LGAS8OD

Up to 80A
Digital DC-DC Convertor

Total Power: 200W
Input Voltage: 7.5-14Vdc
# of Outputs: Dual or Single

Special features
=2 phase design

=DUAL or single output configuration
possible.

=High Efficiency up to 95.5%
=Small size 1” x 0.5” x 0.48” (LxWxH)
=PMBus supporting

=*No minimum load requirement
=Wide operating temperature range
=Exceptional power density
=Automatic loop compensation
=Excellent transient response
=Analogue or Digital control

=Tape and reel packaging

=Reflow compatible

=Possible to stack up to 8 phases for
320A

=2 Years warranty

Safety

EN60950-1
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Product Descriptions

The LGA8OD power supply features a 7.5 to 14Vdc input voltage range and
a 200W output power.

The LGAS8OD is a new design of high performance DC-DC converter.
LGAB80D has 2 phase design. It offers a total 200W output with just
dimensions of 1.0"x0.5"x 0.48”. State-of the-art circuit topology provides a
very high efficiency up to 95.5% which allows an operating temperature
range of -40 °C to +85 °C .

Further features include remote On/Off, variable output voltage as well as

overcurrent protection, over-voltage protection, and over-temperature
protection.

LGA80D



Pin Function Description

PIN # NAME TYPE* FUNCTION
1 Vin PWR |Input positive power pin.
2 GND PWR |Power ground pin.
3 PG1 0 Vol power-good output. Default is push-pull.
4 PG2 0 Vo2 power-good output. Default is push-pull.
5 EN1 | Enable Vol. Active signal enables LGA8OD.
6 EN2 | Enable Vo2. Active signal enables LGA8OD.
Clock synchronization input. Used to set the switching frequency. Refer to Switching
7 SYNC M/1/O |Frequency Setting.
8 SHARE 1/0 Single-wire DDC bus (current sharing, LGA80Ds communication).
Serial address select pin. Used to assign unique address for each individual device.
9 ADDR M Connect resistor to SGND. Refer to Address Setting.
Serial clock. Connect to external host and/or to other LGASOD.Requires a pull-up
10 SCL 1/0 resistor to a 2.5V to 5.5V source, the source must be always on.
Serial data. Connect to external host and/or to other LGA80D.Requires a pull-up
11 SDA 1/0 resistor to a 2.5V to 5.5V source, the source must be always on.
Serial alert. Connect to external host if desired. Requires a pull-up resistor to a 2.5V to
12 ALERT 0 5.5V source, the source must be always on.
Signal ground. All the external setting resistor, such as RSYNC, RADDR, RASCR, RCFG,
13 SGND PWR [RVtrimX, shall connect to SGND.
14 ASCRCFG M Control loop configuration settings. Refer to control Loop(ASCR) Setting.
Setting current sense, current limit and operating mode. Refer to Configuration
15 CFG M Setting.
16 Vtrim1l M Setting output voltage Vol. Connect resistor to SGND. Refer to Output Voltage Setting.
Differential output Vo1l voltage sense feedback. Connect to positive output regulation
17 VS1+ | point.
Differential output Vo1l voltage sense feedback. Connect to negative output regulation
18 VS1- | point.
Setting output voltage Vo2. Connect resistor to SGND. Refer to Output Voltage
19 Vtrim2 M Setting.
Differential output Vo2 voltage sense feedback. Connect to negative output regulation
20 VS2- | point.
Differential output Vo2 voltage sense feedback. Connect to positive output regulation
21 VS2+ | point.
22 Vol PWR |Output Vol positive power pin.
23 Vol PWR |Output Vol positive power pin.
24 GND PWR |Power ground pin.
25 Vo2 PWR  |Output Vo2 positive power pin.
26 Vo2 PWR |Output Vo2 positive power pin.
27 GND PWR |Power ground pin.
28 Vin PWR |Input positive power pin.

*| = Input, O = Output, PWR = Power or Ground, M = Multimode pins.
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Electrical Specifications

Absolute Maximum Ratings

Stress in excess of those listed in the “Absolute Maximum Ratings” may cause permanent damage to the power supply.
These are stress ratings only and functional operation of the unit is not implied at these or any other conditions above
those given in the operational sections of this TRN. Exposure to any absolute maximum rated condition for extended
periods may adversely affect the power supply’s reliability.

Absolute Maximum Ratings Condition | Symbol | Min | Nom [ Max | Unit
Input Voltage (DC continuous operation) Vin - - 15 \%
Operating Ambient Temperature (*) Ta -40 - +85 °C
Storage Temperature Tsre | -40 - +125 °C
Output Voltage Vout 0.6 - 5.2 \Y
Logic I/O voltage: SHARE, EN1, EN2, PG1,PG2, SALRT, 03 i 6.0 Vv
SCL, SDA, SYNC, VTRIM1, VTRIM2,CFG, ADDR

Analog input voltages: VS1+, VS1-, VS2+, VS2- -0.3 - 6.5 \%

Note

(*) — At low temperatures, (at <-20degC ), the accuracy of PMBus monitored parameters will be adversely affected.

Electrical Specifications

Typical values given at Vin=12V, switching frequency= 457KHz, 25°C , unless otherwise
specified under conditions.

Parameter Conditions Symbol | Min | Nom | Max [ Unit
Operating Input Voltage, DC (**) Vin 7.5 - 14 Y,

Vin=7.5V, Vo=3.3V, lo = 60A,
Maximum Input Current switching at 457kHz, with Iin, mMAX - - 33 A
200LFM at 55C

Input current Enable Off In - 40 45 | mA
Input Voltage UVLO ) ]
Threshold(falling) Default UVLO 6.1 v
Input Voltage UVLO

Threshold(rising) Default uUvLo | - 6.8 - v
Input Capacitance (internal) - 120 - uF

Input Capacitance (recommended 2x120uF/16V polymer cap
put ~-ap (APXS160ARA121MH70G
external) . - 280 - uF
or equivalent) plus 4 x

10uF/16V ceramic cap

Note
(**) - To maintain compliance to IPC9592B, input voltage must be kept at <13.2V
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Electrical Specifications
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Parameter Conditions Symbol | Min | Nom | Max | Unit
Logic Input Leakage Current Logic I/O - multimode pins -100 - 100 | nA
Logic Input Low, VIL - - 0.8 Vv
Logic Input High, VIH 2 - - \%
Logic Output Low, VOL 2mA sinking - - 0.5 \%
Logic Output High, VOH 2mA sourcing 2.25 - - \%
Output voltage Vo1 Voo | 0.6 - 5.0 \Y
Vo, / Vy,=0.6V 40
Vo, IV ,=1.0V 40
Vo1 ! Vgp=1.8V lo1 ) 35
Output current Voy/Vop=2.5V I, 0 325 A
Vo1 / Vp=3.3V 30
Vo1 / Vp=5.0V 20
Output Power - - 200 W
1.0V at 80A - 89.9 -
- . o 1.8V at 70A - 93.0 -
Efficiency at 11V Vin & 257 ¢ 2.5V at 65A - eas | - | w
3.3V at 60A - 95.0 -
5.0V at 40A - 95.5 -
Output Voltage Accuracy(Note 1) With 1% Rvtrim resistor -1 - +1 %
Output Voltage Set-point ™
- + - o
Resolution (Note 2) Set by PMBus™ command +0.025 % Vo
O_utput Voltage Positive Sensing VS [1,2] + = 4_V (negative = -100 20 100 | pA
Bias Current sinking)
O_utput Voltage Negative Sensing VS[1,2] - = OV i 20 i uA
Bias Current
Line Regulation
- 0.6 ~1.0vV - -
Measured at Remote Sense Z my
- 1.0-50V point 0.2 %
Load Regulation
- 0.6~1.0V Measured at Remote Sense - 5 - mV
point
- 1.0~5.0vV 0.5 %
LGA80D
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Parameter Conditions Symbol | Min | Nom | Max | Unit

2 x 220uF/6.3V Polymer Tan
Output capacitor per output caps(6TPF220M5L or ) 740 i uF
(external minimum ) equivalent)

3 x 100uF/6.3V ceramic caps

4 x 330uF/6.3V Polymer Tan
Output capacitor per output caps(T520D337MO06ATEO09

. - 2320 - uF

(external recommended ) or equivalent) plus

10 x 100uF/6.3V ceramic caps
Ripple & Noise (with minimum
caps) 5Hz to 20MHz ] 15 )
- 0.6t0 1.8V One module one output i 25 i mV
- 25Vt03.3 ) 40 )
- 5.0V
Ripple & Noise (with minimum
caps) 5Hz to 20MHz
- 0.6t0 1.8V One module two outputs - 18 - mV
- 2.5V t03.3 - 35 -
- 50V - 50 -
Ripple & Noise (with
recommended caps) 5Hz to
20MHz

One module one output - 10 - mV
- 0.6~1.8V i 16 )
- 2.5V t0 3.3V } 27 }
- 5.0V
Ripple & Noise (with
recommended caps) 5Hz to
20MHz

One module two outputs - 12 - mvV
- 0.6~1.8V i 20 )
- 2.5V to 3.3V ) 32 )
- 5.0V
Transient response deviation
(with recommended caps on 1 Vo=1V, 25% to 75% of step - 30 - mV
module two outputs configuration) load, slew rate 1A/us

LGA80D
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Electrical Specifications

Parameter Condition Symbol [ Min [ Nom | Max | Unit
Switching
Frequency(Note 3) 400 | 457 | 800 | kHz
PMBus™ Clock
Frequency (Note 4) 100 | - ] 400 | kHz
Input Voltage Monitor Full Scale (FS) = 14V N A
Accuracy
Input Voltage UV/OV
Fault Response delay - | 00 - HS
Power Good Vo

- - 0,
Threshold Default 20 %V 0
Power Gpod Vo Default i 5 ) %
Hysteresis
Power-good Delay Default - 1 - ms
Applies to turn-on only
(Low to High transition) Set via PMBus™ command 0 - 5000| ms
Power good low voltage - - 0.5 Vv
CMTBF Telcordia SR-332, issue 3, Method | Case | 50 - - | MHours
Service Life Calculated at 40 deg C 2 Years
Over voltage Default OVP - 110 - % Vo
Over current(Note 5) Refer to Configuration Setting on page 13 | OCP - - - A
Over temperature Default, refer to controller IC temperature OoTP - 120 - °C

Note:

1. VOUT measured at the termination of the VSx+ and VSx- sense points across line, load, temperature
variation.

2. Percentage of Full Scale (FS) with temperature compensation applied.

3. Switching frequency will affect the thermal performance, the thermal derating will be no the same at different

switching frequency.

4. For operation at 400kHz, see PMBus™ Power System Management Protocol Specification for timing

parameter limits.

5. The OCP set point applies per phase. The total OCP current value will be twice the set value.
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LGAS80D Performance Curves

Efficiency
Tested at 200LFM room temp

Artesyn Embedded Technologies

LGA80D

1V Vout 1.8V Vout
100.00 100.00
95.00 9500
|t e ey
il —— /(/"‘.-r”"_' 1T
90.00 ~ . — = = —— 9000 P
/ /-//__‘._ . g ad — _
£ £
= / ——14V = ——14Y
2 500 b g 5500 -
2 Y 11V £ 74 -1y
E / 10v E iy 1ov
50.00 ———Ty 80.00 + ——TV
75.00 75.00
L 70.00 a 70.00
4 8 12 16 20 24 28 32 36 40 35 7 105 14 175 21 245 28 315 35
Loading (A) Loading (a)
2.5V Vout 3.3V Vout
10000 100.00
95.00 95.00 ] ————
———— : - — —
e e P == e S S S
/ T | T AA
90.00 / 20.00 //
g / / g /
7 14V = —t—14v
& 8500 2 8500 —
£ / —a—11v b / —-—11v
E L 1o0v & [ ] 10V
80.00 L 3 ——TN 80.00 ‘ e TN
75.00 75.00
- 70.00 . 70.00
325 65 875 13 1625 195 2275 26 2925 325 3 6 9 12 15 18 21 24 27 30
Loading (A) Loading (A)
5V Vout
10000
95.00 P — L e
E +
Pz so==ang
00,00 / /. dlP s
4 vd
£ // e 18V
5 sso0 A
£ &= 11V
E 1ov
8000 —/ 7v
75.00 /
7000
2 4 6 8 10 12 14 16 18 20
i Loading (A)




.
Technical: Reference Note
- - » - !

LGAB80OD Performance Curves

Ripple @ 12V Vin/ full load with recommended capacitance on 1 module 1 output (2 phases) configuration

Tek Stop

Tek Stop

T i

@ 2.00mVhE J[Iﬂ.ﬂms
Value  Mean  Min Max Std Dev
@ rPeak-Peak 9.60mV  8.56m 6.72m  9.60m  1.60m

(@ _2.00mvia J[!D.Dms ] 100KS/s @ / 5.68mV ] 132ks/_s‘ @ /S 5.68mv
I Mean  Min Max Std Dev 10k points points

Value

@ rPeak-Peak 7.92mv  7.20m  6.48m  7.92m  1.02m
Low signal amplitude

@ Peak-—Peak 7.02mv__7.20m _ 6.48m__7.92m__1.02m

0.6V Vo

@ Peak-Peak 9.60mV__ 8.56m _ 6.72m __9.60m__ 1.60m

1.0V Vo

TekStop
Tek Stop
|
T ! | P
| i I
1 M ‘ ‘
i " ki I
(@ _5.00mvia J[10.0ms 100KS/s @ 7 s5.70mv
(@ _5.00mvia J[M).Dms ][ZS.OKS_/S ] @ mumv] Value Mean Wi Max Std Dev 10K points
Value Mean  Min Max std Dev 10k points @ Peak—Peak 17.0mV__ 16.9m _ 16.6m _ 17.2m 284
@ Peak—Peak 10.4my__ 10.9m _ 0.00 51.2m __ 1.59m
Tekssto
Tek Stop. e

_ @ 5.00mvn )[m.ums ][mnks/s H_—. 7 5.7nmv]
@ 5.00mvhE _ J[Iﬂ.ﬂms ] }ggksgisms @ s s5.70mv Value Mean  Min Max Std Dev 10k points
Mean Min Max Std Dev, ] L2l @ Peak—Peak 22.6mV__ 16.6m _ 10.6m _ 22.6m _ 8.49m

Value
@ Peak-Peak 21.8mV_ 19.5m _ 16.6m _ 22.8m _ 2.12m

3.3V Vo 5.0V Vo
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Startup_@ 12V Vin/ full load with recommended capacitance on 1 module 1 output (2 phases) configuration
CH1: Vout CH2: Enable

stop k . ﬁ ] stop i } ﬁ |
T - AR A 100V T 1 a 110V
: @ L0V (l @ L3I0V
A: 10.2ms i a: 10.2ms
f‘ @ -5.00ms } ; @ -7.50ms
/ ' i
k i
[T ITT FRAS I S 4:...| e T R [ [ S — bbbt famnfraioiniid fannufidin
Chi Sotmv Wit tms A ONT T Seamv chi 100V & Wittms A Ohi 7 E80mv
. 20 ApT 2016 HE 506V &
R ] 1320 BN e
1.0V Vo 1.8V Vo
Sop I T ﬂ 7 Stop [} . ﬁ ]
! “.’ A I00mV : [ A 4BV
] B 440V f @ 400mV
|£ 4 A 10.2ms [f 4 & 10.4mE
J); # @ -5.60ms j : # @ -5.00ms
[ENE R P . i... i I [ PR P i 1:.. i I
Chi_Z.00V W Mi0.0ms M Chl J 132V Chi 067 W Wittms A Ohi 7 152w
. L Feapn3m* — ASH00% | e
2.5V Vo 3.3V Vo
stop i = |
! ' ﬁ H ' Al X00mV
; @ 400V
Lfs A 10.6ms
!/'; @ -7 40ms
| *
n 3
........ fadamperasd §...| i I
By
Chi 2.00V W& Witoms A Chi & 152V
—— PELX L Tobg "
5.0V Vo
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Dynamic _@ 12V Vin/ full load with recommended capacitance on 1 module 2 output s configuration

CH1: lout, CH2: Vout

12V Vin, 25%~75%~25% step load, 1A/us

4 x 330uF/6.3V/6mohm+10 x 100uF/6.3V ceramic caps

[lekPrevu

A Fa P
,HWMWWMM\”[ e gtrp e v Y
/
A
|
o
d
i
i
@ 100A o @ )
(@ 10.0A on @ ) ® T00us 2.50G5/5, 2084
e T o T [mws ] To.0MS/s ® < ozA Value Mean  Min Max Std Dev [ I ] e ks @
2 10k points ;
& |
) High 30.2A 30 3 0.00
@ tigh 3124 312 310 3.2 59.4m 2 Jun 2016 t
@ Lov 104A 104 104 106 89.4m 10:31:46 ® ov 1024 102 102 102 000
[TekStop [lekstop
f'\1
fet, o, - i o, o " . "
\\
14
\ i / \»————-————;
f 1
(@ 10.0A o8 @ )| (@ 10.0a ov @ )|
Value  Mean  Min  Max _ StdDev [Hmus ] 10.0M5/5 @\ 624 Vel Mean M e StdDev |[100Ks T0-0Ms7s @\ 62A
2 10k points 2 10k points
2 2
@ High 27.4A 264 25.4 27.4 1.41 @ High 254A 254 25.4 25.4 0.00 2 Jun 2016
@ Lov 9.00A 860 8.20 9.00 566m 10:28:20 & Low 8.20A  8.20 8.20 8.20 0.00 10:27:12
[Tekstop fleksto
I ih
@ 1004 0v @ ! (@ 10.0A on @ !
Value  Mean  Min Max  Std Dev [‘ﬂﬂus ] 10.0M5/5 @\ 7804 Value  Mean  Min Max  StdDev || 100Ks T0.0M5/5 @\ 7804
2 10k points . 10k points
2 2
@ High 23.4A 234 234 234 0.00 2 @ High 15.8A  3.86  600m 158  5.51 2 Jun 2016
@ Lov 7.80A 780 7.80 _ 7.80 __ 0.00 @ Lov 5.00A _ d8am__ —1.40 00 249 10:21:21

33V
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Thermal Test Setup

The following figure shows the wind tunnel setup. The LGA80D modules are mounted on a test

board and is vertically positioned within the wind tunnel.

Wind tunnel 320mm
: -+ >
Posiion for measureing airfiow
and ambient temperature 25 Ammi{17)
‘\k-\\_\_‘ S5Lmm | 1'L ‘-H
12.7mem (0.57 122mm LGABOD 122Zmm
I LGARDD LGABDD
: 1 Loading board h .
. . : Front View ’
Side View Wit el Wind tunnel

Thermal Derating Curve (Two LGA80Ds with longitudinal airflow)@ 12V Vin

Note: One LGA80D temperature is better than two LGA80Ds
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Loading vs Ambient Temp 1.0v output Loading vs Ambient Temp 1.8v output
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Electrical Description

The LGAS8O0D is designed with a voltage mode dual-phase synchronous buck topology and the block diagram is
shown in Figure 1.

The output voltage is adjustable over a range of 0.6 — 5.0 V by using an external resistor or voltage as described on
Page 8.

The POL module can be shut down via the ENABLE input pin. The module is enabled when the ENABLE pin is in
logic high, and disabled when it is in logic low.

The output is monitored for over current and short-circuit conditions. When the PWM controller detects an over
current condition, it forces the module into the defaulted latch mode.

VS0+ VS0-

| | |
1 1 1

VTRIMO VIN

PGO —

SALERT
SDA
SCL
ON/OFFO
GND

PG1
SYNC
SHARE
ADDR
CFG

ON/OFF1
SGND

|
A A A A

A A A A

I

I

PWM and
Digital interface

]
|

TT

L Vo0

GND

!
L.
T

Vol

*

*

*

¥

VS1+ VS1- VTRIM1

Note: LGA8OD shall be protected with a fuse in the positive input path.

Wide Operating Temperature Range

The LGA8OD'’s ability to accommodate a wide range of ambient temperatures is the result of its extremely high power
conversion efficiency and resultant low power dissipation, combined with the excellent thermal performance of the
thermally enhanced cover. The maximum output power that the module delivers will depend on a number of
parameters, primarily:

Input voltage range

Output load current

Air velocity (forced or natural convection)

The LGA80D module has an operating temperature range of -40 ° C to 85 ° C with suitable derating.
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Typical applications

Vout2

Cout

GND

Cout1

S

Vout1

Vin a J_
-LCm
Vin Vin GND Vo2
GND + GND Vo2 |
- PG1
PG2 GN
ENl—— FN1 Vo |
EN2———————FN2 LGA80D
YNC Vo1
SHARE VS2+
ADDR VS2-
SCL Vitrim2 +—
SDA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+
[‘JRSYNC RADDR RASCR RCFG L RVtrim1 [‘J
-

Vin

One Module Two Outputs

RVtrim2

—

Enable 4E

RSYNC

?

RADDR

Vin Vin GND Vo2
GND Vo2
PG1

PG2 GN
ENT Vo1
EN2 LGA80D

YNC Vo1
SHARE VS2+
ADDR VS2-
SCL Vtrim2
SDA VS1-
SALERT SGND ASCR CFG Vtim1 VS1+

Vout

Low
I

GND

L

RASCR RCFG [ﬁ RVtrim1

Artesyn Embedded Technologies
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One Module One Output
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Typical applications

Vin l
lCm i . Vout
T in Vin GND Vo2
GND T ND Vo2 lcm
- PG1
PG2 GN
Enable N1 ~ GND
Vols—s
N2 LGA80D
YNC Vols—I
HARE VS82+
—ADDR VS2-
CL Vitrim2 s—
DA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+s——

RADDR RASCR RCFG [‘]Rvmm

RSYC[E

L in Vin GND Vo2
L pND Vo2y——4
- PG1
Pﬁ12 GNDii
Vols—s
N2 LGA80D o
YNC Vols—
HARE VS2+
—ADDR VS2-
CL Vitrim2 s—
DA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+s¢——

RADDR1 RASCR1 RCFG1[f RVtrim1

Two Modules One Output
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Typical applications
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Vin l
lcim Vout
T L- in Vin GND Vo2

GND 1T ND Vo2 . lCouﬂ
= PG1 T
PG2 GN =l
Enable N1 ~ GND
Vols—
L-ENz LGA80D
YNC Vols |
HARE Vs2+
—#DDR VS2-
CL Vitrim2 =—
DA VS1-
SALERT SGND ASCR CFG Virim1 VS1+p——
[ﬁRADDN RASCR1 RCFG1[ﬁRVlr\m1
Lvm Vin GND Vo2
_[CGND Vo2s 4
= PGt
P(’j12 GN ml
T_'ENZ LGA80D Vols—— 4
YNC VS —
HARE vs2+
——ADDR Vs2-
CL Virim2 s—
DA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+¢ | |
[ﬁRADDRZ RASCR2 RCFGiﬁRVIHmQ
L in Vin GND Vo2
ND Vo2s—=
PG1
PG2 GN
T N1 Vols o
EN2 LGA80D
YNC Vols |
HARE Vs2+
—#DDR VS2-
CL Vitrim2 =—
DA VS1-
SALERT SGND ASCR CFG Virim1 VS1+y——
[ﬁRADDRS RASCR4 RCFGT‘}RmeA
LVin Vin GND Vo2
_[—EBND Vo244
=~ PGt
Pﬁf GN ml
T_'ENZ LGA80D Vols 4
YNC Volg—
HARE Vs2+
—#ADDR Vs2-
CL Vitrim2 &—
DA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+g ||
RADDR4 RASCR3 RCFG3LRVtrim3
i] Tﬁ Four Modules One Output
LGA80D
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Features and Functions

Output Voltage Setting

The output voltage is adjustable from 0.6 — 5.0 V. The outputs V,;, and V., can be adjusted with an external resistor
RVtrim placed between the “Vtrim1 or Virim2” and “GND” pin shown in Table 3. V,,; and V., can also be set by

GUI/PMBuUS up to 5.2V.

Vin

L.

GN

Artesyn Embedded Technologies

RVtrim(kQ)| VOUT(V) |RVtrim(kQ)] VOUT(V)

LOW 1 38.3 1.3

OPEN 1.2 42.2 1.4

HIGH 0.9 46.4 1.5

10 0.6 51.1 1.6

11 0.65 56.2 1.7

12.1 0.7 61.9 1.8

13.3 0.75 68.1 1.9

14.7 0.8 75 2

16.2 0.85 82.5 2.1

17.8 0.9 90.9 2.2

19.6 0.95 100 2.3

21.5 1 110 2.5

23.7 1.05 121 2.8

26.1 1.1 133 3

28.7 1.15 147 3.3

31.6 1.2 162 4

34.8 1.25 178 5

Table 3 Vout setting
!

