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XDPP1100 programming instruction

Scope and purpose

The Infineon XDPP1100 family of digital controllers contains a built-in microcontroller for feature enhancement
or quick bug fixes. The microcontroller firmware (FW) can be updated or “patched” over the industry-standard
I>C serial interface and saved in internal non-volatile memory (NVM). This document describes how to upload a
FW patch over the I°C serial interface and also store a configuration to NVM.

Intended audience

XDPP1100 users.
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1 Hardware and software requirements

The hardware requirements are listed below:

1. 3.3V 20 mADC power supply.
2. USBto I°C dongle USBOO7A (see Figure 1). The blue wire is not used.
3. USB Type-A male to Type-A female extension cable (optional) (see Figure 2).
4. XDPP1100 programming board.
The board could have IC solder down on the board to program the XDPP1100 in the application system. Or
use a programmer board with IC socket. Figure 3 is an example of the IC socket for the 4x4 QFN 24-pin
version.
Blue wire of the
USBOO7A is not
used
Red SDA
Black GND
Figure 1 USB to I’C dongle
Figure 2 USB Type-A male to Type-A female extension cable
Application Note 30f34 V12
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=

P100072 A "t

Lty

Figure 3 XDPP1100-Q024 4x4 QFN socket board

The board setup and the connection of the I°C to USB dongle is shown in Figure 4. The pull-up resistors of the
SDA and SCL pins are optional because the USB007A has an internal pull-up resistor. If a pull-up resistor is used
on the board, it should be in the 1 kQ to 10 kQ range. The connection of unused pins is not critical and they can
be left floating. The system should be disabled if the controller is programmed on a system board.

The USB007A dongle mates with a 2.54 mm connector. The colors of the I1°C header are defined as follows:

e Yellow: SCL
e Red:SDC
e Black: GND
. SCL To 12C-USB dongle < (lHﬁTIEOI'I
l XDPP1100
[ ]
S CUEE E
1“Fi% 1uF
Figure 4 XDPP1100 I>C connection
Software requirements:
¢ XDPP1100 GUI, version build 7774
Application Note 40f34 V12
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=

File Options i2c Help Tools

D Load/Save - 4 . H Read - ﬁ %| Write - / Tools - Y%:n sy | J .

Total Pout : 0.00 W

About

Getting started

Firmware documentation

GUI documentation

Registermap documentation

PMBus documentation

New design

HW : USBxxx || Dongle FW: v ||| 100 KHz | No License | Offline Mode | Ready

Figure 5 XDPP1100 GUI interface

Programming setup is shown in Figure 6. The computer with XDPP1100 graphical user interface (GUI) connects
to the USB GUI dongle USB007A via USB port; the USB dongle USB0O07A connects to the system board that has
the XDPP1100 chip via I°C. The system board should have 3.3 V bias voltage, and XDPP1100 is powered up.

T — USB Cable I12c Cable

— uUsBO007
System Board Vin
Figure 6 Connection of the programming board, USB dongle and computer
Application Note 50f34 V12
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2 Introduction of XDPP1100 OTP structure

A total of 64 kB of one-time programmable (OTP) NVM space is available for the user to store trims,
configurations, and patches. By default, 16 kB of memory is allocated for data partition to store trims and
configurations. The remaining 48 kB is allocated for patch partitions to store the patches. These sizes of data
and patch partitions are configurable and should be kept unchanged after a patch is stored in OTP.

Patch partitions can be further partitioned up to 16 times for storing multiple patches. In a given partition there
can only be one active patch. So, to store a new patch in a partition, invalidate the patch before storing a new
patch.

The procedure described in this document can be used to load a FW patch into devices which may or may not
already contain a previously loaded patch. Care must be taken not to exceed the memory allowance when
uploading a new patch.