Vin Vin GND Vo2 Vout2
gg? Vo2 lCoutZ
o o [ ow
EE; LGA8OD Vot LCOUH R
SYNC Vol j T Voutt
SHARE VS2+
ADDR VS2-
scL Virim2
SDA VS1-

SALERT SGND ASCR CFG Vtrim1

VS1+

RVtrim1

Figure 3 Vout Setting
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Features and Functions

Address Setting

When communicating with multiple PMBus modules using the PMBus interface, each module must have its own
unique address so the host can distinguish between the modules. The module address can be set according to the
external resistor RADDR between pin ADDR and GND that options listed in Table 4. When operating in 2 output mode,
care must be taken when using sequential PMBus addresses. Since share addresses are automatically set using the
PMBus address, it is possible for a module with a PMBus address immediately after a 2 output LGA80D module to be
automatically configured with the same share address as one of the LGA80D channels, which could cause unintended
operating modes. When using the LGA80D in a 4-phase application, the master device address must be 1 higher than
the slave address. For this reason, do not use the next higher PMBus address when using the LGA80D as a 2 output
module.

RADDR (kQ) | PMBus ADDRESS | RADDR (kQ) |[PMBus ADDRESS
LOW 40h 42.2 51h
OPEN 42h 46.4 52h
10 41h 51.1 53h
11 43h 56.2 54h
12.1 44h 61.9 55h
13.3 45h 68.1 56h
14.7 46h 75 57h
16.2 47h 82.5 58h
17.8 48h 90.9 59h
19.6 49h 100 5Ah
21.5 4Ah 110 5Bh
23.7 4Bh 121 5Ch
26.1 4Ch 133 5Dh
28.7 4Dh 147 5Eh
31.6 4Eh 162 5Fh
34.8 4Fh 178 60h
Table 4 Address Setting
Vin l | l
o Vin Vin GND Vo2 J _L Vout2
GNDJAF Gho Voz. T »
PG2 GN -
SYNC Vot j T Voutt
SHARE VS2+
\DDR VS2-
SCL Vtrim2
SDA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+

Figure 4
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Features and Functions

Switching Frequency Setting (SYNC)

The LGA80D switching frequency can be set from 400kHz to 800kHz by using the external resistor RSYNC between
SYNC pin and GND as shown in Table 3. The recommended switching frequency is set at 457kHz with a 23.7KOhm
resistor.

RSYNC(kQ) |FREQ(kHz) | RSYNC(kQ) |FREQ(kHz)
OPEN 400 28.7 571
HIGH 485 31.6 615
215 432 34.8 727
23.7 457 38.3 800
26.1 533

Table 5 Frequency Setting

Vin

lCi” ) ) Vout2
Vin Vin GND Vo2 2
GN 1 GND Vo2 i -LCoutZ
- PG1
PG2 GN T GND
L -
EN1 Vo1 . Cout1
EN2 LGA80D j T
Vout1
SYNC Vo1
SHARE VS2+
ADDR VS2-
RSYNC SCL Vtrim2
SDA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+

Figure 5

Input Voltage Undervoltage Lock-Out Setting (UVLO)

The input undervoltage lockout (UVLO) prevents the LGA80D from operating when the input falls below a preset
threshold, indicating the input supply is out of its specified range. The input voltage undervoltage lock-out threshold can
be set between 2.85V and16V using the GUI. The default UVLO value is 6.13V.

Once an input undervoltage fault condition occurs, LGA80D is to shutdown and stay off until the fault has cleared and
the module has been disabled and re-enabled.
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Configuration Setting (CFG)

The Configuration pin (CFG) sets several module configuration settings by external resistor RCFG between CFG pin
and GND that allowing the LGA80D to be used in applications without the need for loading configuration files. The
settings are shown in Table 6. When using the LGAS8OD in a 4 phase application, the master module address must be
1 higher than the slave address. This must be done in order for the 2 modules to be recognized as part of a current
sharing group.

Voutl Vout2 Voutl Vout2
RCFG (kQ) |OC LIMIT (A) [OCLIMIT (A)|  CIRCUIT  |RCFG (kQ)|OC LIMIT (A)|OC LIMIT (A)]  CIRCUIT
10 25 25 2 Output 51.1 45 55 2 Output
11 35 35 2 Output 56.2 25 25 1 output
12.1 45 45 2 Output 61.9 35 35 1 output
13.3 55 55 2 Output 68.1 45 45 1 output
14.7 60 60 2 Output 75 55 55 1 output
16.2 65 65 2 Output 82.5 65 65 1 output
4 phases
17.8 35 25 2 Output 90.9 35 35 master
19.6 45 25 2 Output 100 35 35 4 phases slave
4 phases
21.5 55 25 2 Output 110 45 45 master
23.7 45 35 2 Output 121 45 45 4 phases slave
4 phases
26.1 55 35 2 Output 133 55 55 master
28.7 55 45 2 Output 147 55 55 4 phases slave
4 phases
31.6 25 35 2 Output 162 65 65 master
34.8 25 45 2 Output 178 65 65 4 phases slave
38.3 25 55 2 Output LOW 20 20 1 output
42.2 35 45 2 Output OPEN 20 20 2 Output
46.4 35 55 2 Output HIGH 35 35 2 Output

Table 6 Configuration Setting

Each LGA80D module has two phases, the OC limit value in table is for each phase. The OC fault will be triggered
if any phase current meet OC limit.

For example: RCFG=56.2kQ, total OC limit of this LGA80D module is double table’s value 2x25=50A, but if one
phase meet 25A, OC fault will be triggered.

Vin J- J
Cin ] ] Vout2
Vin Vin GND Vo2 :
GN il GND Vo2 iCoutZ
- PG1 T GND
PG2 GN L %
EN1 Vo1 Cout1
EN2 LGA80D T
Vout1
SYNC Vo1
SHARE VS2+
ADDR VS2-
SCL Vtrim2
SDA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+

RCFG

Figure 6
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Control Loop(ASCR) Setting
The LGA80D’s response can be optimized by adjusting the ASCR Gain and Residual settings by using

external resister RASCR between pin ASCR and GND. The resister setting is followed Table 7. The gain value affects
dynamic response and gain/phase, the higher gain value, the faster dynamic response and lower gain/phase margin,
whereas the opposite. User can select balanced value in the system design, recommended GAIN value is 200~400.
The ASCR can also be set via PMBus command ASCR_CONFIG.

RASCR(kQ) | GAIN Vo1l | GAIN Vo2 [ RASCR(kQ) | GAIN Vo1 | GAIN Vo2
10 200 200 51.1 600 800
11 400 200 56.2 800 800
12.1 600 200 61.9 1000 800
13.3 800 200 68.1 200 1000
14.7 1000 200 75 400 1000
16.2 200 400 82.5 600 1000
17.8 400 400 90.9 800 1000
19.6 600 400 100 1000 1000
215 800 400 110 100 100
23.7 1000 400 121 300 300
26.1 200 600 133 500 500
28.7 400 600 147 700 700
31.6 600 600 162 900 900
34.8 800 600 178 1100 1100
38.3 1000 600 LOW 300 300
42.2 200 800 OPEN 500 500
46.4 400 800 HIGH 700 700

Table 7 Response Setting

-Lcm Vout2
LVin Vin GND Vo2 | ou

Vin

GND%GND Vo2 i ICoutZ

7 PoT GND
PG2 GND
EN1 Vo1 4 Cout1 B
EN2 LGA80D Vout1
SYNC Vo1 1
SHARE VS2+
/ADDR VS2-
SCL Vitrim2
SDA VS1-
SALERT SGND ASCR CFG Vtrim1 VS1+

RASCR

Figure 7

Note: All the High/Low/OPEN in setting table is defined as below.

PIN Connected TO |VALUE

LOW (Logic LOW) |<0.8 VDC

OPEN (N/C) No connection
HIGH (Logic HIGH) [>2.0 VDC

Resistor to SGND |Set by resistor value

LGA80D
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Enable

EN1 and EN2 are used to enable and disable each channel of the LGA80D. When operated as a 2-phase converter, it
can either use EN2 with EN1 grounded, or just tie EN1 and EN2 together. However, when operated as 4/6/8 phases
configuration, EN1 and EN2 shall be tied together (refer to the block diagram of 4 modules 1 output configuration on
page 15). The enable pins shall be held low whenever a configuration file or script is used to configure the LGA80D.
LGAS8OD can be enable/disable by PMBus and GUI also.

Power Good

The LGA80D provides a power good signal( PGO, PG1) for each channel that indicates the output voltage is within a
specified tolerance of its target level and no fault condition exists. By default, the PG pin will assert if the output is
within 10% of the target voltage.

Output Overvoltage Protection

The LGA8O0D offers an internal output overvoltage protection circuit that can be used to protect sensitive load circuitry
from being subjected to a voltage higher than its prescribed limits. A hardware comparator is used to compare the
actual output voltage (seen at the VS pin) to a programmable threshold set to 10% higher than the target output
voltage (the default setting).

If the VS voltage exceeds this threshold, the PG pin will de-assert and the LGA80D will latch, unit can be restarted if
QV fault is removed and reset via toggle the EN(enable).

Output Pre-Bias Start-up

The LGA8O0D provides pre-biased start-up function in one module one output and one module two outputs operation.
Pre-Bias start-up function is not provided when operating in current sharing 2, 3, or 4 LGA80D modules in parallel (4, 6
or 8 phase configurations). An output pre-bias condition exists when an externally applied voltage is present on a
power supply's output before the power supply's control IC is enabled. Certain applications require that the converter
not be allowed to sink current during start up if a pre-bias condition exists at the output.

The LGA8OD provides pre-bias start-up function by sampling the output voltage prior to initiating an output ramp.

If a pre-bias voltage lower than the desired output voltage is present after the Ton-delay time the LGA80D starts
switching with a duty cycle that matches the pre-bias voltage. This ensures that the ramp-up from the pre-bias voltage
is monotonic. The output voltage is then ramped to the desired output voltage at the ramp rate set by the TON_RISE
command.

The resulting output voltage rise time will vary depending on the pre-bias voltage, but the total time elapsed from the
end of the Ton-delay time to when the Ton-rise time is complete and the output is at the desired value will match the
pre-configured ramp time. See Figure 4

Vour Vour

] A
Desired Output

Voltage |77 T T T T Pre-bias voltage
/
Desired QUpUt fe= == o= o= o o
Voltage /!

Pre-bias voltage

:

|
[
|
/ / |
’ J |
rd I
Fi ¥ |
- » Time - : » Time
|..._ Ton _..+.._ Ton _..1 |..._ Tnn_..|.._ Ton_..|
Delay Rise Delay Rise
Vrreeias < Vrarser Veresias > Viareer
Figure 4

If a pre-bias voltage higher than the target voltage exists after the pre-configured Ton-delay time and Ton-rise time
have completed, the LGA8OD starts switching with a duty cycle that matches the pre-bias voltage. This ensures that
the ramp-down from the pre-bias voltage is monotonic. The output voltage is then ramped down to the desired output
voltage

If a pre-bias voltage higher than the overvoltage limit exists, the LGA80D will not initiate a turn-on sequence and will
stay off with an output OV fault recorded.
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Output Over current Protection

The LGA80D can protect the power supply from damage from an overloaded or shorted output. Once the current
trigger OCP set point, the unit will latch, unit can be restarted if OC fault is removed and reset via toggle the
EN(enable).

Over Temperature Protection

The LGA80D provide over temperature protection where the hotspot of the LGA80D.

Once the LGA80D has been disabled due to over temperature fault(default value is 120 °C), the unit will shut down,
and will auto-restart when the temperature drop below the OT_WARN_LIMIT value(default is 110 °C)

Digital Bus(Share Pin of LGA80D)

The Digital-DC Communications via the Share pin bus is used to communicate the LGA80Ds mainly for single output
multi-phases configuration.

This dedicated bus provides the communication channel between LGA80Ds for features such as sequencing, fault
spreading, and current sharing.

The share pin on all LGA80D modules in a single output configuration shall be connected together.

Fault Spreading

LGAB8O0D can be configured to broadcast a fault event over the share bus to the other LGA80Ds in the group. When a
fault occurs and the LGA80D is configured to shut down on a fault, the LGA80D will shut down and broadcast the fault
event over the share bus. The other LGA80Ds on the share bus will shut down together if configured to do so, and will
attempt to re-start in their prescribed order if configured to do so.

Active Current Sharing
The PWM outputs of the LGA8OD are used in parallel to create a dual phase power rail. The LGA80D output will share
the current equally within +/-5% at Vo=1.2V.
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Stackable

When multiple LGA80D modules shares a common DC input supply, it is desirable to adjust the clock phase offset of
each LGAS8O0D such that not all LGA80Ds have coincident rising edges. Setting each LGA80D to start its switching
cycle at a different point in time can dramatically reduce input capacitance requirements. Since the peak current drawn
from the input supply is effectively spread out over a period of time, the peak current drawn at any given moment is
reduced and the power losses are reduced.

In order to enable stackable feature, all LGA80D modules must be synchronized to the same switching clock.
Configuring the SYNC pin is described in the Configurable Pins Section of this document.

For 2 x LGA8O0Ds in parallel, set configuration via external resistor refer to configuration setting table.

For 3 or 4 LGA8O0Ds in parallel, only can be set via GUI or PMBUS on each LGA80D. Each LGA80D will have a
different configuration file. It doesn’t matter which LGA80D is the “master” and which LGA80D are “slaves”. Total four
PMBus commands, FREQUENCY_SWITCH, USER_GLOBAL_CONFIG, DDC_CONFIG and DDC_GROUP, shall be used .
Please note that DDC_CONFIG and DDC_GROUP must be set on both PAGE 0 and PAGE 1 of each LGA80D’s
configuration. Below are the example of 4 LGA80Ds(8 phases) single output configuration in parallel via GUI/PMBuUSs.

1. LGAB80D Master Setting:
USER_GLOBAL_CONFIG 0x1102
PAGE 0x00
DDC_CONFIG 0x0007 # Phase 0
DDC_GROUP 0x00202020
PAGE 0x01
DDC_CONFIG 0x8007 # Phase 4
DDC_GROUP 0x00202020

2. LGAS8OD Slavel Setting:
FREQUENCY_SWITCH 0xFB20 # 400 kHz
USER_GLOBAL_CONFIG 0x1104
PAGE 0x00
DDC_CONFIG 0x2007 # Phase 1
DDC_GROUP 0x00202020
PAGE 0x01
DDC_CONFIG 0xA007 # Phase 5
DDC_GROUP 0x00202020

3. LGAB80D Slave2 Setting:
FREQUENCY_SWITCH 0xFB20 # 400 kHz
USER_GLOBAL_CONFIG 0x1104
PAGE 0x00
DDC_CONFIG 0x4007 # Phase 2
DDC_GROUP 0x00202020
PAGE 0x01
DDC_CONFIG 0xC007 # Phase 6
DDC_GROUP 0x00202020

4. LGAS8O0D Slave3 Setting:
FREQUENCY_SWITCH 0xFB20 # 400 kHz
USER_GLOBAL_CONFIG 0x1104
PAGE 0x00
DDC_CONFIG 0x6007 # Phase 3
DDC_GROUP 0x00202020
PAGE 0x01
DDC_CONFIG 0xEO007 # Phase 7
DDC_GROUP 0x00202020

The addresses are arbitrary, any addresses can be used but all the LGA80D must have a different PMBus address.
For 3 or 4 LGA8ODs in parallel, the following pins shall be connected together:

1. SYNC pins. There must not be a resistor connected from SYNC to ground in the 6 or 8 Phase configuration

2. Share pins.

3. EN (enable) pins.

All the LGA80Ds shall have the same resistor value connected to ASCR, VTRIMO.

3 LGA8OD(6 phases) in parallel setting is similar as 4 LGA80Ds’.
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Monitoring via PMBus

A system controller can monitor a wide variety of different LGA80D parameters through the PMBus interface. The
LGA8O0D can monitor fault conditions by monitoring the SALRT pin, which will be asserted when any number of pre-
configured fault conditions occur.

The LGA80D can also be monitored continuously including the following:

* Input voltage

« Output voltage

* Output current

« Internal controller IC junction temperature

« Internal hottest Mosfet junction temperature

* Fault status information

The PMBus™ Host should respond to SALRT as follows:

1. LGA80D module pulls SALRT Low.

2. PMBus™ Host detects that SALRT is now low, performs transmission with Alert Response Address to find which
LGA80D module is pulling SALRT low

3. PMBus™ Host talks to the LGA80D module that has pulled SALRT low.

The actions that the host performs are up to the System Designer.

If multiple LGA80Ds are faulting, SALRT will still be low after doing the above steps and will require transmission with
the Alert Response Address repeatedly until all faults are cleared.

Please refer to the PMBus™ Commands section of this document for details on how to monitor specific parameters via
the PMBus interface.

PMBus Communications

The LGA80D provides a PMBus digital interface. LGA80D can be used with any standard 2-wire PMBus host LGA80D.
In addition, LGA80D is compatible with PMBus version 2.0 and includes an SALRT line to help mitigate bandwidth
limitations related to continuous fault monitoring. External Pull-up resistors are required on the PMBus. The pull-up
resistor may be tied to an external 3.3V or 5V supply as long as this voltage is present prior to or during LGA80D
power-up. The ideal design will use a central pull-up resistor that is well-matched to the total load capacitance. The
minimum pull-up resistance should be limited to a value that enables any LGA80D to assert the bus to a voltage that
will ensure a logic 0 (typically 0.8V at the LGA80D monitoring point) given the pull-up voltage (5V if tied to VR5) and
the pull-down current capability of the LGA80D (nominally 4mA). A pull-up resistor of 10kQ is a good value for most
applications.

PMBus Data and Clock lines should be routed with a closely coupled return or ground plane to minimize coupled
interference (noise). Excessive noise on the data and clock lines that cause the voltage on these lines to cross the high
and low logic thresholds of 2.0V and 0.8V respectively will cause command transmissions to be interrupted and result
in slow bus operation or missed commands.

LGAB8O0D accepts most standard PMBus™ commands. When enabling the LGA80D with ON_OFF_CONFIG command,
it is recommended that the enable pin is tied to SGND.

In addition to bus noise considerations, it is important to ensure that user connections to the PMBus are compliant to
the PMBus™ command standards. Any LGA80D module that can be malfunction in a way that permanently shorts
PMBus lines will disable PMBus™ communications. Incomplete PMBus™ commands can also cause the LGA80D to
halt PMBus™ communications. This can be corrected by disabling, then re-enabling the LGA80D.
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DATA DEFAULT
ICODE_|COMMAND NAME DESCRIPTION [TYPE |FORMAT |VALUE DEFAULT SETTING
00h  [PAGEf SelectsController0,1,orboth R/W [BIT Oh PageOControlleraddressed
01h  [OPERATION Enable/disable,marginsettings R/W [BIT 00h Immediateoff,nominalmargin
02h  |[ON_OFF_CONFIG On/offconfigurationsettings R/W [BIT 17h ENABLEpincontrol,activehigh
03h  |CLEAR_FAULTS Clearsfaults \Write |N/A N/A N/A
11h  |STORE_DEFAULT_ALL Storesvaluestodefaultstore Write |N/A N/A N/A
12h  |RESTORE_DEFAULT_ALL Restoresvaluesfromdefaultstore Write |N/A N/A N/A
15h  |[STORE_USER_ALL Storesvaluestouserstore \Write |N/A N/A N/A
16h  |RESTORE_USER_ALL Restoresvaluesfromuserstore Write |N/A N/A N/A
20h OUT_MODE ReportsVOUTmodeandexponent Read |BIT 13h LinearMode,Exponent=-13
21h OUT_COMMAND SetsnominalVOUTset-point R/W  [L16u N/A PinStrapSetting
23h OUT_CAL_OFFSET IAppliesoffsetvoltagetoVOUTset-point R/W [L16s 0000h ov
24h OUT_MAX SetsmaximumVOUTset-point R/W [L16u N/A 1.15XVOUTpinstrapsetting
25h OUT_MARGIN_HIGH SetsVOUTset-pointduringmarginhigh R/W [L16u N/A 1.05xVOUTpinstrapsetting
26h OUT_MARGIN_LOW SetsVOUTset-pointduringmarginlow R/W [L16u N/A 0.95xVOUTpinstrapsetting
27h OUT_TRANSITION_RATE Sets VOUT transition rate during margin commands [R/W  [L11 BAOOh 1V/ms
Sets V/I slope for total rail output current
28h OUT_DROOP (all phases combined) R/W |L11 0000h 0mV/A
33h  [FREQUENCY_SWITCH Setsswitchingfrequency R/W [L11 N/A ISYNCPinstrapsetting
INTERLEAVE Configures phase offset during group operation
B7h R/W [BIT N/A Set by pin-strapped PMBus™ address
38h  IOUT_CAL_GAIN Setsimpedanceofcurrentsensecircuit R/W |[L11 B9BCh 0.867mQ
B9h  [IOUT_CAL_OFFSET SetsanoffsettolOUTsensecircuit R/W |L11 0000h 0A
40h OUT_OV_FAULT_LIMIT SetstheVOUTovervoltagefaultthreshold R/W [L16u N/A 1.1xVOUTpinstrapsetting
41h OUT_OV_FAULT_RESPONSE |[SetstheVOUTovervoltagefaultresponse R/W [BIT 80h Disable,noretry
44h OUT_UV_FAULT_LIMIT Sets the VOUT undervoltage fault threshold R/W [L16u N/A 0.85xVOUTpinstrapsetting
Sets the VOUT undervoltage fault response
45h OUT_UV_FAULT_RESPONSE R/W _|BIT 80h Disable, noretry
Sets the IOUT peak overcurrent fault threshold for
46h  [lOUT_OC_FAULT_LIMIT leach phase R/W [L11 N/A CFG pin strap setting
Sets the IOUT valley undercurrent fault threshold -1*|OUT_OC_FAULT_LIMIT from CFG
4Bh  [lOUT_UC_FAULT_LIMIT for each phase R/W |L11 N/A pin strap setting
4Fh  [OT_FAULT_LIMIT Setstheover-temperaturefaultlimit R/W [L11 EBCOh +120°C
Output is disabled while the fault is
present. Operation resumes and the
output is enabled when the
temperature falls below the
I50h  [OT_FAULT_RESPONSE Setstheover-temperaturefaultresponse R/W [BIT FFh OT_WARN_LIMIT.
51h  [OT_WARN_LIMIT Setstheover-temperaturewarninglimit R/W [L11 EB70h H+110°C
52h  [UT_WARN_LIMIT Setstheunder-temperaturewarninglimit R/W |L11 DC40h -30°C
53h  [UT_FAULT_LIMIT Setstheunder-temperaturefaultlimit R/W [L11 E530h -45°C
54h  |UT_FAULT_RESPONSE Sets the under-temperature fault response R/W [BIT BFh Continuousretry,280msretrydelay
I55h IN_OV_FAULT_LIMIT SetstheVINovervoltagefaultthreshold R/W [L11 D3AOh 14.5V
I56h IN_OV_FAULT_RESPONSE _[SetstheVINovervoltagefaultresponse R/W [BIT 80h Disable, noretry
57h IN_OV_WARN_LIMIT Sets the VIN overvoltage warning threshold R/W |L11 D360h 13.5V
Sets the VIN undervoltage warning
58h IN_UV_WARN_LIMIT threshold R/W  [L11 N/A 1.1 x UVLO pin-strap setting
I59h IN_UV_FAULT_LIMIT Sets the VIN undervoltage fault threshold R/W [L11 N/A UVLO pin-strap setting
Continuous retries, 280ms retry
I5Ah IN_UV_FAULT_RESPONSE  [Sets the VIN undervoltage fault response R/W [BIT BFh delay
Sets the voltage threshold for power-good
I5Eh  |POWER_GOOD_ON indication R/W _[L16U N/A 0.9 x VSET pin-strap setting
Sets the delay time from enable to VOUT
60h ITON_DELAY rise R/W |[L11 ICA80h 5ms
Sets the rise time of VOUT after ENABLE
61h  [TON_RISE and TON_DELAY R/W [L11 ICA80h  [Sms
Sets the delay time from DISABLE to start
64h  [TOFF_DELAY of VOUT fall R/W_[L11 ICA80h _ [5Sms
Sets the fall time for VOUT after DISABLE
65h ITOFF_FALL and TOFF_DELAY R/W [L11 ICA80h 5ms
78h  |STATUS_BYTE First byte of STATUS_WORD read [BIT 00h No faults
79h  |STATUS_WORD Summary of critical faults read [BIT 00h No faults
[7Ah  [STATUS_VOUT Reports VOUT warnings/faults read [BIT 00h No faults
LGA80D
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DATA DEFAULT
ICODE |COMMAND NAME DESCRIPTION ITYPE [FORMAT [VALUE DEFAULT SETTING
7Bh ISTATUS_IOUT Reports IOUT warnings/faults read [BIT 00h No faults
7Ch ISTATUS_INPUT Reports input warnings/faults read [BIT 00h No faults
7Dh  [STATUS_TEMP Reports input warnings/faults read BIT 00h No faults
Reports communication, memory, logic
7Eh ISTATUS_CML errors read [BIT 00h No faults
Reports voltage monitoring/clock
80h ISTATUS_MFR_SPECIFIC lsynchronization faults read [BIT 00h No faults
|88h READ_VIN Reports input voltage measurement read [L11 IN/A N/A
|89h READ_IIN Reports input current measurement read [L11 IN/A N/A
8Bh  [READ_VOUT Reports output voltage measurement read [L16U IN/A N/A
8Ch READ_IOUT Reports output current measurement read [L11 IN/A N/A
Reports internal temperature
8Dh READ_TEMPERATURE_1 measurement read [L11 IN/A N/A
Reports external temperature
8Eh READ_TEMPERATURE_2 measurement from XTEMP pins read [L11 IN/A N/A
Reports external temperature
8Fh READ_TEMPERATURE_3 measurement from VMON/TMON pin read [L11 IN/A N/A
94h READ_DUTY_CYCLE Reports actual duty cycle read [L11 IN/A N/A
95h READ_FREQUENCY Reports actual switching frequency read [L11 IN/A N/A
98h PMBUS_REVISION Reports the PMBUS revision used read [BIT 22h P1R1.2, P2 R1.2
99h MFR_ID Sets a user defined identification R/W |ASC IN/A LGA80D-00DADJJ
9Ah MFR_MODEL Sets a user defined model R/W |ASC IN/A <null>
9Bh IMFR_REVISION Sets a user defined revision R/W |ASC IN/A 001
9Ch  [MFR_LOCATION Sets a user defined location identifier R/W |ASC IN/A <null>
9Dh  |[MFR_DATE Sets a user defined date R/W |ASC IN/A <null>
9Eh IMFR_SERIAL Sets a user defined serialized identifier R/W |ASC IN/A <null>
49A02D0
IAdh  |IC_DEVICE_ID Reports device identification information read |CUS oh
(01000000
IAEh  |IC_DEVICE_REV Reports device revision information read |CUS h
BOh USER_DATA_00 Sets user defined data R/W |ASC IN/A <null>
CEh MIN_VOUT_REG Sets a minimum start-up voltage R/W |L11 0000h OmV
Sets the resistance of the input current Downslope, 5 fault count, 384ns
DOh ISENSE_CONFIG sensing resistor R/W BIT 420Eh blanking, high range
D1h USER_CONFIG IConfigures several user-level features R/W BIT IN/A Set by CFG pin-strap setting
Sets the resistance of the input current
D2h IIN_CAL_GAIN lsensing resistor R/W  |L11 IC200h 2mQ
IConfigures the DDC addressing and current Set by pin-strapped PMBus™
D3h DDC_CONFIG sharing R/W _BIT IN/A laddress and CFG pin-strap setting
Sets the delay between PG threshold and
D4h POWER_GOOD_DELAY PG assertion R/W _|L11 BAOOh
IAdjusts the ramp-up and ramp-down rate
D5h MULTI_PHASE_RAMP_GAIN |by setting the feedback gain R/W [CUS 03h 3
D6h  INDUCTOR Sets the inductor value R/W  |L11 A23h 0.14pH
Masks faults that cause a snapshot to be
D7h SNAPSHOT_FAULT_MASK taken R/W BIT 00h No faults masked
IConfigures output voltage OV/UV fault Low side FET off on fault, 1
D8h IOVUV_CONFIG detection R/W [BIT 00h iolation triggers fault.
D9h XTEMP_SCALE Calibrates external temperature sensor R/W [L11 BAOOh 1/degree C
Offset calibration for external temperature
DAh TEMP_OFFSET lsensor R/W |L11 00h No offset
Identifies which fault limits will not assert
DBh IMFR_SMBALERT_MASK SALRT R/W __ [Custom  |[00h N/A
DCh  [TEMPCO_CONFIG Sets tempco settings R/W BIT 00h Oppm/°C
DDh  |PINSTRAP_READ_STATUS Reads pin-strap settings Read [BIT N/A Set by pin-straps
DFh IASCR_CONFIG IConfigures the ASCR settings R/W__ [BIT N/A IASCRCFG pin-strap setting
EOh ISEQUENCE DDC rail sequencing configuration R/W [BIT 00h Prequel and sequel disabled
Elh ITRACK_CONFIG IConfigures voltage tracking. R/W [BIT 00h [Tracking disabled
IConfigures group ID, fault spreading,
E2h DDC_GROUP IOPERATION and VOUT R/W__ [BIT N/A Set by CFG pin-strap
E4h DEVICE_ID Returns the device identifier string Read |ASC ITBD ZL8802, current revisions
MFR_IOUT_OC_FAULT_RESP [Configures the IOUT overcurrent fault
ESh IONSE response R/W [BIT 80h Disable, no retry
IMFR_IOUT_UC_FAULT_RESP |Configures the IOUT undercurrent fault
E6h IONSE response R/W__BIT 80h Disable, no retry
Sets the IOUT average overcurrent fault
E7h  lOUT_AVG_OC_FAULT_LIMIT fthreshold R/W [L11 N/A Set by CFG pin-strap
LGA80D




PMBus™ Command Summary (Continued)

T

-
echnical Reference Note

b J

DATA DEFAULT
ICODE ICOMMAND NAME DESCRIPTION ITYPE [FORMAT [VALUE DEFAULT SETTING
Sets the IOUT average undercurrent fault F1* IOUT_AVG_OC_FAULT_LIMIT
E8h IOUT_AVG_UC_FAULT_LIMIT fthreshold R/W |L11 N/A lfrom CFG pin-strap setting
Sets options pertaining to advanced
ESh USER_GLOBAL_CONFIG features R/W [BIT N/A ISet by CFG pin-strap setting
32-byte read-back of parametric and
EAh SNAPSHOT status values Read [BIT N/A null>
Configures fault group compatibility with
FOh LEGACY_FAULT_GROUP older Intersil digital power devices R/W __BIT 00h null>
F3h SNAPSHOT_CONTROL Snapshot feature control command R/W [BIT 00h N/A
Restores device to the hard-coded default
F4h RESTORE_FACTORY values Write [N/A N/A N/A
MFR_VMON_OV_FAULT_LIM
F5h IT Sets the VMON overvoltage fault threshold R/W [L11 C266h 2.4V, SPS OT trip voltage
MFR_VMON_UV_FAULT_LIM [Sets the VMON undervoltage fault
F6h IT threshold R/W [L11 BOCCh 0.2V, corresponds to -50°C
F7h MFR_READ_VMON Reads the VMON voltage Read [L11 N/A N/A
IVMON_OV_FAULT_RESPONS |Configures the VMON overvoltage fault
F8h E response R/W [BIT BFh Continuous retry
IVMON_UV_FAULT_RESPONS [Configures the VMON undervoltage fault
FOh E response R/W [BIT BFh Continuous retry
FAh SECURITY_LEVEL Reports the security level Read [Hex 01h Public security level
FBh PRIVATE_PASSWORD Sets the private password string R/W |ASC 00...00h null>
FCh PUBLIC_PASSWORD Sets the public password string R/W |ASC 00...00h null>
FDh UNPROTECT Identifies which commands are protected R/W [Custom |FF..FFh No commands are protected

Note: For the PMBUS setting details, please contact Artesyn.

Artesyn Embedded Technologies
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PMBus™ Use Guidelines

The PMBus is a powerful tool that allows the user to optimize circuit performance by configuring the LGA80D for their
application. When configuring the LGA80D, the LGA80D should be disabled whenever most settings are changed with
PMBus commands. Some exceptions to this recommendation are OPERATION, ON_OFF_CONFIG,
CLEAR_FAULTS, VOUT_COMMAND, VOUT_MARGIN_HIGH, VOUT_MARGIN_LOW and ASCCR_CONFIG. While
the LGAS8OD is enabled any command can be read. Many commands do not take effect until after the LGA80D has
been re-enabled, hence the recommendation that commands that change device settings are written while the
LGAB8OD is disabled.

When sending the STORE_DEFAULT_ALL, STORE_USER_ALL, RESTORE_DEFAULT_ALL and
RESTORE_USER_ALL commands, it is recommended that no other commands are sent to the device for 100ms after
sending STORE or RESTORE commands.

In addition, there should be a 2ms delay between repeated READ commands sent to the same device. When sending
any other command, a 5ms delay is recommended between repeated commands sent to the same device.

SUMMARY:

All commands can be read at any time.

Always disable the LGA80D when writing commands that change device settings. Exceptions to this rule are
commands intended to be written while the LGA8O0D is enabled, for example, VOUT_MARGIN_HIGH.

To be sure a change to LGA8O0D setting has taken effect, write the STORE_USER_ALL command, then cycle input
power and re-enable the LGA80OD.

Artesyn Embedded Technologies LGABOD



PMBus™ Data Formats

Linear-11 (L11)
Lii data format uses 5-bit two's compliment exponent (N) and 14-bit two's compliment mantissa (Y) to represent real world decimal
value [X).

Data Byte High Data Byte Low
[716] 5] 4| 3] 2] 1] o] |7]6s]4]3[2]1]0
— , y
Exponent (M) Mantissa (¥)

Relation between real world decimal value (X), N and ¥ is: X = 'ré"

Linear-16 Unsigned (L16u)
Ligu data format uses a fived exponent (hard-coded to N = -13h) and & 16-bit unsigned integer mantissa (Y) to represent real world
decimal value (X). Relation between real world decimal value (X), N and ¥ Is: X = 213

Linear-16 Signed (L16s)

Ligs data format uses a fived exponent (hard-coded to N =-13h) and a 1&6-bit two’s compliment mantissa (Y] to represent real world
decimal value (X).
Relation between real world decimal value (X), M and ¥ is: X = 'r.rrl-"

Bit Field (BIT)
Breakdown of Bit Field is provided in “PMBus™ Command Detail”

Custom (CUS)

Breakdown of Custom data format & provided in “PMBUT™ command Detail . A combination of Bit Field and integer are common type

of Custom data format.

ASCII (ASC)
A variable length string of text characters uses ASci data format.

Artesyn Embedded Technologies LGABOD



PMBus™ Command Detail

PAGE (00h)

Definition: Selects controller 0, contreller 1 or both Ccontrollers 0 and 1 to receive commands. All commands following this command
will be received and acted on by the selected controller or controllers.

Data Length in Bytes: 1
Data Format: Bit Field
Type: R/W

Protectable: No

Default value: 00h (Page 0)
Units: N/A

Artesyn Embedded Technologies

COMMAND PAGE (00h)
Format Bit Field
Bit Pasition T 6 4 3 2 1 0
Access R/W R/W R/W R/W RW R/W R/W R/W
Function See Following Table
Default Value o 0 o o o 0 0
BITS T:4 BITS 3:0 PAGE
0000 0000 0
0000 0001 i
1111 1141 Bath
LGA80D




OPERATION {01h)
Definition: Sets Enable, Disable and Vgt Margin settings. This command can also be monitored to read the operating state of the
device on bits 7:6. writing Immediate off will turn off the output and ignore TOFF_DELAY and TOFF_FALL settings. This command is not
stored like other PMBus commands. The value read reflects the current state of the device. When this command is written the

command takes effect, but if @ STORE _USER_ALL written and the device is reenabled, the OPERATION settings may not be the same
settings that were written before the device was reenabled.

Paged or Global: Paged
Data Length in Bytes: 1
Data Format: Bit Field

Type: R/W
Protectable: Yes
Default Value: 00h (immediate off)
Units: N/A
COMMAND OPERATION (0:1h)
Format Bit Field
Bit Position 7 [ 5 4 3 2 1 0
Access R/W R/W R/W R/W R/W RW R/W R/W
Function See Following Table
Default Value ] o o o 0 0 0 0
BITS 3:0
BITS 76 BITS 5:4 (NOT USED) UNIT ON OR OFF MARGIN STATE
(1] 1] D000 Immediate off (No sequencing) N/A
oi 00 0000 Soft off (With sequencing) N/A
i0 o0 alululn] On Nominal
10 01 Qo0 On Margin Low
10 10 0000 On Margin High
NOTE: Bit combinations not listed above may cause command errors.
LGA80D
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OMN_OFF_CONFIG (02h)

Definition: Configures the interpretation and coordination of the OPERATION command and the ENABLE pin (EN). When bit O is set to 1
{turn off the output immediately), the TOFF_FALL setting is ignored.

Paged or Global: Paged

Data Length in Bytes: 1

Data Format: Bit Field

Type: B/W
Protectable: Yes
Default Value: 17h (ENABLE pin control, active high, turn off output immediately - no ramp down)
Units: N/A
COMMAND OM_OFF_CONFIG (02h)
Format Bit Field
Bit Position 7 ] 5 4 3 2 1 0
Access R/W R/W R/W RAW R/W R/W R/W RAW
Function See Following Table
Default Value ] ] 0 1 0 1 1 1
BIT NUMBER PURPOSE BIT VALUE MEANING
75 Mot Used 000 Mot used
Sets the default to either operate any time 000 Mot used
49 power is present or for the on/off to be 101 Devi tarts £ ENABLE oi I
: controlled by ENABLE pin or OPERATION Ice Starts from pin onty.
commiand 110 Device starts from OPERATION command only.
1 (Polarity of ENABLE pin - not used) 1 Active high only.
ENAELE pin action when commanding the unit ] Use the configured ramp-down settings (“soft-off™)
o to turn off - -
Turn off the output immediately.

CLEAR_FAULTS (03h)

Definition: Clears all fault bits in all registers and releases the SALRT pin (if asserted) simultaneously. If a fault condition still exists, the
bit will reassert immediately. This command will not restart a device if it has shut down, it will only clear the faults.

Paged or Global: Global
Data Length in Bytes: O Byte
Data Format: N/A

Type: Write only
Protectable: Yes

Default Value: N/A

Units: N/A

STORE_DEFAULT_ALL (11h)

Definition: Stores all current PMBus™ values from the operating memory into the nonvolatile DEFAULT Store memory. To clear the
DEFAULT store, perform a RESTORE_FACTORY then STORE_DEFAULT_ALL. To add to the DEFAULT store, perform a
RESTORE_DEFAULT_ALL, write commands to be added, then STORE_DEFAULT_ALL. This command should not be used during device
operation, the device will be unresponsive for 100ms while storing values.

Paged or Global: Global

Data Length in Bytes: O

Data Format: N/A

Type: Write only

Default Value: N/A

Units: N/A

Artesyn Embedded Technologies LGABOD



RESTORE_DEFAULT_ALL (12h)

Definition: Restores PMBus™ settings from the nonvolatile DEFAULT store memory into the operating memory. These settings are
loaded during at power-up if not superseded by settings in USER store. Security level is changed to level 1 following this command. This
command should not be used during device operation, the device will be unresponsive for 100ms while storing values.

Paged or Global: Global
Data Length in Bytes: O
Data Format: N/A
Type: Write only
Default Value: N/A
Units: N/A

STORE_USER_ALL (15h)

Definition: Stores all PMBus™ settings from the operating memory to the nonvolatile USER store memory. To clear the USER store,
perform a RESTORE_FACTORY then STORE_USER_ALL. To add to the USER store, perform a RESTORE_USER_ALL, write commands to
be added, then STORE_USER_ALL. This command should not be used during device operation, the device will be unresponsive for
100ms while storing values.

Paged or Global: Global

Data Length in Bytes: 0

Data Format: N/A

Type: Write only

Default Value: N/A

Units: N/A

RESTORE_USER_ALL (16h)

Definition: Restores all PMBus™ settings from the USER store memaory to the operating memory. Command performed at power-up.
Security level is changed to Level 1 following this command. This command should not be used during device operation, the device will
be unresponsive for 1L00ms while restoring values.

Paged or Global: Global

Data Length in Bytes: 0

Data Format: N/A

Type: Write only

Default Value: N/A

Units: N/A

VOUT_MODE (20H)

Definition: Reports the Vg mode and provides the exponent used in calculating several Vg settings.
Data Length in Bytes: 1

Data Format: BIT

Type: Read Only
Default Value: 13h (Linear Mode, Exponent =-13)
Units: N/A
COMMAND VOUT_MODE (20h)
Format Bit Field
Bit Position 7 5 5 4 3 2 1 1]
ACCEess R R R R R R R R
Function See Following Table
Default Value 0 | a | v} | i | Q | v} | 1 | i
MODE BITS T:5 BITS 4:0 (PARAMETER)
Linear 000 5-bit two's complement exponent for the mantissa delivered as the data bytes for an output
voltage related command.

Artesyn Embedded Technologies LGABOD
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VOUT_COMMAND (21h)

Definition: This command sets o reparts the target output voltage. The integer value is multiphed by 2 raised to the power of -13h. This
command cannot be st to be higher than 115% of the pin-strap VSET setiing. or VOUT_MAY if VOUT_MAY s set higher than 115% of
the pinestrap VEET setting,

Paged or Globak Paged

Data Length in Byles: 2

Data Format: Lirear -16 Ursigned

Type: BOW

Protectable: ves

Default Value: VZET pinestrap setting

Units: Valts

Equation: ¥yt = WOUT_COMMAND = 213

Range: 0 o VOLIT_MAX

Example: YOUT_COMMAND = 699ah = 27.034

Target voltage equaks 27034 = 233 = 33w

COMMEND WOUT_COMMAND (21k)
Format Linear-ds Ursigned
Bit Presttion 15 14 i3 iz i1 b= L) 9 g T -] ] 4 ] Z i 0
Bopean AW | BW | BOW | RAW | AW | RW |RAW | AW | RW | RAW | RAW | RW | ROW | BOW | RO | ROW
Dafautt Value WEET Fin-strap Setting

VOUT_TRIM (22h)
Definition: The WIUT_TRIM command ks used to apply a ficed tim voltage to the cutput voltage command valee. This command =
typically used by the manufacturer of & power supply subsssembly to calibrate a device in the subassembly circuit. The two bytes are
formiatted &5 a two's complement binary mantissa, used in conjunction with the exponent of -L3h.

Paged or Globak Paged

Data Length in Byles: 2

Data Format: Lirear -16 Signed

Type: BOW

Protectable: Yes

Defzuit Value- 0000h

Units: Valts

Equation: VOUT trim = VOUT_TRIM =23

Range: +150my

COMMAND VOUT_TRIM (33}

Formiat Linenir-16 Signed

Bit Posltion 15 14 1z iz 11 a0 g 8 T -] B 4 3 FJ 1 o

Boreas RW | RAW | W | RAW | W | AW | B8W | AW | AW | RAW | YW | RAOW | W | ROW | RAW | W

Dtz Value o a o L] o a o a o L] 0 o o o o o

Artesyn Embedded Technologies LGABOD
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VOUT_CAL_OFFSET (23R}

Definition: The WOUT_CAL_OFFSET command is used to apply a fieed offset voltage to the cutpat voltage command value. This
cormmand is typically used by the user to calibrate a device in the application cireuit. The two bytes are formatted as a two's
complement binary mantissa. usad in conjunction with the exponent of -13h.

Paged or Global Paged

Data Length in Bytes: 2

Data Farmat: Linear -15 Signed

Type: B W

Protectable: Yes

Deefzult Value: 0000h

Units: Vaolts

Equation: ¥y calibration offset = vOUT_cAL_OFFSET=213

Range: +150mvy

COMMAND WOUT_CAL_DFFSET (23h)

Formnat L 16 Signed

Bit Posiion 15 11 1z iz 11 10 g a8 7 -] B 4 3 2 1 o

Access W | R'W |RW | AW | BRW | RW | BRW | BW | W | RAW | "W | YW | "W | RYW | R'W | W
Dt Value o L1} o Q o a 0 Q 0 a o o 0 Qo o o

VOUT_MAX {24h)
Definition: The WHUT_ MAY command sets an upper imit on the owput voltage the unit can command regandless of any other
commands or combinations. The intent of this command is o provide a safeguand against a user accidentally setting the cutpat
voltage to a possibly destructive level rather than o be the primiary cutput cverprotection. If 2 VOLT_COMMAMND is sent with 3 value
higher than VOUT_Ma, the device will set the outpat voltzge to VOUT_MAX. Note that this command setfing does not automatically
scale with 3 stored WOUT_COMMAND satting

Paged or Global: Paged

Data Length in Bytes: 2

Diata Farmat: Linear -16 Unsigned

Type: BW

Protectable: Yes

Defzullt Value- 1 15 x VSET pir-strap setting

Units: Yolts

EquUation: ¥y Max = WOUT_MAX = 2713

Range: OV to 5.5V

CONMBND VOUT_MAX |24h}

Format Lingards Uralgned

Bit Poesliion 15 1a 13 iz 11 10 a -] T & 5 4 3 2 1 0

Booess AW | RW | RW |RAW |RYW | RYW | RYW | BOW | ROW | RVW | W | RW | W | W | BW | BOW
Defauh ¥alue 4 18 x V5ET Finestrap SeiEing
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VOUT_MARGIN_HIGH {25h)

Definition: Sets the value of the Vgyp during a margin high. This WOUT_MARGIN_HIGH command loads the unit with the voltage to
which the cartpart is to be changed when the 0PERATION command is set to “Margin High™.

Paged or Global: Paged

Data Length in Bytes: 2

Data Format: Linear-16 Unsigned

Type: By w word

Protectable: es

Defzult Value- 1 05 @ VSET pirstrap setting.
Umits: ¥

Equation: Viy; margin high = VOUT_MARGIN_HIGH x 222
Range: OV to VOUT_MAX

COMMAND VOUT_MAARGIN_HIGH [258)

Formas Linear-16 Ursigned

Bit Position 15 14 13 iz 11 10 a g T -] -] 4 3 z i O
Bioreas AW | RW | BW | RW | RW | RAW | BRAW | R | ROW | RW | ROW | RW | AW | BN | RW | RO
Cefault Yalue 1.0%5 x V5ET Finesirap SeiEing

VOUT_MARGIN_LOW [26h)

Definition: Sets the value of the Vg during a margin low. This VOUT_MARGIN_LOW command loads the unit with the voltage to which
the output is 1o be changed when the OPERATION cormmand is set fo “Margin Low’.

p;#dmﬁ BITS PURPOSE WALUE DESCRIPTION

Data LH:I'I 15:8 Mot Used 0 |Notumed

Data Formal T4 Humibar bn Group 0 to 154 | Sebs the numbser of devices in the interisave group. & value of 0 & intenpreted o8 16
w: E‘M 20 Position bn Group O te 184 Sets position of the device’s rall within the group. A value of O s interpreted as 16, Position
Erotect II {Inberieave Onder) 1 will hawve a 22 & degree offset.

Defzult Value- 0 85 x VEET pirstrap sething.
Units: ¥

Equaition: V. margin low = WOUT_MARGIN_LOW
Range: OV to WOIUT_MAaX

CONMAND WOUT_MARGIN_LOW (288 )
Formast Lingar-16 Uraigned
Bit Position 15 14 13 iz 11 10 a g T -] -] 4 3 z i O
Bopess AW | ROW | BOW | ROW | ROW | ROW | BOW | RO | ROW | ROW | RO | RW | RW | BAW | RW | R
Default Yalue 0.95 x V5ET Finestrap Setting
LGA80D
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VOUT_TRANSITION_RATE (27h)

Definition: This command sets the rate at which the output should change voltage when the device receives an OPERATION command
(Margin High, Margin Low) that causes the output voltage to change. The maximum possible positive value of the two data bytes
indicates that the device should make the transition as quickly as possible. This commanded rate does not apply when the device is
commanded to turn on or to turn off.

Paged or Globat Paged

Data Length in Bytes: 2

Data Format: Linear-11

Type: R/W

Protectable: Yes

Default Value: BA00h (1.0V/ms)

Units: V/ms

Equation: VOUT_TRANSITION_RATE = Yx2N

Range: 0.1 10 4V/ms

COMMAND VOUT_TRANSITION_RATE (27h)
Format -
it Pouton 18| 4|3 |2|a|w]|o]|s]|72]|[e]s]| ] s]2]a]o
Acceas RW | RW | RWIRW|RWIRW|RW|RW|RW|RW|RW|RW|RW|RW|RW|RW
Function Signed Exponent, N Sighod Martasa, ¥
Defautt Value x]o[xlx|x o]x]o[o]o[o|o|o]o]o]o

VOUT_DROOP (28h)

Definition: The VOUT_DROOP sets the effective load line (V/1 slope) for the rail in which the device is used. It is the rate, in mV/A at
which the output voltage decreases with increasing output current for use with passive current sharing schemes. For devices that are
set 10 sink output current (negative output current), the output voltage continues 10 increase as the output current is negative.
VOUT_DROOP is not needed with a single (2-phase) LGAB0D VOUT_DROOP is needed when multiple LGAS0D sare operated in current
sharing mode, ie.. 4. 6 and S-phase configurations. In this case, VOUT_DROOR is calculated based on the combined output current of
all phases as applicable.