OTP
Data Partition A -
Trim Structure and Data _![H;
Config Structure and Dats S
Pmbus Structure and Data
Patch Partition 1 I
5y
Relocatable Patches % b ]
Fixed Address Patches a
Patch Partition 2 I
2o
Relocatable Patches % ‘E
Fixed Address FPatches Y o
Patch Partition 3 A
L]
Relocatable Patches % L%
Fixed Address FPatches ' o
Patch Partition 16 %,
%8
Relocatable Patches % b
Fixed Address FPatches v o
OTP Partitioning
Figure7 OTP partition
Application Note 6 of 34 V12
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3 12C and PMBus communication protocol

3.1 I’C communication protocol
> 1°C Write 4 Bytes
- [I°C address] [regaddr0] [regaddrl] [regaddr2] [regaddr3] [data0] [datal] [data2] [data3]
— Example: Writing to a register address 0x70000400, a value of 0x0000B409
- [0x20] [0x00] [0x04] [0x00] [0x70] [0x09] [0xB4] [0x00] [0x00]
»  1°C Read 4 Bytes

- [I°C address] [regaddr0] [regaddrl] [regaddr2] [regaddr3] [I°C address+1] [data0] [datal] [data2]
[data3]

- Example: reading from a register address 0x70000400. The read value is 0x0000B409

— [0x20] [0x00] [0x04] [0x00] [0x70] [0x21] [0x09] [0xB4] [0x00] [0x00]

3.2 PMBus communication protocol

> PMBus command Write a Byte
— [PMBus address] [command] [dataByte]
- Example: Writing PMBus command VOUT_MODE (0x20) to value of 0x18
- [0x80] [0x20] [0x18]

> PMBus command Read a Byte
— [PMBus address] [command] [PMBus address+1] [data0]
- Example: Reading a PMBus command VOUT_MODE (0x20). The read value is 0x18.
— [0x80] [0x20] [0x81] [0x18]

> PMBus command Write a Word
— [PMBus address] [command] [dataByte0] [dataBytel]
- Example: Writing PMBus command TON_RISE (0x61) to value of 0x0050
— [0x80] [0x61] [0x50][0x00]

> PMBus command Read a Word
— [PMBus address] [command] [PMBus address+1] [dataByte0] [dataBytel]
- Example: Reading a PMBus command TON_RISE (0x61). The read value is 0x0050.
— [0x80] [0x61] [0x81] [0x50][0x00]

> PMBus Write a Block command
— [PMBus address] [command] [number of bytes] [dataByte0] [dataBytel] ... [dataByteN]

- Example: Writing PMBus command MFR_PWM_DEADTIME (0xCF) to value of [0x00] [0x40] [0x00]
[0x40] [0x00] [0x60] [0x00] [0X60] .....ccvevnene [0x00]

Application Note 7of34 V12
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— [0x80] [0xCF] [0x18][0x00] [0x40] [0x00] [0x40] [0x00] [0x60] [0x00] [0Xx60] .....eeu........ [0x00]
>  PMBus Read a Block command

— [PMBus address] [command] [PMBus address+1] [number of bytes] [dataByte0] [dataBytel] ...
[dataByteN]

— Example: Reading a PMBus command MFR_PWM_DEADTIME (0xCF). The read value is [0x00]
[0x40] [0x00] [0x40] [0x00] [0x60] [0x00] [0x60] ................ [0X00]

— [0x80] [OXCF] [0x81] [0x18] [0x00] [0x40] [0x00] [0x40] [0x00] [0X60] [0X00] [0X60] ................
[0x00]

Note: XDPP1100 uses 7-bit addresses for FC and PMBus. A 7-bit address can define 128 addresses. But some
addresses are reserved for SMBus standard and should not be used. See pages 81 to 82 of the SMBus
specification.

Note: The I°C protocol’s 8-bit address, with bit 0, defines write (0) or read (1). So, when programming the IC,
we need to left-shift by one bit, i.e. multiply the address by two. Hence the above examples show the
address as 0x20 for 'C and 0x80 for PMBus.

Application Note 8 of 34 V12
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4 Programming procedure using XDPP1100 GUI

4.1 Add device

The XDPP1100 can be added in the GUI by auto-populate or manually adding the device.

4.1.1 Auto-populate device

Use the auto-populate function to detect the device that is active (with 3.3 V bias). Click the “Auto Populate”
icon shown in the red block in Figure 8, and a device will be automatically added into the device window.

&

File  Options 2c  Help Tools

[ (2508 | BEE v |/ B3 5]
o pepia 20 W

Figure8  Auto-populate function

4.1.2 Add a new device manually

The user can also manually add a device to the design. Right-click the Device Manager which is highlighted in
yellow in the left window (Figure 9), choose Add Device and follow the arrow to the right to pick a device to use.