Paged or Globak Paged

Data Length in Bytes: 2

Data Format: Linear-11

Type: R/W

Protectable: Yes

Default Value: Set by CFG pinstrap setting

Units: mv/A

Equation: VOUT_DROOP = Yx2N

Range: 0 1o 40mV/A

COMMAND VOUT_DROOP (28h)
Format Unear 13

Br Poaition i 4 13 12 - 8 0 9 8 7 € -] 4 3 2 i 0o
Access RW | RW | RW|IRW|RW | |RW | RW|RW|RW | RW|RW|RW|RW|RW|RW| RW
Futon Signed Exponene, N Signed Mantissa, Y

Defaut Value Set by CFQG Pinetrap Setting
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FREQUENCY _SWITCH {33h)

Definition: Sets the switching frequency of the device. Initial default value is defined by a pinstrap and this value can be overridden by
writing this command. if an exernal 3YMeC s utilized. this value should be set s close as possible to the extemal clock value. The
output must be disabled when wiiting this command. Available frequencies are defined by the equation fsy, = 16MHzn where
13 n< B0

Paged of Globak Global

Data Length in Bytes: 2

Data Farmat: Linear-11

Type: BW

Protectable: ves

Defzult Value- SYRC pinstrap setting

Units: liHz

Equation: FREQUENCY_SWATCH = Y=2N

Range: 200kH-1 33MHz

CONMAND FREQIUEMCY_SWWTTCH (3-3h}

Formaat Lingar-11

Bit Posithon is 14 i3 iz 11 ia a B T E ] 4 3 2 : o
Bopeas AW | BW | RW | RAW | RAOW | RAW | RAW | RAW | RW | RAW | ROW | RW | BROW | B | BOW | B
Funition Slgned Exponent, N Slgned Manbssa, ¥

Dafault Walue SYNC Pinstrapped Yalue

INTERLEAVE {37h)

Definition: Configures the phase offset of a device that i shanng a common S¥MC clock with other devices. A desired phase position is
specified. Interleave is used for setting the phase offset between indrvidual devices, current sharing groups. and,or combinations of
devices and current sharing groups. For devices within single current sharing group the phase offset is set automatically. Ina
multiphase current share group the same interleave seifings must be stored in all devices in the current sharing group in arder to
phase spread properly. Intedesve Offset refers to the phase offset of Phase 0 of the device; Phase 1 s abways Phase 0 + 180 degress.
INTERLEAVE Phase offset is caleulated with Equation &:

Phase Offset (in tiegrees) = {Rounded{Position = 15 Mumbar)} = 235 {ERQ. &)
Phase offsets greater than 360 degrees are “wrapped around” by subtracting 360 degress.
Paged or Globak Paged
Diata Lergth in Byles: 2
Data Farmat: Bit Field
Type: R/ W
Protectable: Yes
Defzult Value- Set by CFG pinstrap setting.
Units: N/A
CONMAND INTERLEMAVE {ITh)
Format Bt Fleld
Bit Posithon is 13 13 iz 11 p:[1] g -4 T -1 ] 4 3 2 1 o
Booeas BOW | BOW | BOW | BOW | RAOW | BOW ) BOW | BOW | BOW | RO | ROW | RW | ROW | BOW | ROW | BW
Funciion See Following Table
Defaul Value Sa4 by CFG Panesirap Seing
BITS PURPOSE WALUE DEESCRIPTION
158 ot Used a Nt umed
4 Mumber bn Group 0 bo 154 | Sets the rumber of devices in the interlsave group. A value of O & inftenprebed 25 16
20 P oesiisom bn Group O bo 184 Sets posifion of the device s rall withiin the groun. & value of O B irberprebed as 16, Possion
{Inberagve dnder) 1 will hawse @ 22 5 degreda offsed
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IOUT_CAL GAIM {38h)
Definition: Sets the effective impedance across the current sense circuit for use in caloulating owput cument at +25°c.
Paged or Globak Paged

Data Length in Bytes: 2

Data Format: Linear-11

Type: B/ W

Protectable: Yes

Default Value- B24Fh I:U.E?I'I"d'!]

Units: ma

Equation: IOUT_CAL GAIN = Yx2

COMBAND HOUT_CAL_GAIN (28h)
Format Limear11

it Prsition 15 | 24 | 23 | 12 | 11 | w | e B 1 & R 1 2 1 | o
- aw | Rw | mew [ew [Rw | Rew | rw [ sow | rew | mew | sew | Rew | mow | mew [ mow | mows
Function Signed Exponent, N Sagned Mantissa, ¥

Dietauk Value 1.|-:||1|1.||: -:||:L||:|1|n:-|1||:|1|1|1.|-:|

1OUT_CAL_OFFSET (39h)
Definition: Used to nal out any offsets in the oulput cument sersing circuit, and to compensate for delayed measuremenits of current
ramp dus 1o the current sense blanking time (see JISENGE CONFIG (DO0h)™ on pase £2).

Paged or Global: Paged

Data Length in Bytes: 2

Data Farmat: Linear-11

Type: R/ W

Protectable- Yes

Default Value: BDOCH (-1.54)

Units: &

Equation: OUT_CAL_OFFSET = ¥x2™

COMMAND JOAIT_GAL_OFFSET {38h)
Format Limear41

it Prsition a5 | 24 [ a3 [ a2 |12 | w0 | e B 7 B B | 1 2 1 | o
Bocess rew | Rw [ mow | mew [ Row | Rew | Rw [ mow | Rew | Rw | mew | Rew | Row | Rew | mew | Rew
Function Signed Exponent, N Sagned Mantissa, ¥

Dietauk Value 1.|-:||1|1.|1. 1|-:-|1.|-:|||:-||:||:|-:||-:-||:|-:|

LGA80D
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VOUT_OV_FAULT_LIMIT {40h)

Definition: Sets the Vg7 overvoltage fault threshold.

Paged or Globak: Paged
Dt Length in Bytes: 2

Diata Farmat: Linear-16 Unsigned

Type: R/ W
Protectable: ves

Default value 110 x WSET pirrstrap seting.

Units: ¥

Equation: WOUT OV fault limit = WOUT_OV_FAULT_LIMIT=Z13

Range: OV to T80V

COWIMIAMD WOUT_ON_FAULT_LINET [$0h]
Fommnat Linear-d1s Ursigned
Bit Fostthon 15 14 13 iz 11 10 a g T -] -] 4 2 P 1 O
Bopess AW | BOW | BOW | ROW | BOW | ROW | BOW | RO | RO | RAOW | BROW | RW | ROW | BOW | W | RO
Dafault ¥alue 110 x V3ET Fin-strap Satting
VOUT_OV_FAULT_RESPOMNSE (41h)
Definition: Configures the Vi overscliage fault response. The retry time is the time betseen restan attempts.
Paged or Globak Paged
Data L!l'ﬁl‘linﬂj'lﬁ: 1
Diata Format: Bit Field
Type: B/w
Protectable: Yes
Default Value- Eoh (shut down immedizteby. no retries)
Units: Retry time = 35ms increments
COMMAND WOUT_OV_FALLT_RESFUNSE (41h)
Fomnat Eit Flakd
BR PosRion T B: -] 2 3 2 1 o
ACCEn Ry W R R S R L R
Function Sot Fodlowing Talik
Drefaui Yolue 1 o o L] o 1] 0 o
BT RELD NAME WRLLE DESCRIPTION
Respordge behaveor, the device: 0001 | Not umed
# Pulls SALRAT kow
Disable and retry accoeding to the setting in bRs [5:3]
74 | * Setsthe related fault bit in the
stahes reglsters. Foulk DRs ane 1044
only cheared by the
CLEAR_FAJILTS cornmianid.
[alws] Mo retry. The outpat remains disabled untl the device & restarted,
O0L-310 | Mot umed
] Redry Setting Artemnmpis fo restarn oendinuousiy, undil it s commanded OFF by the ENABLE pin or OPERETRON
144 commiand or both), blas povwer is remaed, or another fault condition causes the uni o shar
dowr Thie fimee Defween e start of sach atbenpt fo reshaert & set by the value In biEs [2:0]
mtipled by 35ma.
Redry dedary timne = (Valug +1)* 35ma. Sots the ime bebwean rebries in Z5ms ncrements. fange
Z0 Retry Deday Oo-111 s 3B be ZH0mE
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VOUT_UV_FAULT_LIMIT (44h)

Definition: Sets the Vgyt undervoliage fault threshald. This fault B masked duning ramp. before power-good is asserted or when the
device is disabled. WOUT_UWV_FAULT_LIMIT should be set to & value below POWER_GOOD

Paged or Globak Paged
Data Length in Bytes: 2
Diata Farmat: Linear-16 Unsigned.
Type: B/ W
Protectable: Yes
Defzull Value: 085 x VEET pinstrap s=ting.
Units:
Equation: Vyr UV fault limit = VOUT_UV_FAULT_LmaT=213
Range: OV to 7.00V
OB MD WOUT_UW_REULT_LIMIT {$&h)
Farmas Lineard5 Ursigned
Bit Posithon 15 14 13 iz 11 1a a g T -] ] 4 2 Z i 0
Boress AW | ROW | BAW | AW | RPW | RAW | RAW | ROW | ROW | ROW | ROW | W | W | BW | BSW | BW
Default Walue 0.85 1 V5ET Finesiraip Setiing

VOUT_UV_FAULT RESPONSE (45h)

Definition: Configures the Vi, . undervoltage faull response. Mote that ¥, - UV faults can only occur after Power-good [PG) has been
asserted. Under some circurmstances this will cause the output to stay fieed below the power-good threshold indefinitely. if this behavior
is undesired, use sefting B0h. The retry time is the time between restan attempts.

Paged or Global: Paged

Data Length in Bytes: 1

Data Format: Bit Field

Type: B

Protectable: Yes

Defzult value: 5oh (shut down immediztehy, no retries)

Umits: Retry tme unit = 35ms

COMMIEND WOUT_Un_FALULT_RESFONSE [#88)
Fomniat Eit Flzkd
BR Poskion T B ] 4 3 2 i 1]
BCress R W RW AW AW R AW R
Funciion Soo Following Table
Drefaul Valug 1 o o a o a o o]
BT FIELL: NAME YALUE DESCRIFTION
Resporge Behianvior: the device: DO-0L | Mot umed
+ Pulls SALAT bow

Disable and Retry acconding to the setting in b [85:3].
TE |+ Sebs the related fauit bit in the status

registerg. Foul DRs are only cleansd Dy
the CLEAR_FAULTE command

10131

000 Mo retry. The outpaut remains disabled untll the Taut B cheared.

O0L-110 | Mot umed

B3 Retry S=tting Aftempts to restast contirruously, untl it & commanded DFF oy the EMABLE pan or
14 OPERATION commnand or Both), bias power s remaved, or another fault condition
consas the unit to shut down. The tme between the start of sach attempt to restart s
sart by thee value In bits [ 2:0] multbplied by 35ms
" " - VL
20 Satry Deday oooagy |ty delay tme = (Vakue +1)*35ms. Sets the time between retries in 25ms

Incremeenis. Range is 35ms to 28:0meas.
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10UT_OC_FAULT_LIMIT {46h)

Definition: Sets the gy peak overcument fault threshold. This limit is applied to curment measurement samples taken after the current
Sense Blanking Time has expired (see JESENGE CONPIG (DOh]™ on page 62)). A faull ccours after this limit is exceeded for the number of
consecuiive samples 2= defined in IBSENSE_CONRG. This feature shares the 0 fauht bit operation (in STATUS_I0UT) and O fault response
wwiiith POLIT_A0WG_i0eC:_FALLT_LINAIT.

Paged or Global Paged

Data Length in Bytes: 2

Data Farmat: Linear-11

Type: BSW

Protectable: Tes

Diefzuilt Value- CFG pinestrap setting
Units: &

Exuation: IDUT_OC_FAULT_LIMIT = y=2N
Range: -1004 to 1004

CONMAND IDUT_OC_FAULT_LISAIT [45h)
Format Linear-11

Bit Position 15 13 13 iz 11 aa ] g T -] -] 4 3 z i o
Bopeas AOW | ROW | BOW [ BSW | RAW | RYW | AW | BOW | ROW | BOW | RAW | RAW | ROW | BOW | BOW | BOW
Funiotion Sigmed Exponent, N Signed Manbssa v

Default ¥alue FG Pinvstrop Setting

IOUT_UC_FAULT_LIMIT {4Bh)
Definition: Sets the Ly valley undercurrent fault threshold. This limit is applied to curent measurement samiples taken afier the Current
Sense Blanking Time has expired. & fault occurs afier this limit = exceaded for the number of conseattive sample a5 defined in
ESEMSE_C:ONAG This feature shares the U fault bit operstion (in STATUS_BOUT) and UG fault response with BOUT_aG_UC_FALLT_LIMIT.
Paged or Global Paged

Data Length in Byles: 2

Data Format: Linear-11

Type: BSW

Protectable: ves

Defzuit value -1 ¥ 1OUT_OC_FAULT_LIMIT from CFG pin-strap setting

Umits: &

Exuation: IDUT_OC_FAULT_LIMIT = y=2N

Range: -1004 1o 1004

COMIMAND POUT_ULC_FAULT_LIMIT [4Bk)
Format Lingar-11
Bit Positon 15 14 13 iz 11 b L) -] g T -] ] 4 3 Z 1 o
Bopess AW | BOW | BROW | ROW | BOW | BAOW | ROW | ROW | RO | ROW | ROW | W | RW | AW | BW | RW
Function Signed Exponent, N Signed Mantissa, ¥
Defautt Value 1 % 10UT_OC_FARULT_LIMIT fromi GFG Fin-stran Setting
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OT_FAULT_LIMIT (4Fh)
Definition: The OT_FAULT_LIMIT cormmand sets the temperature 3t which the device should indicate an over-temperature fault.
Paged or Globak Paged
Data Length in Bytes: 2
Data Farmat: Linear-11

Type: R/W

Protectable Tes

Defzult Value- ESESh (+125°()
Units: Celsius

Equation: OT_FAULT_LIMIT = Y=2N
Range: 0o 175

COMMBND OT_FARULT_LIMIT {4Fh)

Format Lineardl

Bit Poesithon 15 13 13 iz 11 a0 9 -] T -] -1 4

3
Bopeas W | BOW | BOW | ROW | BOW | BPW | BOW | ROW | ROW | ROW | BROW | RW | RW | BOW | BSW | BOW

Funicticn Signed Exponant, N Signed Manbssa, ¥

Defnult Value 1_|1|1|-:||1 |:||1|1|1|1|1|-:-|:l||:||:||:

OT_FAULT_RESPOMNSE (S0m)
Definition: The OT_FAULT_RESPOMSE command instructs the device on whiat action to take in response to an over-emperature faull
The retry time is the time between restant attempts.

Paged or Global Paged

Diata Lergth in Bytes: 1

Data Farmat: Bit Fheld

Type: R/ W

Protectable- Yes

Default value- BFf (Continucus refries, retry delay 2B0ms)

Units: Retry time unit = 35ms

CONINMAND OT_FAIALT_RESPOMSE (BOh)
Farmat Biit Fleld
Bit Posttion T B ] 4 3 2 i o
Broress RN AW R R W RN AW R
Function See Following Tabike
Defauk Volus 1 o i 1 i - i i
ar FELD NAME VALLE DEECRIPTION
Responge behaveor, the device: D=1 Mot umed

Bl 10 |Disable and Retry ascoonding bo the setting in bits [5:3].

[E] * Setsthe related foult bit in the Dwrtpus is dis-aibded whil e the tauk s present. Op-emiton resunnes and the output is enabled whien

storhus registers. Faul bits are 43 [thetemperature falls besow the OT_VOSAN_LIMIT.
onby cheared by the

CLEAR_FAULTS oommand

alecal Mo retry. The ouipar remains dsabled unbl the fawk i cheared.

001310 |Not umed

B3 Riefry Satting Artemipts to reston continuousiy, undll it & commandesd OFF by the ENAELE pin or OPERATION
comimeand or Eoth), bas povesr b remassd, or another fault condibon causes the unit to shars

111
down. A rebry & atbemnpbed after the fTomperabure falls below the OT_WAAN_LIMIT. The tinna
berbwsesean the start of sach atbennpt to restart s set by the value bn bits | 220] muSipled Dy 35ms
- =15
240 Fistry O 00114 Resry dedany timee = (Walue +15* 35ma. Sets the ime bebwoen retries in 35ms ncrements. Rango

B 35ma 1o Z80ma
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OT_WARN_LIMIT (51h)

Definition: The OT_WARN_LIMIT command sets the temperature &t which the device should indicate an overtempersture warning
alarm. In response to the OT_WARN_LIMIT being exceeded, the device: Sets the TEMPERSTURE bit in STATUS_WORD. sets the
OT_WARMING bit in STATUS_TEMPERATURE and rotifies the host.

Paged or Globak Paged

Data Length in Bytes: 2

Data Farmat: Linear-11

Type: B/w

Protectable- Yes

Defauit value- EET0h [+110 *C)
Units: Celsius

Equation: OT_WARN_LIMIT = YN
Range: 010 175°C

CONMAND OT_WARN_LINIT [S1h)

Fomnat Linsar-11

Bit Position 15 14 13 iz 11 10 9 -] T -1 ] 4 3 2 1 0

Bogess AW | BOW | AW | BOW | RYW | BAW | YW | B | ROW ) RO | ROW | RO | ROW | BAW | W | RN
Function Signed Exponent, § Sligned Mantissa, ¥

Default Value ililill:lli D|1|1|D|1|1|1|D|E|E|E

UT_WARN_LIMIT [52h)
Definition: The UT_WARN_LIMIT comm:and set the temperature at which the device showld indicate an undertemperature warning
alarm. In response to the UT_WARN_UMIT being exceeded, the device: Sets the TEMPERATURE bit in STATUS_WORD, sets the
UT_WAaRNING bit in STATUES_TEMPERATURE and rotifies the host.

Paged or Globak Paged

Data Length in Byles: 2

Data Farmat: Linear-11

Type: BW

Protectable: Yes

Defauit value- DCA0h -30°C)

Units: Celsins

Equation: UT_WARM_LIMIT = y=2M

Hange: -55°C o +25°C

COMMAND UIT_WAIARM_LIMIT {52h)
Fommas Lingar-11
it Fosition 15 | 14 | 23 | 22 | 22 | 20 | @ B T B 5 4 3 2 1 o
Booess aow | mew | mow | Bew | Bew | Bew [ Bew | Rew | mew | Rew | mew | mew | mew | mew | mew | mew
Function Signed Exponent, § Signed Manbssa, ¥
Default Value 1.|1_||:||1|1 1|u|n:l|n:-|:l|u:-|n:-|-:-||:||:||:
LGA80D
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UT_FAULT_LIMIT {53h)
Defimition: The UT_FAULT_LIMIT command sets the tempersture, in degrees celsius, of the unit at which it should indicate an
under-ternperature fault
Paged or Globak Paged
Data Lergth in Byies: 7
Diata Farmat: Linear-11

Type: B W

Protectable: Yes

Default value- ES530h -45°C)
Units: Celsius

Enuation: UT_FAULT_LIMIT = =2
Range: 55°C 0 +25°C

COMMAND UT_FAULT_LINT [S3h)
Format Linzard1
Bit Positon 15 13 13 iz 11 b= L1 a -] T -] ] 4 3 2 1 o
Bopess AW | BOW | BW | RYW | RAW | RYW | RAW | ROW | ROW | RW | YW | RW | YW | BAW | RAW | RAW
Funiction Signed Exponent, N Slgned Manbssa Y
Default Walue 1 | 1 | 1 | ] | a 1 | a | 1 | a | u} | 1 | h: § | u} | 0 | 0 | 0

UT_FAULT_RESPONSE (54h)

Definition: configures the under-tempersture fat resporse &= defined by the table below. The retry time is the time between restan

attempts.
Faged or Global: Paged
Data Length in Bytes: 1
Type: RW
Protectable- Yes

Defzullt value- BFh (Continuous retries, 280ms retry delay)

Units: Retry time unit = 35ms

COMMAND UT_FAULT_RESPONSE (Bdh)
Fomnat Bit Fleld
Bit Poslison T B <] 4 3 2 i o
BCpess RN AW RO R Sy R AW R
Funcion Soe Following Tabike
Dafaulk Value 1 0 i 1 i 1 i i
BIT FIELD NAME WALUE DESCRIFTION
Responss bahavior, the desvios: 00401 | Mot used
= P SALAT I
= e 10 |Disabie and Retry according to the sesting In bits [5:3].
5|+ Sets the relabed fault bit in the status
registers. Fau bits are ondy clearsd 44 IJI..I:_'-u‘I:Hn:I:.‘H:IH:I‘.IhﬂIlH:"tra.Il: 4 presant. Operation resumes and e outout B enabled wihisn
by the CLEAR_FAIILTS command, i Semipsratune rises above the UIT_\WARAMN_LIMIT.
0O | Mo redry. The owtput remaing. disabled until the desvios b8 restarbed
004110 | Mot used
53 Aetry Setting Afternpis. to restart contnucushy, unil it i commanded OFF by the ENABLE pin or JPERETION
414 command or both), bias power & removed, or another fawlt condison couses the uni to shut
dower B retry s aRempied afer the temperature rises above UT_WERKN_LISIT. The time
bebtween the start of each aitempd to restart is set by the value in bits [2-0] muipled by 35ms
i i Rrtry deslay time = [Vadue +1)* 35 Sets the Hmes bebwesn reiries n 25ms ncrements. Range
210 Rtry Delay o0-111 is 3Bms ko 2B0M.
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WIN_OV_FAULT_LIMIT {55h)
Definition: Sets the Vi, overvoltzge faul threshold.

Paged or Global Global
Data Length in Byles: 2
Diata Farmat: Linear-11
Type: BSwW
Protectable: Yes
Defauit Value- 03300 [14V)
Units: ¥
Equation: VIK_OV_FALLT_LIMIT = Y=ol
Range: O 1o 18V
COMBAAND WIN_ON_FRIILT_LINNT (5Bh)
Fomat Linear-11
Ait Fosttion 15 14 13 1z 11 | 20 E g T [ [ 4 3 2 1 o
Boreas AW | Bw | AW | RW | ROW | RwW | RPw | R | W | Rew | ROw | ReW | ROw | Bw | Bw | Bw
Funation Sipned Exponant, N Signed Manbssa, ¥
Detault Value 1.|1.|-:||1||:||-:||1|1 1|-:-|-:-|-:-|-:|||:||:||:
VIN_0OV_FAULT_RESPOMSE {56h)
Definition: configures the vy overselage faul resparse s defined by the table below.
Paged or Global Global
Diata Lergth in Byles: 1
Diata Format: Bit Field
Type: RSW
Protectable: ves
Default value- 50h (Disable, no retry)
Units: N/
COMMAND VIM_OV_FAULT_RESPONSE [588)
Faormat Bit Flekd
Bit Position T g 5 4 3 2 1 o
Boress RN AW R R/W A RN AW R
Function See Following Talike
Defauk Value 1 o o a o a o o
BIT RELD NAME WALUE DESCRIPTION
Resporae behavior, the device: 0001 |Wot used
® Foin SATE T 10 |Disable and Aetry according be the sekting in bits [5:3].
76 |* Setsthe related fautt bit in the
stahus registers. Fauk bRs ane Curtpast s disabied while the tault s present. Op-Saumon resumes and the output s enabled when
cnly cheared by the i VIN falls bedow the VIN_DW_WaAN_LIMIT
CLEAR_FAULTS commanid.
000  |MWoretry. The outpas remains disabied untl the Tau ks cieared.
001210 | Mot umed
B3 Retry Setting Artennipts to restort condinuousiy, undl it = comimanded OFF {by the ENABLE pin or OPERETION
114 comimand or Both), bias povwesr i remessd, or anather fault condiion causes the und fo shar
down. A retry |s atbempted after the cutput falls below the VIN_OV_WARN_LIMIT. The time
betwesn the start of sach attennpt to restart s set by thie value in bits [20] mustiplied by 35ms.
- -y
20 Rietry Deday pog-a114 Et;:vm;i:;v;;e'r;\'uun 1i*3%5ma. Sets the timie bebween retres in 35ms ncremenss. Range
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Technical Reference Note

b J

VIN_OV_WARN_LIMIT {5Th)

Definition: Sets the W)y overvoltage waming threshold as defined by the table balow. in resporss to the OV_WARM_LIMIT being
exceeded, the device: Sets the NOME OF THE ABOVE and INPUT bits in STATUES_WORD, sets the VIN_OV_WARMING bit in STATUS_INPUT
and notifies the host

Paged or Global Global
Diata Lergth in Bytes: 2

Diata Farmat: Linear-11

Type: R/W

Protectable: Yes

Default value: D360h (13.5V)

Units: ¥

Equation: VIN_OV_FAULT_LIMIT = Y=2N
Range: 0 1o 1BV

COMMAND WIN_OW_WARM_LIMIT {5Th)

Formiat Limgar-11

ait Foition 15 | 24 | 23 | 2z | 22 | a0 a E 7 5 ] 4 a 2 i o
Boceas aw [ mw | ew | Rw | rew | Rew | Rew | Rwe | Rewe | Rewe | Rewe | Rew | W | mew | mewn | mew
Funition Signed Exponant, N Signed Manbssa v

Default Value 1 | 1 | a | 1 | a a | 1 | 1 | o | 1 | 1 | 0 | o | o | o | o

VIN_UV_WARN_LIMIT (58h)

Definition: Sets the VIN undenoliage waming threshold. If 3 VIN_Uv_FAULT oceours, the input voltage must rise above
VIB_UN_WARN_LIMIT to clear the fault, which provides bysteresis to the fault threshold. In response to the UN_WARN_LIMIT being
exceaded, the device: Sets the NONE OF THE ABOWE and INPUT bits in STATUS_WORD, Sets the VIN_UV_WARNING bit in STATLES_INPUT,
and notifies the host

Paged or Global: clobal

Diata Lergth in Bytes: 2

Diata Format: Linear-11

Type: R/ W

Protectable: ves

Defzult value- 110 ¥ UWLO pirkstrap setting
Units: ¥

Equation: VIN_UY_WaARN_LIMIT = ¥=2N
Range: O io 18V

COMMAND WIN_UW_WWRAN_LIMIT (B8h)

Formaat Lingar-11

Bit Positon 15 14 13 iz 11 aa a B T & ] 4 3 2 1 o

BAcpess W | BOW W | AW | BOW | AW | AW | B | RO | ROW | ROW | RW | ROW AW | B AW
Funition S |gned Expanent, N Signed Manbasa, ¥

Dafault Walue 130 x UVLD Pin-strap SeSting
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VIN_UV_FAULT_LIMIT {(59h)

Definition: Sets the V), undenvoltage fault threshaold.