%% XDPP1100 GUI Build 7774

File Options i2c Help Tools

" 9 [e===] =
. Load/Save - o H Read - ﬂ %‘ Write - / Tools - @ Yx.;u sy .

Add Device >

Delete Device

XDPP1B >

XDPP1100  »

XDPP1100-Q040K64
XDPP1100-Q024K64

Move Device Up

Move Device Down
Edit Addres/Text

Clear Faults

Figure9 Adding a device manually

Application Note 9of 34 V12
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If the device is added manually, the default I°C address is 0x10, and the default PMBus address is 0x40, as
shown in Figure 10. With correct I°C and PMBus addresses, the dot in front of the device will turn blue,
indicating the device is ready for I>°C communication. If the dot is gray that means the IC is not communicating
through I°C; the address may be wrong.

-~

File  Options i2c  Help Teols

' Load/Save - j ‘ﬁ_ ) H Read - m Write - / Tools - ‘f;" 7 "h'_': !J .

@ Total Pout : 0.00 W

[T XDPP1B2N:=:i2¢c x10
: Loop O::pmb x40
Loop 1::pmb x40

Figure 10 Default I°C and PMBus address

To verify that the assigned address is correct, use the I°C tool to scan the I°’C address (Figure 11). If the scan
result does not match with default values, manually change the I’C and PMBus addresses by right-clicking the
device and selecting “Edit Address/Text” (Figure 12). Change the I°’C and PMBus addresses according to the
scanned result. This step is not required with the auto-populate function, as this will scan device addresses
automatically.

£ ool i2c Address and Speed i
File Options | i2c | Help  Tools 2 PMBus P/N Ver Dongle Speed
@10 B0 XDPP1AZ.. 0

@ 100 KHz

i2c Debugger m @ X=
Load/ @ Write - Tooks - E g | .
[ ScanizC Address / v Vo 2" : W |

\
@ Total Pout : 0.00 W
5@ XDPP1B3N::i2c x10
o Loop 0::pmb x40
Loop 1::pmb x40

200 KHz
400 KHz

— 1

v| 8ki = 8 - Ox7F

Ready
ke

Figure 11 Scan I’)C address
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3
File  Options i2c Help Tools

Load/Save - _,_.-‘] .k‘ g Read - ﬂ Write - | 4

" Total Pout : 0.00 W Command  Status MFR commands
= . XDPP1B3N::i2c x10
; Loop 0::pmb vAn

CombinedAddressEditor =]

Enter reister

. Loop 1::p Add Device ’ 1200 [ 10 |5 Node Ted XDPP1AINOO
Delete Device ‘
Loop 1 PMBus B | M0 |2  Node Text Loop 1
Move Device Up
Move Device Down Loop 2 PMBus Bx | 40 5  MNode Text Loop 2
[ EditAddres/Text |
0K Cancel
Clear Faults -
T

Figure12 Manually change device address

4.1.3 Force I>’C connection

The I’C communication can also be enabled by checking “Force i2c/PMBus OK” (Figure 13). If the USB dongle is
connected to a computer, the USB sign in the lower corner will turn green. The I°C status button on the register
map page indicates “In Sync” in green.

£ - m} X
File | Options | i2c  Help  Tools
~ | Force i2c/PMBus OK r = .
L= ke = 1] el |
Enable Telemetry Update = ¥ A
® To Show Floating Staus s
= : Automatically Write Config Fle After Loading q isen0  isenl Search for a register Register Map View (advanced users)
Load Default Design When GUI Starts telem teleml |Ent5| register key word | Q Register Map  Group Command
Show Register Map First When Click a Device " fan Faultr::rl vcontrolO
SWDpoitEnable vsen2 | veantrold 0 4 8 c
vcl_vramp_on ~ 70001400 0000987F 00000000 00000000 00000000
- veQ_vavp_tot_delta 70001410 00000000 00000000 00000000 00000000
- vel_veontrol_irg_en 70001420 00000000 00000000 00000000 00000000

- vel_vavp_itot_uc

vel_vavp_itot_uc_sel 70001430 000000 0000D1FF D0000TFF 00000000
o Static_Veontrol 70001440 00000000 00000000 00000000 00000000
- vol_vavp_clamp_neg 70001450 D0D000DN 00000000 00000000 DDOD00DO
- wel_vavp_clamp_pos T0001460 00000000 00000000 00000000 00000000
el ave i) 70001470 00000000 00000000 00000000 00000000
v we_vavp_kfp_lobw 70001480
(=) Status_Vecaontral
vell_vcortrol_irq_stat Read and Write All registers
vel_over_vout_max veO_vramp_target window Read Al Reg e
- vel_under_vout_min *x70001404 [22:15] 0 = Addr  Data Trim)

-~ vel_vcontrol_at_targst el IR 0000 000f] cooooooc | w R Write All Reg

vel_veontrol_ramp_busy

vel_veontrol_ramp_fall | ‘ In Syne e
- ve(_vcontrol_ramp_rise Save Config File
Ramp targetwindow. used to define interupt prior to reaching ramp target (2.g.. during soft-start may be used by FW to enable SR's prior to reaching final o

target). LSB = 1.25mV, Range = 0.0 to 318.75mV

HW : USBDO7A | Dengle FW : w4 | EN L | 100 KHz || Ne License | Online Mode | Ready

Figure 13 Force I’°C/PMBus connection

4.2 Multi Device Programmer tool

Use the GUI “Multi Device Programmer” tool to store the FW patch (when applicable), register configuration
and PMBus configuration to OTP.

File  Options iZc  Help Tools

. Load/Save - D -I‘QE]; g Read - ﬁ Write - / Tools -H‘f;n -:\*1:,'- 1] .

Figure 14 Multi Device Programmer tool

Application Note 110f34 V12
2021-10-27



XDPP1100 programming instruction

infineon

Programming procedure using XDPP1100 GUI

4.3 Check OTP partition

Before storing a patch or configuration, the user should check if the OTP memory has been properly
partitioned. Click the “OTP Data” button (Figure 15), and a pop-up window shows all the OTP-related
information (Figure 16). Verify the OTP partition and size in the “FW Trim” section by clicking the “Read FW
Trim” button.

The data partition can be set up to 0x7C00 or 31 kB. The default data partition is 0x4000 or 16 kB. If a different
OTP partition is desired, change the partition size and click the “Store Trim” button. The new partition will be
saved in the OTP trim structure.

File Options iZe Help Tools

Load/Save - D;: -%; g Read - ﬁ Write - / Tools -H‘f:« -‘.p:','- ﬂ .
" J

8- Multi Device Programmer — O X
Device [ Adar || Configuration Fie 12C || Configuration Fie PMBus | % Xvalent
XDPP1BIL 10 | [ Click to select a Register map configfle | | Program 12C | [ Click to select a PMBus corfigfile | [ Program PMBus || OTP Data| [B
——
Figure 15 Multi Device Programmer tool - OTP data
a. OTP List - m} X
FW Trim
FW Trims Store a patchto OTP
Size  |OxDOZA Version (%0002 Boot descriptor (00000003
. Load OTP Patch File {patch bin)
Data partition (0x4000
Patch 1 iti i [eco000 |
'atch partition 1size | (xC000 Patch partition 9size | (%0000 Patch File
Patch partition 2 size  |(x0000 Patch partition 10 size | 00000
Patch partition 3 size Patch partition 11 size | 0x0000
Patch partition 4 size Patch partition 12 size [ox0000
Patch partition 5 size | (%0000 Patch partition 13 size Partition Number |1~
Patch partition 6 size | (x0000 Patch partition 14 size | (x0000
Patch partition 7 size Patch partition 15 size
P . ) ’ )
'atch partition 8 size Patch partition 16 size | 0x0000 Store Patch 1o OTP
Store Trim Read FW Trim Restart Remaining size in selected partition (After Stroring the patch)-
FW Corfigs
Size 0x0008 Config addres offset |XADDR1 v
Version 0x0001 PMBus addres offset |XADDR1 ~
Xvalent Enable "Wﬂk‘-”‘ use for both enabled ~ 12C addres offset [xADDR1 v |
Apply FW Config settings
Ready
Figure 16 Multi Device Programmer tool - OTP data, FW trims
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The number of FW patch rewrites depends on the size of the patch code. The old patch must be invalidated
before storing a new patch to the same partition. The facility to invalidate the existing patch is provided in the
GUI “FW patch” tool.