Paged or Globak Global

Data Length in Byles: 2

Data Format: Linear-11

Type: BW

Protectable: ves

Defauit Value- UVLD pinstrap seting
Units: ¥

Equation: VIN_LMN_FALLT_LIMIT = ¥=
Range: 0 o 10V

M

.3

WIN_UY_FRULT_LIMIT {&B8h)

Farmast

Lingar-11

Bit Position 15 13 iz

11 -] T -] ] 4

Biopeas W | BRW | BW | BOW

R RAW | BW | W | W | ROW | RW AW | BW | BOW

Funiction Signed Exponent, N

Signed Mantssa, ¥

Default Walue

UWLO pinestrapped valua

VIN_UV_FAULT_RESPONSE (5AR)

Definition: configures the VIN undervoltage fault response as defined by the table below. The retry time is the time beteeen restart

attempts.
Faged or Globak Global
Data Length in Bytes: 1
Type: BW
Protectable: Yes

Defzult value- BFh [continucus retries, ZB0ms retry delay)

Units: Retry time unit = 35ms

COMMAND WIN_UV_FALLT_RESPONSE [SAR)
Formnat Bit Fleld
Bit Posdiion T B <] 4 3 2 i o
Brooeas S0 AW RO AW Sy R AW R
Funcion Soe Following Tabilke
Defaulk Value 1 0 o a 0 a 0 o
BIT FIELD NAME WALWE DESCRIPTION
Feagease barhawior, the dovios: 0001 | Mot used
= R/ SALAT low
€= 10  |Disabée and retry according to the seting in bits [5:3].
T8+ Sets the related fault bit In the status
registers. Fauk bits are onsy cleared 14 Dt ks disa bl ed wihille the fawl is present. Dperation resumies and the output s enabled whien
by thie CLEAR_FALLTS cornmiand. Wik rises abowve the WIN_UV_WARN_ILIMIT.
OO0 | Mo redry The owtput remaing disabied wndl the faul is cleaned,
D0A-A10 | Not wsed
5:3 Rotry Setting Arternpts o restart continuously, unil & s commanded OFF [by the EMABLE pin or DPERATION
114 ooimimand o both), bias power i remaoved, or another foult condion causes the uni o shut
. A ety B attennpied after the input voltage rises abowe The WIN_UN_WSRMN_LISET. The tinne
barbweesen e start of coch atfemps o reston & set by e value in its | 240] mueibiplied by 35ms.
Retry delay time = (Value +1)* 35ma. Sats the inne between retries in 25ms incremsenis. Range
2:0 Rizbry Deed DO0-114
iy et is 35ms to 280ms.
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Technical: Reference Note
- - » ¥ - g

POWER_GOOD_ON {SEh)

Definition: Sets the voltage threshold for power-good indication. Power-good asserts when the output voltage exceads
POWER_GOOD_0N and deasserts when the catput voltage is less than WOUT_UV_FAULT_LIMIT. POWER_GOOD_0N should be set toa
value ahove WOUT_UV_FAULT_LIMIT.

Paged or Global Paged

Diata Length in Byles: 2

Data Format: Linear-16 Unsigned

Type: B/ w

Protectable: ves

Defzult Value- 0.9 x WEET pirestrap seting.

Units: ¥
COMMAND POMER_GDOD_OM [SEh)
Fommnat Linear-d14 Ursigned
Bit Position 15 14 13 13 11 | 10 k] 8 T ] 5 4 3 2 1 o
Bopess oW | Rew | Rew | Rew | ReW [ ReW | ReW | Rew | Rew | Rew | Rew | Rew | ReW | BW | Bew | BOW
Duetault Value 0.8 x VSET Pinstrap Setting

TOMN_DELAY (50h)
Definition: Sets the delay time from when the device is enabled to the start of Vigyp rise.
Paged or Global: Paged

Data Length in Bytes: 2

Diata Format: Linear-11

Type: Bw

Protectable: Yes

Defzult Value- CABDH (Sms)

Units: m=

Exquation: TON_DELAY = y=2"

Range: 0 1o 5 seconds

COMMAND TON_DELRY {B0h)

Formaat Limgard1l

Bit Posttion 15 14 13 iz 11 10 -] -3 T -] -1 4 2 2 1 0
Boress AW | BW | AW | AW | RAOW | RAW | RAW | ROW | RPW | RW | RPW | RYW | RW | BSW | ROW | BSW
Function Signed Expanent, § Signed Manbasa, ¥

Diefault Value 1.|1.|-:||-:||1 |:||1|-:||1||:|||:-|-:-|-:-||:||:||:
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TOMN_RISE (G1h)
Definition: Sets the rise time of VOUT after ENASLE and TON_DELAY for single and dual channel operation. To adjust the rise time in 4-,
& or B-phase operation, use MULTI_PHASE_RAMP_GAIN [DSh)

Paged or Global Paged

Dizta Length in Bytes: 2

Data Format: Linear-11

Type: B/ W

Protectable: ves

Defzult Value- C:A80h (Sms)

Units: ms

Exquation: TON_RISE = Y=2"

Range: 0 o 100ms. Alhough values can be set below 0.50ms, rise time accuracy cannot be guaranteed. in addition, short rise times
miay cause excessive input and output curnents to flow, thas triggening overcument faults 3t start-up.

COMMIBND TON_RISE &1k

Format Linear-11

Bit Positon 15 13 i3 iz 11 =[] a g T g ] 4 3 2 : o
Bopess AW | BW | RW | RAW | ROW | RAW | RAOW | AW | RW | YW | ROW | RW | ROW | W | BOW | BOW
Function Signed Exponant, N Signed Manbssa, ¥
Default Walue 1 | 1 | a | a | 1 a | 1 | a | i | o | o | o | o | o | 0 | o

TOFF_DELAY (64h)
Definition: Sets the dekay time from DISABLE to start of VOUT fall.
Paged or Global: Paged

Data Length in Bytes: 2

Data Format: Linsar-11

Type: RW

Protectable: Yes

Default value- 80 (Sms)

Units: ms

Equation: TON_DELAY = y=2

Range: 0 1o 5 seconds

COMMBND TOFF_DELRY (B

Formiat Limsar-11

Bit Prsithon is 14 i3 iz 11 aa a -4 T E ] 4 3 2 1 o

Boceas RO | ROW | RW | YW | RPW | VYW | BPW | AW | RW | YW | ROW | W | RW | BW | BYW | &AW
Funition Signed Exponant, N Signed Manbssa v

Dafault Yalue 1.|1.|l:||l:||1 IJ|1|IZI|1|I:I|I:I|I:I|IZI|I:|I:|I:
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TOFF_FALL (65h)

Definition: Sets the fall time for oy after DISABLE and TOFF_DELAY. This setting is only valid in single or 2-phase operation. Setting
the TOFF_FALL 10 values less than 0.5ms will cause the 1cazop 10 turn-off both the high and low-side FETS (or disable the DrMOS
device) immediately after the expiration of the TOFF_DELAY time. In &-, 6 or 8-phase operation, the Lcasop will always turn-off both
the high and low-side FETs (or disable the DrMOS device) immediately after the expiration of the TOFF_DELAY time.
Paged or Globak Paged

Data Length in Bytes: 2

Data Format: Linear-11

Type: R/W

Protectable: Yes

Default Value: CAS0h (Sms)

Units: ms

Equation: TOFF_FALL = Yx2N

Range: 0 to 100ms. Values less than 0.5ms will cause the 1Gasop to tristate the PWM signal (turn-off both the high and low-side FETS)
immediately after the expiration of the TOFF _DELAY time.

COMMAND TOFF_FALL (65h)
Format Unearil
8it Positon L 14 13 12 i1 0 L 8 7 6 ] 4 3 2 b § 0
Acceas RW | RW I IRWIRWIRWIRWIRW|RW | RW | IRW|RW|RW|RW|RW| RW| RW
Function Signed Exponent N Signed Mantasa, Y
owmmve | 2] 2o ol lol o :]o]olo]o]o]o]o
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STATUS_BYTE (T8h)

Definition: The STATUS_WORD command returns two byies of information with a summary of the unit’s fault condition. Based on the
inforrnation in these tytes, the host can get more information by reading the appropriate status registers. The low byte of the
STATUS_WORD is the same register as the STATUS_BYTE (T8h) command.

Paged or Global Paged
Data Lergth in Byles: 2
Data Format: Bit Field
Type: Read Only
Protectable: Mo
Defauilt value- Ooh
Units: M4
COMMAND STATUS_BYTE {T8h)
Forrnat ER Fied
Bt P ition T B ] 2 3 2 1 1]
Aooess " = " = " R R R
Function St Fiollowing Tabie
Dt Value o O o O ] a 1] a
STATUS BIT
BIT NUMBER HAME MEANING
T BUSY A Tault was declared because the devioe was busy and unable to respaond
- OFF This b ks assered i the uni s not proveding powses o the ouipat, regardless of the meason, inoluding simiply not Deing
enabled
<] WOUT_O%_FARULT| An outpat overvologn Tawlt fas ooturmed
4 IOUT_OC_FALLT | &n output osseroument faul has ocoumred.
] WIN_UW_FALLT |An input undersoRage faul has ocounmed.
2 TEMPERATURE | A temiperature fault or waming has ocoemed
i CML A DOMITAINK2toNS, memory of logic fault has cooured.
o Hong of the |A fouwk other than the fawits lisbed bn bits 7.1 above has coowred. The source of the foukt wil be in bits 158 of the
ab-owe STATUS_WORD
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STATUS_WORD {T9h)

Definition: The STATUS_WORD command returns two yies of information with a summary of the unit's fault condition. Based on the
informniation in these ytes, the host can get maore information by reading the appropeiate status registers. The low byte of the
STATUS WORD is the same register as the STATUS_ BYTE (T8h) command

Paged or Global: Paged
Data Lergth in Byles: 2
Diata Format: Bit Field
Type: Fead Only
Protectable: Mo
Default Value- 00000
Umits: N,/&
COMINIAND STATUE_WODRD (T8h}
Format 3it Fleld
Bit Poesttion ] 14 i3 iz 11 10 g T -] ] 4 2 z 1 O
Bopess i A i R R R R R R R R R R R
Function Seo Follpwing Table
Default ¥alue I:lI:|‘J|':||‘J|'J|‘J|‘J|IZI|IZI|I:I|EI|I:I|I:|I:|I:
BIT NUMBER STATIS BIT MAME MEANIND
15 WouT An carput volage faul o waming has. oooumed,
14 U Bun oaRput curmens Tawlt hias ocowTed
13 INFUT B ingpar voltage fawlt or warning has ooowmed
12 MFG_SFECIFRC B manufacturer specific fault or waming hios ooowTed
11 FOWER_GooD # The POWER_GO0D signal, if present, ks negoted, (Hobs 151
10 NOT USED Hiot used
B, bit b STATUS_WOAUT, STATUS_|OUT, STATUS_INPUT,
5 OTHER STATUAS_TEMPERATURE. STATUS_CML, or STATUS_MFR_SPECIFIC &
sk
B Mot Used Hit wmed
7 BUSY B faut was decired becawse the devioe was bussy and snabie 2o
respond.
& aeE This bit is asserted if the unit s not providing power to the output.
regardiess of the reason, including simply not being enabled.
: ] WOUT_OV_FAULT An oaRput SvervDRage fault has Scoured.
4 10UT_OG_FAULT BArn carput overcument tault has pocumed,
3 WiN_UW_FALLT B inpar undervoitage tawlt has cocurned
Z TEMPERATURE B bemperabure Tau® or waerning has ooourred.
1 CAL B, comimunications, mennory or log@o faul has oocurred.

Mo of the abave

B faulkt other than the fauls listed in BRs T4 above has coowred. Thae
saoumee of the faul will be bn bits 158 of the STETUS _WORD

NOTE:

15, i the POWER_GOOD¥ b 5 sot, this Indicgtes that the POWER_GDOD signal, i presant. s signaling that the output power | not good.
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STATUS_WOUT {7AR)
Definition: The STATUS_VOUT cormmand returns one data byie with the status of the output voltage.

Paged or Global: Paged
Data Length in Byies: 1
Data Farmat: Bit Field
Type: Read Only
Protectable: Mo
Defuit Value- Doh
Umits: N/A
COMMAND STATUE_WOUT [TAR)
Format Bit Fleld
Bit Posiison T B: <] 4 3 2 1 o
Bopess R "R R R R R R R
Funciion See Following Table
Defzuk Valuse a o o Q O a O o
BIT SUMBER STATUS BIT NAME MEANINTG
T WOUT_O%_FARULT Indicaties @n curput oversoRage fauk.
E WOUT_OW_WREMING Hot umed
- ] YOUT_U_WERMING Hot umed
4 WOUT_UV_FAULT Indicates an crput undersotage fauk.
30 Mot Used Hot u=ed
STATUS_IDUT {TER)
Definition: The STATUS_BOUT command retums one data byte with the status of the cutput current.
Paged or Global: Paged
Data Length in Byles: 1
Data Format: Bit Field
Type: Read Only
Protectable: No
Defauit Value: O0h
Umits: /A
COMMAND STATUE_|OUT [TER)
Farmiat Bt Flekd
Bit Position T B 5 4 3 2 1 o
Bopess R "R R R R R R R
Funcfion Seo Following Tabke
Defaul Value a o o L] o 1] O o
BIT NUMBER STATES BIT MAME MEANING
T 1OUT_DC_FALLT An outper overcusment Taul has cooumed.
L] Mot Lhsed Mot wused
5 Mot Lbsed Mot usad
4 IDUT_WE_FAULT An outpart undercument fault has ccoured.
31 Mot Lhsed Mot wused
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STATUS_INPUT (TCh)
Defimition: The STATUS_INPUT cormmand retums input voltage and input current status infomnation.

Paged or Globat Global
Data L!rﬂlinﬂjlﬂc 1
Data Format: Bit Feeld
Type: Read-onky
Protectable: Mo
Defauit Value: O0h
Umits: M4
COMMAND STATUS_INPUT {TCh)
Format Bit Fleld
Bit Position T B ] 4 3 2 i o
Bopess R R R R R R R R
Function Seo Following Tahke
Defzuk Value a o o a o a o o
BIT NUMBER STATUS BIT NANE MEARI NG
T WIN_DW_FAULT An input cversoRage Taus has scoumred.
-] WIH_OW_WARNING An Input evervoRoge warning has cooured.
1 WIN_UW WA RNING An input undersoRage waming has cooumed.
4 WIN_UW_FRULT An input undermkage faulk has cccured.
3:0 Not Used Mokt used

STATUS_TEMPERATURE (TR}

Defimition: The STATUS TEMPERATURE command returns one byte of information with 3 summary of any temperature related faults or
WEMINES.

Paged or Global: Paged
Data Length in Bytes: 1
Diata Format: Bit Field
Type: Read-onky
Protectable: No
Defzuit Value D0h
Umits: N,/A
COMMAND STATUE_TEMP {7TDR)
Format Bt Fleld
Bit Position T B ] 4 3 2 1 o
Bopess R R R R R R R R
Function Sen Following Table
Clefaulk Value a o o a o a o o
BT NUMBER STATUS BIT NAME MEANINTD
T OT_FRULT B crerbemiperature fault has cocurred
B OT_WARNING Bn overtemperature waming has cocurmed
5 UT_ WA RING An undertsmperature waming has ooousTed
4 UT_FAULT B undertemperahore fawt hias ccowTed
30 Mot Used Hot umed
LGA80D
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STATUS_CML (TER)
Definition: The STATUS_WORD command retums one byte of information with a summary of any communications. logic and/or
MGy Emars.

Paged or Globak Global
Diata Lergth in Byles: 1
Diata Format: Bit Field
Type: Read Only
Protectable: Mo
Defzuit Value- 00h
Umits: N,/A
COMMEND STATIAS_CML (TEh)
Farmnat Bt Flzid
Bit Posttion T B: ] 4 3 2 i o
Bopeas R " ] R R R R R
Funiciion Soo Following Tabike
Defauk Valus Q o o Q o a o o
BIT NUMBER MERMNINT
7 Invalld or unsupporied PMEusS™ command was retefved
B The PMBus™ command was sent with ivwalid or unsuppoerted data.
] B packet ermor was detected in the PMEas™ command.
4.2 Kot w=sed
" B PMEBus™ command tried to wiite to o read-only or profected command, or 0 commuinicagion fault ofher than the ones listed in
‘this. takbis haxs pooumed.
0 Hot used
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STATUS_MFR_SPECIFIC {80h)

Defimition: The STATLES_MFR_SPECIFM: command refurns ane byte of information providing the status of the device's voltage
mznitoring and cock synchronization faulis.

Paged or Global Global
Data Length in Byles: 1
Data Format- Bit Field
Type: Read Only
Protectable: Mo
Default value- Doh
Umits: M/a
COMMAND STATUS_MFR_SPECIFIC (808}
Format Eit Fiald
Est FosRion T & L3 4 kS 2 1 o
ALCens R A 5 R A 5 R A
Function See Following Table
Detoult Value o 0 0 0 o 0 0 o
BIT FIELD NAME MEANING
T Not Used Mot used
& DDC Waming &n eror was detected on the DOGC bus.

VMON UY Warning

The valtages on the YMON pin has droppsd 10% balow Bhe keved sot by MFR_VMON_UV_FAULT.

VMON 0% Warning

The voltags on the YMON pin has risen 10% above the level set by MFR_WMON_OV_FALLT.

External Switching Period Faul

Loss of axtemal check synchrondzation has scourred.

2 Not Usad Mot used
1 WINION UV Farums The voltage on the VMON pin has dropped below the level set Dy MPS_VNION_UV_FAULT.
a WMON OV FauR Th voltages on the YMON pin has risen above the level et Dy MFR_VMON_0W_FAULT.

READ_VIN (E8h)
Definition: Returms the input voltags reading.
Paged or Globak Global
Data Length in Bytes: 2
Data Format: Linear-11
Type: Read Only
Protectable: Mo
Default Value- N2

Units: ¥

Equation: READ_VIN = ¥=2%
Range: /&

Fomnat

ER Foaition 15 i1 13

iz 11 io g a8 T B B 4 3

K1
=
(=]

Brooss R R "

" R R " R R R " R R R " R

Furecton

Signed Expanens, N Signed Mantissa, ¥

Default Value N | HA | S B | /B | N NA | N | MR | N | NA | HA | /B | N/& | HA | HA | /B
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READ_IIN {89h)
Definition: Retumns the input current reading.

Paged or Globak Global
Diata Lergth in Byles: 2
Diata Format: Linear-11
Type: Read Only
Protectable: Mo
Default value- N/a
Units: &
Equation: READ_JIN = ¥x=2N
Range: N/A
COMMAND READ_JIN [858)
Format Linesar-44
8it Position | 45 14 13 132 11 10 g E 5 4 a 2 1 o
Boress R R 5 R R R R 5 R R R A R R
Function Signed Exponent, N Signed Mantkasa, v

Defzuk Value| MR | 7B | MR | M/A | H7A

M | MR | R | WA | M/A | /A | A | M | MR | R | WA

READ_VOUT (8Bh)

Definition: Returns the cutpat voltage reading.
Paged or Global: Paged

Data Length in Bytes: 2

Diata Farmat: Linear-16 Unsigned

Type: Read Only

Protectable: No

Default Value- N/A

Equation: READ_WOUT = READ_WOUT = 213
Units: ¥

Artesyn Embedded Technologies

COMMAND READ_VDUT (EBR)
Fomnat Linsar-16 Unaigned
ER Poaition a5 14 13 iz 11 o g a T B B 4 3 2 1 a
Brcemss R R " " R R " " R R A R R R " R
Dafault Vabue N/& S WA | NJA | NYA HA SR | MR | NSA HA WA | MR | WSA S WA | ONSA
LGA80D




READ_IOUT {8Ch)
Definition: Returms the catput cument reading.

Paged or Global Paged
Diata Length in Bytes: 2
Diata Format: Linear-11
Type: Read Only
Protectable: Mo
Diefault Value N4
Units: &
Equation: READ_JOUT = ¥=2N
Range: M/&
COMMAND READ_JOUT [BLh)
Fomniat Linesgr-11
ER Poaltion L] 14 13 1z 11 10 5 8 T B L3 4 3 2 1 i
Brcess R R A A R R & & A R 7 R R R A R
Funciiomn Signed Expomnent, Sigreed Miartissa, Y
Detault Value | W& | M/A | MR | MR | Ws | WA | M | TR | W/l | WA | M/A | MR | HSR | A | MR | TR

READ TEMPERATURE_1 (BDh)
Definition: Returms the temperature reading inemal to the device.
Paged or Global clobal

Data Length in Bytes: 2

Diata Format: Linear-11

Type: Read Only

Protectable: Mo

Defzult value- N/

Units: =

Equation: FEAD_TEMPERATURE_1 = ¥=2M
Range: W/&

COMMAND READ TEMIFERATURE 1 {BD6h)

Fomat Liresar- 11

BR Poaition EL 4 1z 12 1 kL] g - 7 E B 4 3 2 1 a

Brcess R R R R R R R R R R " R R R R R

Funciiomn Signed Expomnent, Sigreed Miartissa, Y

Default Value LR | MR | N | L B | /& W& | B | LR | LR | LR | MR | [LECS | H/& | HA | HB | LB
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READ_TEMPERATURE_2 (SEh)

Definition: Returns the temperature reading from the extemal temperature device connected 10 XTEMP.

Paged or Globat Paged

Data Length in Bytes: 2

Data Format: Linear-11

Type: Read Only

Protectable: No

Default Value: N/A

Units: *C

Equation: READ_TEMPERATURE_2 = Yx2M
Range: N/A

COMMAND READ_TEMPERATURE 2 (8EN)
Format Uneardl

B Position 13 u 13 12 1 10 9 H 7 3 L] 4 3 2 8 o
Accens - - - R - R R - - - - - R B - -
Function Signed Exponere, N Signed Mantissa, Y

Dofautt Valoe | N/A | N/A [ N/A [ N/A | N/A

wA|wA|u./A|wA|wA|m|m|wA|m|m|N/A

READ_TEMPERATURE_3 (8Fh)

Definition: Returns the temperature reading from the VIMON/TMON pin when the device is configured to read temperature on the
VIMON/TMON pin by setting bit 12 in the USER_GLOBAL_CONFIG command to L. The voltage on the VIMON/TMON pin is converted to *C
by the equation TEMPERTATURE 3 = (VMON voltage - 0.6V)/0.008. See MFR_VMON commands starting on page 85 (FSh, Féh, Fsh,
FoH) for fault limits when reading temperature on the VMON/TMON pin.

Paged or Globat Giobal
Data Length in Bytes: 2

Data Format: Linear-11

Type: Read Only

Protectable: No

Default value: N/A

Units: *C

Equation: READ_TEMPERATURE_3 = Yx2N
Range: N/A

COMMAND READ_TEMPERATURE_ 3 (8Fh)
Format Unear 11

BePosmen | 25 | 24 | a3 | 22 | 10 [0 | 9o | s | 7 |6 | s ]| & | 3
Accem R [r[r]r]r]r]e]r][r]r]r|[r]r][r]r]|nr
Functon Signed Exponent, N Siged Mantesa, ¥

Detautrvaroe | wa | wa [ wa [ wa | wa | wa [ wa [ wa | wa [ wa | wa ] wa | wa | wa | wa | wa
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READ_DUTY_CYCLE (94h)
Definition: Repors the actual duty cycle of the comverter during the enable state.

Paged or Global: Paged
Data Length in Byles: 2
Data Farmat: Linear-11
Type: Read Only
Protectable: Mo
Default value N/A
Units: %
Equation: READ_DUTY_CYELE =Y 2N
Range: 0 to 100
COMMAND READ_DUTY_CYCLE (94h)
Fomnat Liresar-11
ER Poattion 15 14 13 1z 11 10 S 8 7 E 5 4 | z i a
Brcess R R 5 5 R R 5 5 R R 5 R R R 5 R
Furc o Signed Exponent, N Signeed Mandtissa, Y
Default Value | NyA | A | My | MR | N | WA | My | MR | WA | WA | A | MR | WA | A | My | MR

READ_FREQUENCY {95N)
Definition: Reports the sctual switching frequency of the converter during the enable state.

Paged or Globat Global
Data Length in Bytes: 2
Data Format: Linear-11
Type: Fead Only
Default value N/A
E]Hhtﬁ‘EﬂD_FHEQLEt#:T:E"
Range: N/&
COMMAND READ_FREGUENCY (B8H)
Fomnat L ireesar 14
ER Fosition a5 | 24 | 23 | 22 | 11 | w g 8 7 B 5 4 3 2 1 0
Arcess A R R R A R R R A R R A A R R A
Function Signed Exponent, N Signed Mantissa, ¥
Default Valus | W& | . | A | A | T | A | A | WA | WA | . | A | WA | . | A | A
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PMBUS_REVISION (98h)
Definition: The PMBLS_REVISION command returns the revision of the PBus Specification to which the device is compliant
Data Length in Bytes: 1

Data Farmat: Bit Fheld

Type: Read Only
Protectable: N,/a
Defzult value: 22h (Part 1 Revision 1.2, Part 2 Revision 1.2)
Units: B,/
COMMAND PMIBLIS_REVISIN [38H)
Format Bit Fleld
Bit Posttion T B ] 4 3 2 1 o
Boress R R R R R R R R
Function See Following Table
Defauk Valus a O 1 a O a 1 o
BITS T4 PART 1 REWVISION BITS 30 FART I REMISION
nealel 1.0 maleal 1.0
oooL i1 (IR 11
DOAD 1.2 04D 1.2
MFR_ID {99h)

Definition: MFFR_ID sets a user defined identification string not to excesd 32 bytes. The sum total of charscters in MFR_ID,
MFR_MODEL, MFR_REVISION, MFR_LOCATION, MFR_DATE. MFR_SERIAL and USER_DAETA_00 plus one byie per command cannot
exzeed 128byies. This limitation includes multiple wiites of this command before 3 STORE command. To clear multiple writes, parform
a RESTORE, write this command then perform a STORE RESTORE.

Paged or Globat Global

Diata Length in Bytes: User defined

Data Farmat: ASCH, E30,/1EC 8858-1

Type: Block B/W

Protectable- Tes

Default Value: Null

Units: M,/&

MFR_MODEL {9Ah)

Definition: MFE_MODEL sets 2 user defined medel string not to exceed 32 byles. The sum total of characters in MFR_ID. MFR_MODEL,
MFR_REVISION, MFR_LOCATION, MFR_DATE. MPFR_SERIAL and USER_DATA_00 plus one byte per command cannot exceed 138kt
This limitation incledes multiple writes of this command before 3 STORE command. To clear multiple writes, perform a RESTORE. write
this command then perform a STORE,RESTORE

Paged or Globat: Global
Data Length in Bytes: User defined
Data Format: A, E50,1EC 8859-1
Type: Block R/'W

Protectable: Tes

Defzuit value: Null

Units: N/
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MFR_REVISION (9Bh)

Definition: MFR_REVISION sets a user defined revision siring not o excesd 32 bytes. The sum total of characters in MFR_ID,
MFR_MODEL, MFR_REVISION, MFR_LOCATION, MFR_DATE, MFR_SERIAL and USER_D&TA_00 plus one byvie per command cannot
exceed 1 28byies. This limitation includes multiple wiites of this command before 3 STORE command. To clear multiple writes, perform
a RESTORE, write this command then perform a STORERESTORE.

Paged or Global: Global

Data Length in Bytes: User defined
Data Format: ASCI. 150/1EC 88581
Type: Block /W

Protectable: ves

Default value- Null

Units: 1//A

MFR_LOCATION [9Ch)
Definition: MFR_LOCATION sets & user defined locstion identifier string not to exceed 32 yies. The sum total of characters in MFR_ID,
MFR_MODEL MFR_FEVISION, MFR_LOCATION, MFR_DATE. MFR_SERIAL and USER_DETA_00 plus one yie per command cannot
exceed 128byies. This limitation includes multiple wiites of this command before 3 STORE command. To clear multiple writes, perform
a RESTORE, write this command then perform a STORERESTORE.

Paged or Globat Glabal

Data Length in Byies: User defined

Data Format: ASC]. 150,/1EC 88581

Type: Block RYW

Protectable: ves

Defzult value: Null

Units: M/A

MFR_DATE (9Dh)
Definition: MFR_DATE sets 3 user defined date string not 1o exceed 32 bytes. The sum total of characters in MFR_ID, MFR_MIODEL
MFR_REVISION, MFR_LOCATION, MFR_DETE. MFR_SERIAL and WSER_DATA_00 plus one byvte per command cannot excesd

This limitaticn inchades multiphe writes of this command before a STORE command. To clear multiple wiites, perform a RESTORE. write
this command then perform a STORE/RESTORE

Paged or Global Global

Data Lergth in Bytes: Usar defined

Diata Fanmat: ASCIL S0, 1EC 88581

Type: Block BYW

Protectable: ves

Defzult values Null

Units: M4

MFR_SERIAL (9Eh)
Definition: MFR_SERIAL sets a user defined serialized identifier string not to exceed 32 byles. The sum total of characters in MFR_ID,
MFA_MODEL, MFR_REVISION, MFR_LOCATION, MFR_DSTE, MFR_SERIAL and USER_D&TA_00 plus one byvie per command cannot

emceed 1 28bytes. This limitation includes multiple wites of this command before a STORE command. To clear multiple writes, perform
3 RESTORE, write this command then perform a STORERESTORE.

Paged or Global: Global

Data Length in Bytes: User defined
Data Format: ASCI. 150/1EC 88581
Type: Block /W

Protectable: ves

Defzuit Value- Mull

Units: /A
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IC_DEVICE_ID (ADD)

Definition: Reports device identification information.
Data Length in Bytes: 4

Data Format: CUS

Type: Block Read

Protectable: No

Default value: .

Units: N/A

COMMAND IC_DEVICE_ID (ADN)

Format Block Read

Byte Postion 3 2 i 4

Function MFR code 1D Migh Byte 1D Low Byte Resenvec

Defautt Value 4on Al 24N oon

IC_DEVICE_REV (AER)

Definition: Reports device revision information.
Data Length in Bytes: 4

Data Format: CUS

Type: Block Read

Protectable: No

Default Value: 01000000h (initial release)
Units: N/A

COMMAND IC_DEVICE_REV (AEh)

Format Block Read

Byte Postion 3 2 i <}

Function Firmware Major Firmware Minor Factory Configuration Reserves

Defautt Vaue on oon oon oon

USER_DATA_00 (BOR)

Definition: USER_DATA_0O sets a user defined data string not to exceed 32 bytes. The sum total of characters in MFR_ID, MFR_MODEL.
MFR_REVISION. MFR_LOCATION. MFR_DATE. MFR_SERIAL and USER_DATA_00 plus one byte per command cannot exceed 128bytes
This limitation includes multiple writes of this command before a STORE command. To clear multiple writes, perform a RESTORE, write
this command then perform 3 STORE/RESTORE

Paged or Globat Global

Data Length in Bytes: User defined

Data Format: ASCIL ISO/IEC 88561

Type: Block R/'W

Protectable: Yes

Default Value- Null

Units: N/A
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MIN_VOUT_REG (CER)
Definrtion: Sets the minimum oufput voltage in millivalts (mv) that the devies will attempt to regulate to duning start-up and shubdown
ramps.

Paged or Global Paged

Diata Length in Byles: 2

Diata Farmat: Linear-11

Type: BW

Protectable: ves

Defzult Value- 00000 [0mv)

Units: &

Equation: MIN_WOUT_REG = x 2M

COMMAND MIN_YOUT_REG {CER)
Fonmat Lbnizsar-11

8it Posttion 15 13 13 12 11 10 -] B T -] B 4 3 z i a
Acceas AW | RAW | R | RYW | RAW | RW | RO AW | RAW | R | BRW | RAW | RW | RO W | RO
Funciion Signed Exponent, M Signed Maniissa, Y

Defauk Valus 1 | 1 | 1 | 1 | o Q | i | o | a | 1 | O | 1 | 1 | o | o | a

ISENSE_CONFIG (D0h)
Definition: Configures current sense circuitry.

Paged or Global Paged

Data Length in Bytes: 2

Diata Format: Bit Field

Type: R,/w word

Protectable: Yes

Defzult Value: 620Eh (384ns blanking, 3PS sensing, high range)
Units: N,/A

Range: N/A

COMMAND ISENSE_CONFHG {D0¥)

Formnat BR Fleld

Bit Posithon 15 i1 i3 iz 11 b= 1) -] B T & B 4 3 2 1 a

Acpess W | RW | RW | BW |RAW | RW | RW | BW | RYW | RW | W | BAW | R | W | BYW | AW

Function Soo Following Tabds

Defauk Value ::|1|1|::|::|-:||1|n|-:||n:-|n|n|1|1|1.|-:|

Artesyn Embedded Technologies LGABOD



BT AELD NAME WALUE SETTING DESCRIPTION
L E e ) a
0oo0l 32
0ooL0 &4
0ooLl SE.
00100 128
00104 150
00110 i3z
00113 224
04000 258
04004 258
04010 220
04014 52
04100 =84
16:1q | Clorrent s:ﬁ Slanking (5390 418 Sets the blanking ime current sense blanking ime in increments of 32ns
041110 48
01113 480
10000 <
100l [
10040 BTE
10011 E08
103040 &40
ioi04d BT2
10310 TO4
103113 T3E
13000 758
11003 B00
13040 g3z
e le] 1
oo 3
s f Safn the numiber of consecutive overcument (OC) or undercurrent (U} evenis
108 | curn Sene Fou Count—— ; ararrgte, 5 1 siected, an O o U aveet ttt secur or  oonemuies
T T swttching oyches. resultng ina defay of at least & switching perods.
110 13
113 18
T4 Mot Used 0000 Mot Used Mot used
o Mot Usad
a1 DM (Do Slope)
3:2 Current Sensae Cotr Sedectian of current senaing method (575 IMON)
10 DCR (Up Slopa)
13 EP5
o Lo Range
a1 Medium Range
1:0 Current Sense Range ™ i Low range +25mV, medium mange +38my, high mnge +50my
13 Mot Usad
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USER_CONFIG (D1h)

Definition: Configures several user-level features. This command should be saved immediately after being written o the desired user or
defzult store. This is recommended when written 25 an indvidual command or as part of a senes of commands in a configuration file

or SCripiL
Paged or Globat Paged
Diata Lergth in Bytes: 2
Data Format: Bit Field
Type: RW
Protectable: ves
Defzult Value- Set by CFG pinstrap setting
Units: M/A
COMMARND USER_CONFIE {D1k)
Formnat ER Fleld
Bit Presiimom 15 14 i3 13 11 b L] e B T -] B 4 3 2 i a
AoCeas W | ARAW | RW | BRW | AW | AW | RO W | BW | RW | BRW | AW | W | RO W | W
Function Soe Following Talds
Defzul Walue CF3 Fanestrap Seizing
aiT FIELD NAME WALLUE SETTING DESCRIFTION
1814 | Mimiimnuemn Doty Cypole | CeD00 O=34d Sadw the mindmiunn duby-cpcle fo 200VALIES1]78512 . Must be snabled with BRE T
b [ Mot Used i Mot Used Mot wed
28 Mot Used oo Not Used Mot wed
0 Disaibie
7 | Minimum Duty ycle Control for minimum duty cycle
Control i Enatis
-1 Mot Used o Not Used Mot wed
0 VEETO 0 = Uses ondy WSETD to set the pin-stmpped output voRage
5 WEET Sedect
i VEET1 1 = Uses ondy WSETL to set the pinstrapped output voRage
4 Not Used o Mot Used Mot used
. | disabie s o Low when disabled | oyme i low {off) when device bs disabled {bit 3 set to 0), or high jon) when devics
1 High when disabled Is disabled [bit 3 st fo 1)
. Poewnr-good 0 Dpen Drain 0= PG s openi-dradn owsput
Configuration 1 Push-Pul 1 = PG s push-pull cutput
O Disaibie
1 XTEMP Ermalbile Emaitibe eotemial iemperature ssnsor
i Enadbile
O Dl
a XTEMPF Fault Select Sadeots exbemal temiperatune sensor to debsmiing fTemssratune fauis
i Enadhile
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IIN_CAL_GAIN (D2h)
Definition: Sets the effective impedance across the current sense circult for use in calculating inpat current at +25°c.,
Paged or Globat Global

Data Length in Bytes: 2

Diata Formalt: Linéar-11

Type: B/W

Protectable: ves

Default Value- ©:200h (2md)

IUinits: ma

Equation: IN_CAL_GAIN = =24

COMMAND iiW_CAL_GAIN (D)

Format Lineari1

BePosiion | 45 | 28 | 13 | 12 | 21 | 20 9 8 7 . 5 4 3 2 1 o
Accos Rw | rRw | Rw |rw |rw |Rw | Rw | Rw | rew | Rew | R | Rwe | Rewe | Rw | Rew | W
Function Signed Exponent, N Signed Manbssa, ¥

Defauit Vaiue 1|1]u|u|n a].1.|n|u|~:r|u|o|¢|u|a|a

DC_CONFIG (D3M0)

Definition: Configures DO addressing and cument sharing for up to 8 phases. To operate as a 2-phase controller, set both phases to the
same rail 1D, set phases in rail 1o 2. then set each phase 1D sequentially 5 0 and L To operale as a 4-phase controller, set all phases
the same rail 1D, set phases in rail 1o 4, then set each phase 1D altemately, for example, the first Lcasop will be set 1o 0 and 2. the
second |casop Will be setto 1 and 3. The teazon will automatically equally offset the phases in the rad. Phase spreading is done
automatically as part of the DD_CONFIG command. When using CFG pin-strap settings, the DDC_CONFAIG command is set

mm@MMMWWﬂWMMaa 2phase controlier.
Paged or Globalk Paged

Data Length in Bytes: 2
Data Format: Bit Field
Type: R/W
Protectable: ves
Default Value: PMBus™ address pinstrap dependent.
Uinits: N/A
COMMAND DOC_CONFIG (D3n)
Fofrnat BE Field
Br Posinon 13 14 i3 i2 11 0 L L] T & -3 4 3 -4 i o
Kecess Rw|rw | rw |rw |[Rw| W | Rw | Rew | RW | R | Rew | Rew | R | W | W | RW
Functon See Following Tabie
Cetauk Value nlulnlwﬂmumamlﬂlnlulnlululnln
BT FIELD MAME WALUE SETTING DESCRIPTION
1513 Phase ID 0T 0 |Setsthe output's phase possion within the rad
128 Rail 1D Ota 31d 0 |identifics the device a3 part of a cumeet sharing rad (Shared cutput)
73 Mot Used 00 00 [Nt usea
20 Phases In Rail o7 0 |mhmwummm“muau
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POWER_GOOD_DELAY (D4h)

Definition: Sets the delay applied between the output exceeding the PG threshold (POWER_GOOD_ON) and asserting the PG pin. The
delay time can range from Oms up to S00ms, in steps of 125ns. A 1ms minimum configured value & recommended to apply proper
debounce o this signal.

Paged or Globak Paged

Daita Length in Bytes: 2

Data Format: Linear-11

Type: R/'W

Protectable ves
Default value- BA00h. 1ms

Units: ms

Equation: POWER_GO0D_DELAY = Yx=2M
Range: 0 10 S00mMs

COMMAND POWER_GOOD_DELAY (D4%)
Format Linsar11

BrPostion | 25 | 24 | 43 | 22 | 22 | 20 | ® | & | 7 | & 5 | ¢« | 3 | 2 1 | o
Access RW |RW |RW | R'W | R'W |R'W | W | R'W | R'W | R'W | B'W | A'W | R/'W | R'W | R'W | YW
Functon Signed Exponent, N Signed Mantissa, ¥

petatvave | 1 [ o | 2 | s | 2] o | s | o oo |o|o]oe]o]|[o]o

MULTI_PHASE_RAMP_GAIN (D5h)

Definition: MULTI_PHASE_RAMP_GAIN command value indirectly determines the output voltage rise time during the tum-on ramp.
Typical gain values range from 1 to 10. Lower gain values produce longer ramp tames.

MULTI_PHASE_RAMP_GAIN mode is automatically selected when the ZLSSB02 B to operate in a &-phase current shanng
group. When in MULTI_PHASE_RAMP_GAIN mode, the turm-on ramp up is done with the high bandwidth ASCR control crcuitry disabled.
resulting in a lower loop bandwidth during start-up ramps. Once POWER_GOOD has been asserted, ASCR circuitry s enabled and the
Leason  Operates nomally. When MULTI_PHASE_RAMP_GAIN mode is enabled, soft-off ramps are not allowed (TOFF_FALL is

[ when the \carop is commanded to shutdown, the PWMHO/ 1 cutput is tristated, turning both the high-side and low-side
MOSFETs off, and the PWMLO/1 pin s pulled low [DMOS disabled). Large load current transitions during multphase ramp-ups will
cause output voltage discontinuities.

When the phase count is 2 i.e_ when the LcagoD is operating standalone, ASCR & enabled at all times and all commands associated
with tum-on and tum-off (TON_RISE, TOFF_FALL Soft-0ff) operate normally.

Rise time can be cakculated using Equation 7-

RiseTime = VOUT_COMMAND /{ 14 « INDUt VOItage » FREQUENCY _SWITCH (IN MHZ) » MULTI_PHASE_RAMF_GAIN} (EQ.T)
Paged or Globak Global
Data Length in Bytes: 1
Data Format: Cusiom
Type: R/W
Protectable- ves
Defzult value- 03h
Units: N/A&
COMMAND MULTI_PHASE_RAMP_QAIN (DER)
Format 1 Byte Binary
B Posibon T [ 5 4 3 2 1 (1]
Arceas B B R R W R W RW
Detauk Value 0 0 0 0 ] 0 1 1
BT FIELD MAME VALLE DESCRIPTION
T0 G 00-FF SLartup ramp 2ain
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INDUCTOR (DER)
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Definition: Informes the devica of the drcuit’s inducton value. This s used in adaptive Agonthm calculstions relating to the inductar

ripple current

Paged or Global Paged

Data Length in Bytes: 2

Diata Format: Linear-11

Type: B/

Protectable: ves

Default Value- B135h [0.3pH)
Units: pH

Equation: INDUCTOR = ¥x2"

Range: 0 1o 100pH
COMMAND INDUCTOR (D)
Format Linear11
8it Position 15 [ 24 | 13 | 22 | 11 | 20 B B T & 5 4 3 2 i
hooess aw | rw | rw|aw |rw|rw |[rw |ew|rw|ew | ew|rw | Rw | Rw | w
Function Signed Exponent. N Signed Mantissa, Y
Detauk Value HEEEE R o [ o [ 2+ [ o] o] s ] s] o] o] 1]
SHNAPSHOT_FAULT_MASK (DTh)
Defimition: Prevents faults from causing a SMAPSHOT event (and store) from cccurming.
Data Length in Bytes: 2
Data Farmat: BIT
Type: B/ W
Protectable: ves
Defzult Value- 0000h
Units: M
Range: MA
COMMAND ENAPSHOT_FAULT_MASK [DTh)
Format git Field
git Position 15 [ 28 | 13 [ 2z | 21 | 20 B T z
Bootss = = = = A R A A R
Function Spp Followeng Table
Default Yalue e [ o oo oo f[o]a|le]ef[e]e|le]eo]eac|oew
BIT NUMBER STATUS BIT HAME MEANING
1514 Mot Used Hot used
13 roup Ignore Fault Spreading foutts
12 Fhase |gnore Gther Phase faults
11 CFU Ignore CPU faults
10 ARG Ignore CRC Memory faults
g Mot Used Mot umed
B Mot Used Hot used
7 IOUT_UEC_FAULT Ignore culput undencurrent faukts
B I0UT_OC_FAULT Ignone carput cvsroument faults
5 WIN_UV_FAULT Ignore inpas undervoltage faults
4 WIN_OW_FAULT Ignore g undervoltage faults
3 UT_FAILT |gnore wnder bemniperature tauks
z OT_FAULT |gnore overtemperature taults
i WOUT_UV_FALLT Ignore culput undervoltage fauks
o WOUT_OW_FAULT Ignore catput cvervokage fauss
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OVUY_COMFIG (D8h)
Definition: Configures the output voltage OV and UV fault detection feature
Paged or Globak: Paged
Dizta Length in Byies: 1
Data Format: Bit Field

Type: BSW
Protectable: Yes.
Defzult Value: 00h
Umits: M,
CoOMMAND ONUY_COMNFIG (D8h)
Formnat Bit Fleld
Bit Posiion T E ] 4 2 2 1 ]
Brpess R/ AW R AW RN R AW R
Function Seo Following Tabike
Defaulk Value a 0 o a 0 1] O ]
BITS PURPOSE WALUE DESCRIFTION
Controds how an OY faulk responss shutdown sets the outpar 0 B OV foult does not enabée lowside power device
T
i 1 A OF foult enaties the low-side poeer device
B4 | Mot Used o Hot umed
Cheft e by . five it o fresd ®
20 u:cl::a.r' ;::: ::_ :a::mn“' " T Weialions requ ° K H+1 conssouhes OW or UV viclaBors infiabe a tauk resporss

XTEMP_SCALE (D9h)

Definition: Sets a scalar value that is wsed for calibrating the external temperature. The constant i applied in the equation below to
produce the read value of XTEMP via the PMBus™ command READ_TEMPERSTURE_2

Paged or Global Paged

Data Length in Byles: 2

Data Format: Linear-11

Type: RW

Protectable: Yes

Defauit Value- B200h [1.0)

Units: 1,/ * ¢

EQUation: READ TEMFERATURE_Z =| Extemai Temperatus ToENE SoAE | XTEMP_OFFEET

Range: 0.1 to 10 :

COMMAND XTEM®_SCALE (DSh)
Fomnat Linesar-11

Bit Position 5 | 14 | 13 | 22 | 11 | 10 8 8 T B 5 4 z 1 a
Arcess Rw | RO | BOW | Rew | BROW | ROW | BW | ROW | ROW | Rew | BOW | Rew RW | Bw | RW
Fureciion Signied Exponent, W Signed Mantissa, Y

Detaut Value 1|-:-|1.|1|1 -:-|1.|:||-:-|-:-|n|c||-:-|n|n|c|
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XTEMP_OFFSET {DAR)
Definition: Sets an offset value that s used for calibrating the external temperature. The constant is applied in the equation below to
produce the read value of XTEMP via the PMBas™ command READ_TEMPERATURE_2.

Paged or Global: Paged

Data Lergth in Bytes: 2

Data Format: Linear11

Type: Bw

Protectable: ves

Defzult Value- 0000 (0]

Units: =

Equation: w_-wnmm-ﬁ-u«w-ﬁr KTEMF_OFFET

Range: -100°C o +100°C

COMMAND ATEMP_OFFSET (DAk)
Fomnat Liresar-11

BR Pasition 15 | 14 | 13 | 22 | 10 | wo | @ 8 7 B 5 4 2 2 1 0
Acoess rew | mew | mew | Aew | mew | Rew [ mew | Rew | mew | mew | mew | Rew | Rew | Rew | mew | Rew
Furiction Signed Exponent, N Sgned Martissa, ¥

Difaut Vaiue |:||-:|||:|-:||-:| n:-||:|n:||-:-|-:-||:|-:l|-:-||:||:|-:l
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MFR_SMEBALERT _MASK (DEh)

Diefinition: The MFR_SMEALERT_MASK command is used to prevent faults from sctivating the SALRT pin. The bits in each byte
comespond to 3 specific fault type as defined in the STATUS command.

Diata Length in Byies: 7
Diata Format: Bit Fisld
Type: B
Protectable: Yes
Defzuit Value- 00 00 00 00 00 00 DOh (Mo faults masked)
Units: M,/4
COWINMIAND MFR_SMBALT_MASHK {DBh}
Format Elit Fleld
Booeas Ry oW R AW Siy Ry S R
Function Soo Tfollowing tabds
ait Fosition 55 54 53 52 51 50 45 48
Defau Value Byte & 1] 0 o a o Q O o
Bit Fositssn &7 L8 45 44 43 42 41 40
Diefaul® Value Byte B a 0 o a 0 a O e]
Bit Fositssn 3 38 ar 26 a5 = 33 32
Dol Value Byte 4 1] 0 o a o Q O o
Bit Positon 21 30 5] z8 T 6 25 4
Dol Value Bytn 3 a 0 o a 0 a O e]
Bit Fositssn z3 22 21 20 19 i3 iy 15
Diefaai® Value Bytn 7 a 0 o a 0 a O e]
Bit Positon 15 14 13 iz 11 10 g -]
Dt Value Byt L a 0 x] a 0 a o o
it Positien T E ] 4 3 2 i o
Diefaai® Value Bytn O a 0 o a 0 a O e]
BYTE STATUS BYTE NANE MEANING
-] STATUS_MIFR_SPECIFIC Miask mianufacturer specific fouls as dentfied in the: STATUS_MFR_SPECIFIC byte.
5 ETATUES_OTHER Mot s
4 STATUS_CML W ask commiunications, memory of koghs specfic fauls oo sdendified in the STATUS CWIL
Dyt
3 STATUS_TEMPERATURE Mizsk temnperohere spcific foults o ldentified in the STATUS_TEMPERATURE byto
z STATUS_INFUT Mgk Input speciic foults as dentfied in the STATUS_|MPUT yvte
i STATUS_|QUT Mask output current specfic fauks & identfed bn the STATAS_|OUT byte
o STATUS_WOUT Mlask cutput voRage specc faults as identtfied in the STATUS_WOUT Dyte
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TEMPCO_CONFIG (DCh)

Definition: Configures the cormection factor and tempersture measurement source when performing temperature coefficient comection
for current sense. TEMPCO_CONAG values are applied as negative cormestion to a positive temperature coefficient. TEMPGD_CONFIG
should be set io 3800ppm (27h) when using inductor DCR current sensing in arder to compersate for the variation in inducor
resistance due to the temperature coefficient of copper. When using the |1SL8822% Smart Power Stage. TEMPCO_CONPIG should be set
io Oppm | 00h) since the IMON signal from the ERLER22Y is imemally compensated for temperature.
Paged or Global: Paged
Data Length in Bytes: 1
Data Format: Bit Field
Type: RW
Protectable: ves
Default Value- 00h (Oppmy’ *C, copper)
Equation: To determine the hex value of the Tempeo Correction factor (TC) for cument scale of 3 power siage cument sensing, first
determine the temperature coeffizient of resistance for the sensing element. a. This is found with Equation &

- R _R k
R T 1) e
Wihere:
R = Sensing element resistance 3t temperature T
Rger = Sensing element resistance at reference temperature Tgep
o = Temperature coefficient of resistance for the sensing elerment maternal
T = Temperature measured by lemperature sensor, in degrees Celsius
Tres = Peference temperature that o is specified at for the sensing element matenal
After o is determined, convert the valwe in units of L00ppm,’ = ¢. This value is then corverted to a hex value with Equation 9

auxll®

- 09
o o0 EQ

Range: 0 o 12700ppm; "«

COMMAND TEMPCO_CONFHE {DTR)
Farmat Eiit Fleld
Bt Positon T B ] 4 3 2 1 Qo
Bopeas R 2w R BSW W R AW RW
Function Seo Following Tabike
Defauk Value L1} 0 x] L1} 0 a 0 o
BITS PURPOSE WALUE DESCRIPTION

o Selecs the Imternal temperatune sensor

T |Selects the temp semor source for tempos conmection 4 [9etects the KTEMP pin for temperature measurements (ZN3904 kunctin)
Hote that XTEMP st bz enabded in USER_GOMFIG, bit 4.
& Safs thie tempe cormection n units of 100ppmy "G for o R5EN [DCR) = 10UT_GAL _GAIN & [1+TE x (T-Z510
1UT_CAL_G&aIN Wheone REEN = resistanoe of sense slement
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PINSTRAP_READ _STATUS (DDh)

Definition: Reads back T bytes of B bit values that represent the pinstrap settings of each of the device’s pinstrap pirs. This value
cormesponds i 3 resision valwe, a high, a low or an open condition. The pin decode values correspond to pinstrap settings acconding to
Table &

TABLE B,
B () DECODE R (i) DECODE
10 o0 LTE] 11
11 01 4.2 12
121 02 B9 13
133 03 £8.1 14
14.7 04 75 15
16.2 o8 E2n 15
178 08 0.5 a7
196 a7 100 11
218 el 110 13
237 (el 121 18
264 o, 133 1R
28.7 0B 147 1c
318 oc 152 0
3= oo i78 iE
38.3 OF Lo F1
429 aF OPEN F2
46.4 10 HIGH F3
Unii agurad F4
Paged or Global Global
Data Length in Bytes: 7
Data Farmat: Bit Field
Type: Read Only
Protectable: ves
Defzult Value- Pirestrap settings
Units: M,/
COMBAND READ_PINSTRAP [DO&)
Formnat Biit Fieid
Bit Position L] 54 53 L Bl 50 a3 ag
Booess ] ] ] A ] ] A ]
Function ASCRCFD Pin Decode
Detauk Value BSCACFE Finestrap Setting
Formnat Biit Fieid
Bit Position | 47 a5 1] 44 43 a2 41 40 g 38 ar 35 1] 34 | 33 az
Booess A R R ] A R ] A R ] ] A R ] A R
Function CFG Fin Decode SYMC Pin Decods
Detauk Value CF @ Pinstrap Sesting SYNC Pinstrap Sesting
Formnat Biit Fieid
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COMMAND READ_PINSTRAP (DDh) (Continued)

Bit Position 3 30 28 2B 2T ] 28 24 3 22 21 20 18 i8 ir
Bopess R R R R R R R R R R R R R R R
Function UWLO Fin Decode WSETD Pin Decode

Defzuk Valug UVLD Pinestrap Setting WEETD Pinsirap Setting
Format Bit Fleld

Bit Position is 14 13 12 11 1o a 8 T B 5 4 3 2 i
Bopess R R R R R R R R R R R R R R R
Function VEET1 Fin Decods Aesensed

Defzuk Valug WSET1 Finrstrap Setting WA
BITS PURPOSE WALLIE DESCRIPTION
BN:.48 ASCRCFG Pin Decode O=Fan Dpcoadee value of ASCRCEG pinestrap seixing
AT 40 CF3 Fin Decode O=F 4 Do wamibue of CFGE pin-sirap setting
38:32 SYNC Pin Dusscoide O=F 45 Do wamibue of SYMC pln-shrop sa0ing
3134 UNLD Fin Decode O=Fan Digcoede value of VLD pin-sirap setting
23:18 WEETD Pin Deoede O=Fan Do waibue of WSETD pinesirap setting
i5:8 YEETA Pin Deoede O=Fan Do wabue of VSETA pinesirap setting
Ta Mot Used FF Mt ismed
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ASCR_CONFIG (DFh)

Definition: Allows user configuration of ASCR settings. ASCR gain and residual value are automatically set by the icasop based on
input voltage and output voltage. ASCR gain is analogous 1o bandwidth, AS(R residual is analogous to damping. To improve load
ransient response performance, increase ASCR gain. To lower transient response overshoot. increase ASCR residual. Increasing ASCR
gain can result in increased PWM jitter and should be evaluated in the application circuit. Excessive ASCR gain can lead to excessive
output voltage ripple. Increasing ASCR residual to improve transient response damping can result in slower recovery times, but will not
affect the peak output voltage deviation. Typical ASCR gain settings range from 100 to 1000, and AS(R residual settings range from
1010 90.

Paged or Globak Paged
Data Length in Bytes: 4
Data Format: Bt Field and nonsigned binary
Type: R/W
Protectable: Yes
Default Value: ASCRCFG pin-strap setting
Units: N/A
COMMAND ASCR_CONFIG (DFN)
Format B Fiekd/Uncar8 Unalgned
BrPosion | 31 30 29 28 27 2% 2 24 23 2 21 20 19 18 a7 16
Becess |RW | RW | RW | RW|RW|RW|RW|RW|RW|RW|RW|RW| RW|RW|RW| W
Function See Folowing Table
Detauk Value| 0 | 0 | 0 ] 0 | 0 I 0 | 0 I 1 I ASCRCFG Pinstrap Setting (residual)
Format Lincar16 Unsigned
BrPosition | 18 14 13 12 1 10 B 8 7 3 L 3 3 2 1 o
Access | R/W |RW | RW | RW |RW|RW|RW|RW|RW|RW|RW|RW|RW|RW|RW| /W
Function See Folowing Tadle
Detauk Value ASCRCFG Pinstrap Setting (gain)
8Irs PURPOSE VALUE DESCRIPTION
3128 Not Used 00000000 | Not used
b 8 Enable
24 ASCR Enatle - —
2218 ASCR Residu Settng 0-7Fh ASCR residual
150 ASCR Gain Setzing OFFh ASCR gain
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SEQUENCE (EOh)

Definition: identifies the Rail DDC 1D of the prequel and sequel rails when performing multirail sequencing. The device will enable its
output when its EN of 0PERATION enable state, as defined by ON_OFF_CONRIG, i set and the prequel device has issued a power-good
event on the DDC bus a5 a reswit of the prequel’s Powergood (PG) signal going high. The device will disable its output (using the
pregrammed delay values) when the sequel device has issued a power-down event on the DDC bus at the completion of its rmp-down
(its outpat voltage s OV

The data field i a tecbyie value. The most-significant byie contains the S-bit Rail D0 1D of the prequel device. The least-significant
Eryte comtains the Shit Rail DO 1D of the sequel device. The miost significant bit of each byte contains the enable of the preguel or
sequed mode. This command cvernides the comesponding sequence configuration set by the CONFIG pin settings.

Paged or Global: Paged

Diata Lergth in Byles: 2
Data Format: Bit Field
Type: BW
Protectable: ves
Defzult Value- 00h (preguel and sequel disabled)
Units: N;/&
COMMAND SEQUENCE [EOh)
Fomnat Bt Feeid
BR Poaition 15 14 13 12 11 o g 8 T B B 4 3 2 i 1]
Brooss R | RW | AW | RW | RW | W | B°W | AW | RSW | W | YW | VW | RVW | W | BW | AW
Fumction S Following Tabde
Dirtawst Wabue .:||.:.||:|.:||.:||.;.||:|.;||.:.|.:.||:|.:||.:.||:||:|.:|
BIT FIELD: NAME WALUE SETTING DEECRIPTION
a Desable Disabde, no prequel preceding this rail
15 Pradqusd Enabils
1 Enabile Enable, prequel o this rall is defned by bits 128
14:13 Mot Used a Mot Used Mot umed
138 Prequed Fadl DDC 1D =3 DOC i Sot to the DDC B0 of the prequel radl
1] Desable Disabde, nd sequel tollowing this mil
T Sequel Enable
1 Enabili Enable, sequed o this mil b defined by bR £:0
65 Mot Used a Mot Used Hot umed
4:0 Sequeel Rall GDC 1D =3 ] n o] Set to the DDC 1D of the sequel rail
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TRACK_CONFIG (ELh)

Definition: Configures the voltage tracking modes of the device. Single device (channel 0, channel 1 or 2-phase) tracking is supported.
Tracking as part of a 4-, & or 8phase curment sharing group is not supponted. when tracking, the TOFF_DELAY in the tracking device

miust be greater than TOFF_DELAY + TOFF_FALL in the device being tracked. When configured to track, VOUT_COMMAND maust be set o
the desired steady state cutput voltage.

Data Length in Bytes: 1
Data Format: Bit Field
Type: BSW
Protectable: Yes
Default Value- Ooh
Units: N4
COMMEND TRACK_CONFIM (E1h)
Fornat Bit Fleld
Bt Position T g -] 4 3 3 1 o
Bopeas RSN SOW ROW AW O RO BOW RO
Function See Following Table
Defauk Valus Q o o Q o a 0 o
11§ FIELD NAME WALLE BETTING DESCRIFTION
o Drisabhe Tracking is Disabled.
T Woltage Tracking Contro
1 Emathe Tracking |5 Emabled.
&3 Mot Lhgad L] Mot Lsed ot Lsed
0 100% Durtpast Tracks ot 100% rotla of VTR Input.
2 Traicking Raiso Cortrol
1 B Durtpast Tracks ot 50% rato of YTRE npa.
0 Targert Yoltage Dwrtpust Voltage ks Limited Dy Target Voltage.
1 Tracking Upper Limnidt
i VTRE VoRage Duwripar VoRage s Limited by VTRE Volkage.
1] Mint U 0 Not Used Mot used
LGA80D
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DDC_GROUP (E2h)

Definition: Rails (output voltages) are assigned Group numbers in order to share specified behaviors. The DDC_GROUP command
corfigures fault spreading group 1D and enable. broadcast OPERATION group ID and enable. and broadcast VOUT_COMMAND group ID
and enable. Note that DOC Groups are separate and unique from DDC Rail 1Ds (see “DDC_CONAG (D3h)” on page 65). Current

rails need to be in the same DOC Group in order to respond to broadcast VOUT_COMMAND and OPERATION commands. Power fal
event responses (and phases) are automatically spread in Phase 0 and L when the Lcasop s operating in 2-phase current sharing
mode when it is configured using DDC_CONFIG, regardless of its setting in DDC_GROUP.

Paged or Globak Paged
Data Length in Bytes: 34
Data Format: Bit Feld
Type: R/W
Protectable: ves
Default value: Set by CFG pinstrap setting
Units: N/A
COMMAND DDC_GROUP (E2n)
Format Bt Field
Br Position | 31 0 29 28 27 2¢ 2 24 23 2 21 20 19 18 a7 16
Access |RW |RW | RW | RWI|RW|RWI|RW|IRW|RW|RW|RW|RW| RW|RW|RW|RW
Function Not Used EN> VOUT_COMMAND Group 10
Detauk Value Set by CFG Pinstrap Setzing
Format Bt Flold
Bt Position | 18 14 13 12 11 10 E) H 7 € 5 < 3 2 1 0
Access RW |RW | RW |R'W |RW | R'W | R'W | R'W | R'W | R/'W | R'W | R'W | R/W | R/'W | R'W | R/'W
Function Not Usec N> OPERATION Group 10 Not Used EN> Power Fall Group 1D
Defauk Value Set by CFG Pinstrap Setting
aTs PURPOSE VALUE DESCRIPTION
122 Not Used 00  |Notused
- o N 1 |Responds to broadcast VOUT_COMMAND with same Grouwp 10
0  |ignores broadcast VOUT_COMMAND

2016| BROADCAST VOUT_COMMAND group 1D 0314 |Group 1D sent as data for broadcast VOUT_COMMAND cverts
1514 Not Used

8

Not used

1 Responds to broadcast OPERATION with same Group 1D

3 BROADCAST_OPERATION resp
(4] Ignores broadcast OPERATION
28 BROADCAST_OPERATION growp ID 0314 |Group 1D sent as data for broadcast OPERATION events
76 Not Used 00  |Notused
b § Responds to POWNVER_FAIL events with same Group 1D by shutting down immediatoly
-] POWER_FAIL response
[+] Responds to POWER_FAIL cvents with same Group 1D with sequenced shutdown
40 POWER_FAIL growp 10 034¢ |Grouwp 1D sent as data for droadcast POWER_FAN everts
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DEVICE_ID (E4h)
Definition: Returns the 16-tyte (character) device identifier string. The format is: Part number, Major Revision, | period). Minor Revision,
Engineering version letter

Paged or Global: Global
Data Lenghth in Bytes: 15
Data Format: ASCIL 1S0/1EC 8856-1
Type: Block Read
Protectable: Fead Only
Default Value-
Units: N/&
COMMAND DEWCE_ID (Edh)
Fomnat Characters | Bytes)
Characters a5 | 28 [ a3 | 22 | 12 | 20 9 8 7 ] [ 1 a 2 1 o
Brdeas = " =B = 2] L =B B = E = R
Funcbon Part Number M) Fev Min, Rev Engr.
Detsavawe | 2 | v | e |8 ]ofo]| | | | I B N N
o Current Feissn 5 e of Manutsitre

MFR_IOUT_OC_FAULT_RESPONSE (ESh)

Definition: configures the Igyy overcurrent fault response as defined by the table below. The command format is the same as the
PMBus™ standard fault responses except that it sets the overcurrent status bit in STATUS_IOUT. The retry time s the time between
restan atiempts.

Paged or Globak Paged

Data Lengtth in Bytes: 1

Data Format: Bit Feld

Type: R/W

Protectable Yec

Default Value- S0h (immediate shutdown, no retries)

mmmw:m

COMMAND MFR_IOUT_OC_FAULT_RESPONSE (ESh)
Format Bit Field
Bt Position 7 -] -] = 3 2 i o
Bt ot RW R'W W RW BW R'W AW W
Functon See Folowng Tabke
Defauk Value 1 | o o | o | o | o | 0 0
T FIELD MAME WALLE DESCRIPTION
Response Dehanion, for all modes. te [+ 1] Wot wsed
devioe
Mot wsad
» Pufis SALRT low o
746 |+ Sets the related fauk bt in the 0 Disable without delay and refry according to the setting in bits 5.3
sats regsters. Faut bits are only
cleared by the CLLAR_FALLTS 14 Dutpes s disabled whibe the faull is present. Operation resumes and the output I8 enabied

when the Tault B no longer present.

Commimiaind.
000 No retry. The output remains disabled until the fauR B cleared.
001140 | Mot used
53 Reétry Setming Astemipts 1o restan continuously, without checkang If the faulk is s2ill present, untl It is
111 commanded OFF (by the CONTROL pin or OPERATION command or both), bias power B
removed. of another faul CondTion causes the wnit 1o shut down. The time between the
start of each attempt to restart B set by the value in bits [2:0] multiplied by J5ma
Retry delay time = (Value «1)* 35ma. Sets the Sme botwoen retries in 3%ma increments.
20 Retry Delay 00014y [y Cel e femmes .

Range is 35ms to 200ms.
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MFR_IOUT_UC_FAULT_RESPOMNSE (EGh)

Definition: configures the Ly undercurrent fawlt response as defined by the table below. The command farmat is the same as the
PrIBus™ standard fault responses except that it sets the undercurrent status bit in STATUS_WUT. The retry time is the time between

restart atiempis.
Diata Lergth in Byles: 1
Paged or Globak Paged
Data Format: Bit Field
Type: R/ W
Protectable: ves
Defzult value- 50h (Immediate shutdosn, no rethies)
Units: Retry time unit = 35ms
COMMAND MFR_IOUT_UC_FRULT_RESPOMSE (EEh)
Fomnat Bit Flzld
Bit Presiiion T B ] 4 3 2 i o
BCpeas R AW W AW =W R AW W
Funciion Sec Following Tabile
Defauk Value 1 O v} 1] O a 0 e]
BiT FIELD RAME WALUE DEECRIPTION
rH-1 Responss behavior, for all modes, the devioe: a0 Mok used
+ Pulls SALAT bow
+ St ther relarted Taul bit In the skatus o e o)
registers. Faul bRs are only cleared by the 10 | Disable without delay and retry according o the setting in biss 53,
CLEAS_FRAULTS pomnmnand.
11 Qutput is dsabded while the fault & present. Dperation resumes and the sutput B
enakied when the fault i no lnger present
000 | Mo refry. The output remains disabed until the fault bs cleared
001140 Mok used
53 Rotry Setting Atternpis to reatart conBbnuously, without dhiecking i the fault ls still present, unil it
) |s comimandsd OFF [by the CONTROL pin or DPERATION compnaind or Doth), bias
111 | poswees b8 resnowed, or another fault condition canses the unitto shut down. The tms
bebween the start of each astennpt to restart s set by the value in bits [2:0) muRiplied
by 3B
Rebry deday fimee = (Value +1) * 3%ma. Seb the time bebween retres in 35ms
0 Futry Coluy ekl Imzrements. Range 5 35ms to Z80ms.
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IPUT_AVE_OC_FAULT_LIMIT (E7H)
Definition: Sets the I average overcurrent fault threshold. For downeslope sensing, this cormesponds to the average of all the cument
samples taken during the [14D) time inferval, escluding the current sense banking time (which cccurs at the beginning of the 10
imterval). For up-slope sensing, this comesponds to the average of Al the current samples taken during the O time interval, excluding the
current serse blanking time (which occurs 3t the beginning of the D interval). This festure shares the 0C fault bit operstion (in
STATUS_I0UT) and O faull response with I0UT_ OC_FAULT_LIMIT.

Paged or Global Paged

Diata Length in Bytes: 7

Data Format: Linear-11

Type: R/W

Protectable: Yes

Defzult Value- CFG pin-strap sefting

Units: Amiperas

Equation: IOUT_avG_0C_FAULT_LIMIT = yuz®

Range: -1004 to 1004

COMMAND BOUT _AWG_0C_FAULT_LIMIT (ETh)
Format Lireecar- 11

BR Paosition 15 14 13 17 11 10 g 8 T B: ] 4 3 2z i a
Apcens R | RO AW | RAW | RYW | RW AW | RPW | R | R W | RYW | RW | RW AW | RO
Furecieom Signed Exponent, N Signeed Marniissa, ¥

Drefaul Value CFG Fin-strap Setting

I0UT_AVEG_UC_FAULT LIMIT (ESR]
Definition: Sets the Lyt average undercurrent fault threshold. For downslope sensing, this cormesponds to the average of all the cument
samples taken during the (1-D) ime interval, excluding the current sense blanking time (which occurs at the beginning of the 1-0v
imterval). For up-slope sensing, this comesponds to the average of Al the current samples taken during the D time interval, excluding the
cument serse blanking time (which occurs at the beginning of the D interval). This festure shares the U fault bit operation (in
STATUS_IOUT) and L fault response with I0UT_ UC_FAULT_LIMIT.

Paged or Global Paged

Diata Length in Bytes: 2

Data Format: Linear-11

Type: BW

Protectable: Yes

Defzult Value: -1 X WOUT_8WGE_00C_FAULT_LIMIT &5 et by CFG pin-strap seting

Units: Armiperas

Equation: I0UT_SWG_UC_FALILT_LIMIT = W2

Range: -1004 to 1004

COMMAND HOUT_ANTG_ LG _FAMILT _LISIIT (EBR)
Fomat L irear-11

ER Position 15 14 13 iz 11 10 g a T B: L ] 4 ] z i a
Arcens RO | RO W | ROW | RO | RW W | RPW | RO | RW W | AW | RO | RW W | RN
Function Signed Exponent, N Signed Mantissa, ¥

Drefaul Value 4 X BOUT_AWG_OC_FAULT_LIMIT as st by CFQ Pin-sirap Setting
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USER_GLOBAL_COMFIG {(E9h)

Definition: This command is used to set options for ocutput voltage sersing., WIAON, TMON pin configuration, SMEBUS time-out and DO:
ared SYME output configurations.

Paged or Globak Global
Data Lergth in Byles: 2
Data Farmat: Bit Field
Type: R W
Protectable: ves
Defzult value- Set by OFG pinstrap setting
Units: M4
CONTMAND UBER_OLOBAL_CONFINGE (EBh])
Formiat Bit Fleld
Bit Postior 15 14 13 13 14 10 a -3 T -] <] 4 3 2 1 a
Brooeas RW | W | AW | R | W | YW | W | BOW AW | BOW | ROW AW | BW | RO W | AW
Funation Sen Following Table
Cefault Walue S by CFQ PineSirap Setting
BITS PURFPOSE WALUE CESCRIPTION
1843 ot Used fulealeonn Mot Lsed
12 WNION, TMON Config 0 MFPR_READ_VMOHN rebums voliage on ¥MON pin in YWolis. Evermal 161
woltage divider needed on YMON, TWIN pin (pin §) to woitage being
rantored
1 READ TEMFERATURE_3 refurns TMIOHN n “C. Exiemal 21 voltage divider
nigeded on VMONTMON pin (pin &) to 5F5 TMON pin.
19490 Kot Used ao Mot LHsed
Lax] Oarput O uses WSEND, Jwfput 1 uses VSENL
'3
- VWSEMEE Select for monitoring and faul P Soth outpers e VSEND
dabection
10-11 Mot used
T Mot Used 0 Hot used
0 Di0C putper open drain
-3 DDC ouiput Configuration
1 D0C outpaut push-pull
<] ot Used o Mot used
0 SMBus tme-outs enabled
4 Disable SMBus Time-Outs
. SMBus tme-outs disabbed
3 Mot Used o Mot Lsed
O Use infemal oo rrequency misially set with pin-strap}
a1 Use nfermal clock amd output nfennal Clock (not for use with plne-strap
.5 § Symc |0 Gontral
10 Use entemial chock
11 Mot LHsed
o Mot Used o Mot Lsed
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SNAPSHOT (EAR)

Definition: The SMAPSHOT command is 2 324wte read-back of parametnic and status values. it allows monitonng and status data to be
stored to flash either during a fault condition or via a systen-defined time using the SNAPSHOT_CONTROL command. Snapshot is
cortinucushy updated in RAM and can be read using the SMAPSHOT command. When 3 fault occurs, the lstest snapshot in RAM is
stored io flash. Snapshot data can read back by witing a 0dh to the SNAPSHOT_CONTROL cormmand, then reading SNAPSHOT.

Paged or Global: Paged
Data Length in Bytes: 52
Data Farmat: Bit Field
Type: Block Read
Protectable: Mo
Defzult Value- N/A
Units: N/&
BEYTE NUMEER WALUE FMEBu™ CONIWLAND FORMAT
31:23 Mot Usned Mok Used Lale i)
22 Flashn Memary Status Byt ¢ ) Bit Fleid
Fa | Manutacturer Speafic Sons Eyte STATUS_MFR_SPECIFIC (808 1 Byte 3it Fleid
20 CHIL Status Byte STATUS_CMIL (TER) 1 Eyte 3R Fleid
19 Temperature Sone Eyte STATUS_TEMFERATURE [TDh} 1 Byt 3R Fleid
18 Input Status Byte STATUS_INPUT {TCh) 1 Byte Bit Fleld
17 \auT Stabus Byte STATUS_IUT (TEh} 1 Byte Bit Fleld
15 Wy Stobus Byhe STATUS_WIUT { TAhR} 1 Byte Bit Fleld
16:14 Switching Fraquenoy READ_FREQUENCY {25hj) 2 Byte Linsar-11
13:12 Extesnad Ternperaturs RIEAD TEMPERATINRE 2 {EER) 2 Byte Linesar-11
1110 et rmial Temissr bure READ_TEMPERATURE_1 (80h) 2 Byte Linesar-11
5B Dty ool READ _DUTY_CYCLE (34dh]) 2 Byte Linesar-11
TE Highest Measured Jutout Curent L B 2 Byte Linesar-11
B4 Outpar Current READ_IDUT {B:Th) 2 Byte Linsar-11
kL Owrtpst Voo ge READ_WCAUT (BEh} 2 Byt Linear-16 Unslgned
10k nipiut Yotage REALD_VIN {B2h} 2 Byte Linear-11
LGA80D
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LEGACY_FAULT_GROUP (FOh)

Definition: This command allows the 1casop 0 sequence and fault spread with devices other than the 218800 family of ICs. This
command sets which rail DOC 1Ds should be listened to for fault spreading information. The data sent is a 4-byte, 32-bit bit vector
where every bit represents a radl's DOC ID. A bit set to 1 indicates a device DOC 1D o which the configured device will respond upon
receiving a fault spreading event. In this vector, bit 0 of byte O corresponds to the radl with DDC ID 0. Following through, Bt 7 of byte 3
comesponds to the rail with DOC ID SL

NOTE: The dewce/ral's own DOC 1D should not be set within the LEGACY_FAULT_GROUP command for that device/ rail.

All devices in a current share rad must shut down for the rad to report a shutdown.

if fault spread mode is enabled in USER_CONRG, the device will immediately shut down if on of its DDC_GROUP members fad. The
device/radl will attempt its configured restart only after all devices/rails within the DDC_GROUP have cleared their faults.

if fault spread mode is disabled in USER_CONRIG, the device will perform a sequenced shutdown as defined by the SEQUENCE
command setting. The rails/devices in 3 sequencing set only attempt their configured restant after all faults have cleared within the
DOC_GROUP. If fault spread mode is disabled and sequencing is also disabled. the device will ignore faults from other devices and stay
Paged or Globat: Paged

Data Length in Bytes: &

Data Format: Bit field

Type: Block R/W

Protectable: Yes

Default Value: 00000000h

Units: N/A

COMMAND LEGACY_FAULT_GROUP (FOh)
Format Bit Fleld

8 Pouton 31 9 29 28 27 26 2% 24 a3 22 21 20 19 i by 6
Access RW |RW | RW |RW |R'W | R/'W | RY'W | R'W | R'W | /W | R'W | R'W | R/'W | R/'W | R'W | R/'W

Funceion Soe Following Tadle
Detatvaie|l © | 0 | o | o [ o] o oo Jo]o|o]o]o|]o]o]o
Format 81 Fiold

BrPowton | 15 | 16 | 23 | 12 | 12 | 0| 9 s 7 ¢ s 4 3 2 1 0
fccess |RW [Rw | rw |rRw |rRw|rw|rw|[rw|[rw|rw|rw|rw|rw|rw|rw|sw
Funceon Seo Following Table

Detatvaie] 0 | 0 | o | o [ o] o] oo ]Jo]o|o]|]o]o]o]olfo

eI FIELD NAME VALUE SETTING DESCRIPTION
310 Fault Growp NA 00000000 |ident es the Gevices In the fauR preading Aroup.
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SNAPSHOT_CONTROL (F3h)

Definition: Writing a 01h will canse the device to copy the cument SHNAPSHOT values from NVRAM to the 32-4byte SMAPSHOT command
parameter. Writing a 02h will cuse the devies to write the cument SNAPSHOT values o WYRAM, 03h will erase all SNAPEHOT values
from MVRAR. Write (02h) and Erase (03h) may only be used when the desvice is disabled. All other values will be ignared. SRAPSHOT
03h must be wiitien to the device when the device is IISABLED. Data will not be updated, or weitien to MVRAM after a fault occurs until
the SMAPSHOT 03h command has been writhen.

Paged or Global: Paged
Data Length in Bytes: 1
Data Format: Bit Field

Type: B"W Byie
Protectable: Tes
Defzult Value- Doh
Umits: M,/%
DOWINMIAND SNAPSHOT_CONTHUOL {F3h)
Farmat Bt Fleld
Bit Position T B -] 4 3 2 1 o
Boress R AW R AW AW R AW R
Function See Following Table
Defzuk Valus a O o a O Q o o
YALLE DEECRIPTION
o0l Read SHAPSHOT values from NYVRAM
o2 Wirtte SHAPSHOT values to BVREAM
03 Ergses EMNAPSHOT values from NYRAM

RESTORE_FACTORY (F4h)
Definition: Restores the device o the hardcoded factory default values and pircstrap definitions. The device retains the DEFAULT and
USSER siores for restoring. Secunty level is changed to Level 1 following this command.

Paged or Global Global

Data Length in Bytes: O

Data Farmat: N4

Type: Write Only

Protectable: Tes

Default Value: N4

Units: M,/%
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MFR_VMON_0V_FAULT_LIMIT [F5h)

Definition: Sets the VMOMN over-demperature fzult threshold. The VMOMN cvervoltage warn limit is automatically set to B0% of this faul
value. If WIMON is not used, set VIMON_OV_FAULT_RESPONSE to 00h, which will disable Vo oV faults entirely.

Paged or Globak Global
Diata Length in Bytes: 2
Diata Format: Linear-11
Type: RW
Protectable: Yes
Default value- ¢:266h (2.4%)
Units: volts
Equation: MFR_VIMON_OV_FAULT_LIMIT = =2
Range: 0 to 20V
COMMAND BAFR_VWOM_OV_FALLT_LIMIT (FB%)
Fomnat Lirescnr-11
BE Paaition 1% 14 | 43 | 22 | 21 | 4o 8 a T & 5 4 a 2 1 a
Arcess R | Rw | aw | ew | rw | rw | aw | Bw | rw | Rw | Bw | Bew | rew | Rew | Bew | Rews
Fureciiomn Slgnied Expornent, W Signed Mantissa, ¥
Diefaut Vaiue 1|:l|1.|-:||-:| |:-|1.|-:||-:||1|1.|-:|||:-|1.|1.|-:|

MFR_VMON_UV_FAULT_LIMIT (F&h)

Definition: Sets the VMOMN underaltage fault threshaold. The vivon undervoltage wam limit s automatically set to 110% of this fault
valus. If WION is not used, set VIMON_INV_FAULT_RESPONSE to 00, which will disable vaom U faults entirehy

Paged or Globak clobal

Data Length in Bytes: 2

Diata Format: Linear-11

Type: RW

Protectable: ves

Defzult Value- BOCCh (0.2V)

Units: Wolts

E}IﬂhtMFR_WHEN_LN_FAULTJJM’[:T:?"

Range: O to 20V

COMMAND BAFR_WSADM_LIV_FALLT_LIMIT {FBh)
Fomat L e 14

BR Position 1% 14 13 12 11 10 g | 7 g L3 4 3 2 1 0
Brems W | RW | BRW | RW | Rew | Rw |aw | Rw | Rew | e | aw | AW | Reww | W | B | Row
Fureciiomn Signied Exponend, W Signed Mantissa, ¥

Diefaut Vaiue 1|-:||1.|1|-:| n:-||:|-:||:l|1||:|-:||1|1.||:|-:|
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MFR_READ_VMOM {FTh)
Definition: Reads the voltage on the VIMON pin
Paged or Global Global
Data Length in Bytes: 2
Data Format: Linear-11

Type: Read Only
Protectable: Mo
Defauit Value- N/a
Units: =

Equation: MFR_READ_VMON =Y x

el

-3

Range: -200°C o +200°C

COMMAND MFR_READ WMOM (FTh)
Fomnat Lineecaar-11

BRt Pesition THETECEECE TN ET 8 8 T B B 4 3 F 1 a
Arcess pw | rw [ew | rw|rw | e [aw|ew|rw | rw |aw | pw | rw | rw | 5w | e
Functian Signed Esponent, N Signed Mantissa, ¥

Defauttvabe [ wa | omea | | owon | ows [ | omm [ owea | ows | owm [ owea | omea | owes | owa [ | wea

VMOM_OV_FAULT_RESPOMSE (FBh)
Defimition: configures the VMON overvoltage fault response s defined by the table below. Mote: The retry time is the time betaesen
restart attempas. if VMON is not used, set this resporse to 00h, which will disable vRoN O faults entirely

Paged or Globak Global
Data Length in Byies: 1
Diata Format: Bit Field
Type: B/W
Protectable: Yes
Defzult Value- BFh |continucals retries)
Units: N/
COMMAND WMON_OV_FAULT _RESPONSE (FEh)
Format Bit Fieid
8t Position T g B 4 3 2 1 o
Bocess RO AW W AW AN RO AW RW
Function See Following Table
Diefzuk Value 1 0 i 1 1 1 1 i
BIT FIELD MAMIE WALLE DESCRIPFTION
00 |ignore faults
RAesnornss behavior, the desvios:
* Pulls SALRT low 01 |Hotused
745 | + Sets the relabed fault b in the stohs 10 Disable without delay and retry acconding to the setting in bis 5.3

reghsbers. Faul bits are only cheared by Bhio

Duurtpast b3 disabded while the fault ks present. Opsrmation resemes and the outpar B enabled

CLEAR_FAULTS connmand.
= 4 whaen WMON falls below 85% of the WIMON_OV_FAULT_LIMIT saizing.
000  |Ho retry. The outpat remains disabled untl the fawk ks cleased.
001110 | Mot used
Brtermpts fo restart contrucusly, without checking if the faulR b still present, until it is
e Rty Doty commanded DFF [y the CONTROL pin or OPERATION command or both), bias power s
111 remnowed, o another fault condition causes e unit to shut downe & redry & athennpbed ofter
VMON talls below 95% of the WWIDM_OW_FAULT_LIMIT. The tme betwesn the stom of each
oitesnpt fo restart s set by the vabue bn bits [2:0] muttiplied by 35
a0 R Delay 0O0-111 Redry deloy tmae = (Valee +1)* 35ms. Sebs the Hme beteeon retries in 35ms incremaenis.

Range B 35ma o Z80ms
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VMOM_UV_FAULT_RESPOMNSE (Foh)
Definition: Configures the VMON undervoltage faull response as defined by the table below. Note: The retry time is the time betwesn
restart attemipts. If VIMON is not used, set this response to 00h, which will disable VMON UV faults entirely

Paged or Global Global

Diata Lergth in Byies: 1

Data Format: Bit Field.

Type: B

Protectable: Yes

Default value: BFh (continucus retries)

Units: Retry time unit = 35ms

COMMAND WMON_UNV_FAULT_RESPDNSE (FBih)
Fomnat Bit Fleid
Bit Posithon T B B 4 3 2 i o
Booeas R AW R R R R AW RwW
Function See Followang Tabile
Cefauk Valug 1 0 i 1 1 1 1 i
BIT FUEELD MAME WRLLE DESCRIPTION
Response Dehavior, the devioe 10} Fault ignored
= Pulls SELAT low ol Mot wsed
76 & Sbs thee related faul bit Inthie -
E fhm regisinr. Foult bits are only o Disabis without defay and retry according to the setiing in bits 5.3
cleared by the CLEAR_FRIULTS 2 Dutpar is disabded whibe the fault is present. Doeration resumes and the owiput i enabied
pormmand. wheeri WVIWION rises above 100% of the VMORN_UY_FAULT_LIMIT seiting.

000  |Woretrg The output remains disabded ungil the fault s cheared.
001110 |Not umed
Astempts to restart conbmuoushy, without checkdng i the faul is sl present, unil it s
5.3 Retry Seting pommmanded OFF (by the CONTROL pin or OPERATION command or baobh], bias powsr s
141  |remnoved. or another fault condition causes the unk fo shut downe A refry is attempbed after
VMON has risen above 105% of WMON_UV_FAULT_LISIT. The time between the start of
pach athempk o restart i sat by the value in bits [2:0) muttiplied by 38ms.
Retry delay time = (Value +11° 38ms. Sefs the Hme between retries in 35ms nremenis.
Range s 35ms to 2B0ms.

2:0 Retry Dalay CeO0-114

SECURITY_LEVEL (FAR}
Defirition: The device provides write profection for individual commands. Each bit in the UNPROTECT parameter controls whether its

ng command is writeable (commands are absays readable). Ifa command i not witeable, 3 password must be entered in
arder o change its parameter [Le_, to enabile writes to that command). There are two types of passwords, public and perivate. The public
password provides a simiphe lock-andHey protection against sccidental changes to the device. It would typically be sent to the device in the
application priar to making changes. Private passwonds allow commands marked a5 nonwriteable in the UNPROTECT parameter to be
changed Private passwords are intended for protecting default-installed configurations and would not typically be used in the application.
Each store (LUSER and DEFALLT) can have its own UNPROTECT string and private password. if & command is marked s nomwriteable inthe
DEFALLT UNFROTECT parameter (its cormesponding bit is cleared). the private password in the DEFAULT store miust be sant in crder 1o
change that command. if a command is writeable according to the default UNPROTECT parameter. it may still be marked 25 nomvatiteable
in the user store UNPROTECT parameter. In this case, the user private password can be sent to make the command writeable.
The device supports four levels of security. Each level i designed to be used by a particular class of users, ranging from modulis
manufacturers 1o end wsers, 3s discussed belew. Levels 0 and 1 cormespond o the public password. all other levels reguire 3 private
passwaord. wWriting a private passwond can only raise the security level. writing a public password will reset the level downto 0or L
Figure 12 on page B8 shows the algorithm used by the device to determine if 3 particular command write i allowed.
Paged or Global Global
Data Length in Bytes: 1
Data Farmat- Hex
Type: Read Byie
Protectable: No
Defzult Value: 01h

Units: N,/A
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ALGORITHM USED TO DETERMINE WHEN A COMMAND IS WRITEAELE

Security Level 3 = Module Vendor

Level 3 is intended primarily for use by module vendors to protect device configurations in the default store. Clearing a UNPROTECT bit
in the default store implies that a command is writeable only at Level 3 and above. The device’'s security level is raised to Level 3 by
writing the private password value previously stored in the default store. To be effective, the module vendor must clear the UNPROTECT
bit corresponding to the STORE_DEFAULT_ALL and RESTORE_DEFAULT commands. Otherwise, Level 3 protection is ineffective since
the entire store could be replaced by the user, including the enclosed private password.
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Security Level 2 - User

Level 2 is intended for use by the end user of the device. Clearing a UNPROTECT bit in the user store implies that a command is
writeable only at Level 2 and above. The device’s security level is raised to Level 2 by writing the private password value previously
stored in the User Store. To be effective, the user must clear the UNPROTECT bit corresponding to the STORE_USER_ALL,
RESTORE_DEFAULT_ALL, STORE_DEFAULT_ALL and RESTORE_DEFAULT commands. Otherwise, Level 2 protection is ineffective since
the entire store could be replaced, including the enclosed private password.

Security Level 1 = Public

Level 1 is intended to protect against accidental changes to ordinary commands by providing a global write-enable. It can be used to
protect the device from erroneous bus operations. It provides access to commands whose UNPROTECT bit is set in both the default and
User Store. Security is raised to Level 1 by writing the public password stored in the user store using the PUBLIC_PASSWORD command.
The public password stored in the default store has no effect.

Security Level 0 - Unprotected

Level O implies that only commands which are always writeable (e.g., PUBLIC_PASSWORD) are available. This represents the lowest
authority level and hence the most protected state of the device. The level can be reduced to 0 by using PUBLIC_PASSWORD to write
any value which does not match the stored public password.

PRIVATE_PASSWORD (FBh)

Definition: Sets the private password string.
Paged or Global: Global

Data Length in Bytes: 9

Data Format: ASCIL. ISQ/IEC 8859-1

Type: Block R/W

Protectable: No

Default Value: 000000000000000000h
Units: N/A

PUBLIC_PASSWORD (FCh)

Definition: Sets the public password string.
Paged or Global: Global

Data Length in Bytes: 4

Data Format: ASCIL. ISO/IEC 8859-1

Type: Block R/W

Protectable: No

Default Value: 00000000h

Units: N/A

UNPROTECT (FDh)

Definition: Sets a 256-bit (32-byte) parameter which identifies which commands are to be protected against write-access at lower
security levels. Each bit in this parameter corresponds to a command according to the command’s code. The command with a code of
00h (PAGE) is protected by the leastsignificant bit of the least-significant byte, followed by the command with a code of 01h and so
forth. Note that all possible commands have a corresponding bit regardless of whether they are protectable or supported by the device.
Clearing a command’s UNPROTECT bit indicates that write-access to that command is only allowed if the device’s security level has
been raised to an appropriate level. The UNPROTECT bits in the default store require a security level 3 or greater to be writeable. The
UNPROTECT bits in the user store require a security level of 2 or higher.

Data Length in Bytes: 32

Paged or Global: Global

Data Format: Custom

Type: Block R/W

Protectable: No

Default value: FF...FFh

Units: N/A
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LGA80OD™ GUI

LGA8OD GUI setting refer to separate document “LGA80D™ GUI User’s Manual”.
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2265
1 Vin 20.90
2 GND B 19.15 -
3 PG1 17.40
q — 15.65
13.00
5 EN1 9.75
5 ENZ
325
7 SYNC
2.90 (9X)
8 SHARE 0.35
g ADDR 1
— T = —— —— ]
10 SCL ] I | H | D D D D D\
11 SDA 1 23 22 21 20 19 18 17
| w[ | |
12 SALERT A — |
2 5 |
13 SGND g 2 | — \
o O
14 | ASCRCFG S 18 28 ml:l—[“’ &
© 13| | 0 3
15 CFG §| 123456789101112_’__ i
16 | verim1 L 10000000000 !
17 V514 065 2%) T T T A P
. ol
18 Vvs1- T as0 RER
19 Virim2 6.15
20 Vs2- 795 110090
21 VS2+ 9.75 |
22 Vol e
23 Vol 1515
24 GND 16.85
18.75 -
25 Vo2 20.55
26 Vo2 21.50 (4X)
27 GND 2235
28 Vin RECOMMENDED PAD LAYOUT
NOTES:

DIMENSIONS ARE IN MILLIMETERS AND (INCHES)
TOLERANCE: X.Xmm=0.5mm(X.XX in.£0.02 in.)
XXXmm=£0.25mm(X. XXX in.£0.010 in.)
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Surface Mount Information

Pick and Place
The LGAS8OD is designed with certain features to ensure it is compatible with standard pick and place equipment.

* The low mass of typically 9 grams is within the capability of standard pick and place equipment. The choice of nozzle
size and style and placement speed may need to be optimized
* The inductor has a flat area of 133.2mm2 (0.206in2) that can be used as a pick-up area.

@, I

@ 5.0 MIN.
(PICK AND PLACE LOCATION)

.

(FOR METAL PIMS OMLY)

PC Board Assembly Side

LGA80D module is not recommended for assembly on the bottom side of a customer board. If such an assembly
is attempted, components may fall off the module during the second reflow process.

Lead Free Reflow Soldering
The modules are lead-free (Pb-free) and RoHS compliant and fully compatible in a Pb-free reflow soldering
process
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Pb-free Reflow Profile

This module will comply with IPC/JEDEC J-STD-020 (Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices) for both Pb-free solder profiles and MSL classification procedures. The Standard
provides reflow profile based on the volume and thickness of the module. The suggested Pb-free solder paste is
Sn/Ag/Cu (SAC305). The recommended reflow temperature profile using SAC305 solder is shown below.

TempA

ﬁ Peak Temp. 240 ~ 245 C
217°C /\ Ramp down
max. 4C/sec.
200°C
150C F-------- Preheat time +“—>
100140 sec. Time Limited 90 sec.
above 217C
Ramp up
max. 3C/sec.
25T >

Time =

Figure Recommended reflow profile using SAC305 solder paste

Tin-Pb Reflow Profile

The power modules are lead free modules and can be soldered either in a lead-free solder process or in a
conventional Tin/Lead (Sn/Pb) process. It is recommended that the customer review datasheets in order to
customize the solder reflow profile for each load board assembly. The following instructions must be observed
when soldering these units. Failure to observe there instructions may result in the failure of or cause damage to
the modules, and can adversely affect long-term reliability.

In a conventional Tin/Lead (Sn/Pb) solder process, peak reflow temperatures are limited to less than 235°C.
Typically, the eutectic solder melts at 183°C, wets the land, and subsequently wicks the device connection.
Sufficient time must be allowed to fuse the plating on the connection ensure a reliable solder joint. There are
several types of SMTreflow technologies currently used in the industry. These surface mount power modules can
be reliably soldered using natural forced convection, IR (radiant infrared), or a combination of convection/IR. For
reliable soldering the solder reflow profile should be established by accurately measuring the modules block pin

temperatures.
2nd Ramp-up femp. Peak temp.
1.0~3.0C fsex 210-230C 5sec.
2507 Pre-heat temp.
. 140~180C 60120 sec.
g 2 R ey 4,/ Cooling down tate <3C /sec.
% 150 <_0._"»-3.0‘(3 fsec. :
2 100 : g
g | Over 200C
= w0 40~50sec.
T \ | I i
0 60 180 240 300

120
Time ( sec. )
Figure Recommended reflow profile

Note: 1. The stencil thickness for soldering module to load board is recommended as 5mil.
2. Recommended soldering Nitrogen process.
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Surface Mount Information

. Moisture Sensitivity Level (MSL)
. This module is classified as MSL level 3

. Storage and Handling

. The recommended storage environment and handling procedures for moisture-sensitive surface mount
packages is detailed in J-STD-033 (Handling, Packing, Shipping and Use of Moisture/Reflow Sensitive Surface
Mount Devices). Moisture barrier bags (MBB) with desiccant are required for MSL ratings of 2 or greater. These
sealed packages should not be broken until time of use. Once the original package is broken, the floor life of the
product at conditions of <= 30°C and 60% relative humidity varies according to the MSL rating (See J-STD-033).
The shelf life for dry packed SMT packages will be a minimum of 12 months from the bag seal date, when
stored at the following conditions: <40°C, <90% relative humidity.

. Post Soldering Cleaning
. Post solder cleaning is not recommended because it may affect the reliability of module
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Tape and Reel

(T3 — E|"- _IMEMIEI\‘:.
[~ \y/ | #40020.30
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R0.75 L | — F | 1754000
3 : =
>~— g < = Y g |__ 20.20+0.15
( I/;|_:\ | | \ ‘ %;
L/ b ; , ) L 1] 24.00£0.10
0.2020.05 L s o o e__ge 5 [ R — "\.L.l/_/"' |_> s 502010
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NW Wl L
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Record of Revision and Changes

ISSUE DATE DESCRIPTION ORIGINATORS
Shuang Qiu /
1 6/1/2016 First Release MH.Chiang
Updated to reflect -40degC operation, Included Enable MH Chiang,
connection into block diagrams and modified enable connection Shuang Qiu, A
2 6/22/2016 instructions. Brown
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