4.4 Store FW patch

If a FW patch applies, use the following steps to store the patch to OTP.

e Click on the button “Load OTP Patch File (patch.bin)” (Figure 17) to browse for the patch.bin file; select the
file and click on OK.

e Select the patch partition (from 1 to 15). By default, patch partition is 1.

e Click on the button “Store Patch to OTP”.

e Optional steps:

- Toverify if a patch is stored in OTP or not, check the data present in the OTP area from starting
address to size of the patch file. The last word of the patch file is data CRC.

- The starting address of the patch partition is 0x1002400, if the data partition size is 16 kB =

0x4000.
a5 OTP List - o x
FW Trim
FW Trims Store & patch to OTP
Size  |OxDO2A Version  |(x0002 Boot descriptor | (x00000003
Load OTP Patch File {patch bin)
Data partition 4000
Patch partition 1 size  |xCO00 Patch partition 9 size | 0x0000 Patch File
Patch partition 2 size  |0x0000 Patch partition 10 size  |(x0000
Patch partition 3 size | (x0000 Patch partition 11 size  |(x0000
Patch partition 4 size  |x0000 Patch partition 12 size  |x0000
Patch partition 5size  |(x0000 Patch partition 13 size | (x0000 Partition Number
Patch partition & size | (x0000 Patch partition 14 size  |(x0000
Patch partition 7 size  |(x0000 Patch partition 15 size  |x0000
Patch partition 8 size  |(x0000 Patch partition 16 size  |x0000 Store Patchto OTP
Store Trim Read FW Trm Restart Remaining size in selected partition (After Stroring the patch)-
FW Corfigs
Size (0008 Config addres offset | XADDR1 ~
Wersion «0001 PMBus addres offset |XADDR1 ~
Xvalent Enable |:walent use for both enabled ~ |12C addres offset XADDR1 ~
Apply FW Corfig settings Read FW Config ( Debug)

Figure 17 Multi Device Programmer tool - OTP data, store patch to OTP

Note: Size, Version and Boot descriptor are constants - changing these values is not recommended.
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4.5 Apply FW configuration

In the “FW Config” section of Figure 17, the user can select which XADDR pin is going to be used to define the
address offset, and which XADDR pin will program the multi configuration offset (configuration address offset).

For the 40-pin version XDPP1100-Q040, two XADDR pins are available: XADDR1 and XADDR2. It is possible to set
XADDR?2 as the configuration address offset, making it independent from the PMBus and I°C address offset. For
the 24-pin version XDPP1100-Q024, only XADDR1 is available and all of the three offsets should be configured by
XADDRI1.

4.6 Load design file

The design file should be loaded into RAM before storing in OTP. If this is not yet done, close the Multi Device
Programmer and open the design file; click the “Write All (I*C and PMBus)” shortcut button to write all registers
and PMBus commands to RAM.

4.7 Store configuration to OTP

Open the Multi Device Programmer, and set the Xvalent number if you have multiple configurations to be
stored in OTP. For a single configuration, use the default Xvalent=0. Click the “Program Configuration to OTP”
button to store both I°C and PMBus configurations to OTP.

og!
Device Addr ‘ Configuration File 12C | ‘ Configuration File PMBus ‘ OTP Data | | Xvalent |
XDPPIC3N 10 | Click to select a Register map config file | | Program 12C ] ‘ Click to select a PMBus config file ‘ ‘ Program PMBus ‘ OTP Data | |3 ‘
Program All Devices _ Restore Save Production File

Figure 18 Program configuration to OTP
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5 Partial configuration and multi configuration

5.1 Partial configuration

If only a couple of parameters were modified after the whole configuration was stored in OTP, partial
configuration could be used to update these parameters without the need to rewrite the whole configuration.
This could save OTP space and allow many more updates. Partial configurations are stored to OTP in the data
partition area. Two types of partial configurations are available.

e Partial PMBus configuration
e Partial register configuration

PMBus partial configuration has a limit of 32 partial configurations per Xvalent. Register partial configuration
has no limit on the number of stores as long as OTP space is available.

5.1.1 Store PMBus partial configuration

Use PMBus command 0x17 STORE_USER_CODE to write individual PMBus commands to the OTP - for example,
if the command 0x55 VIN_OV_FAULT_LIMIT was updated to a new value. Write the new threshold to the 0x55
command. Then write 85 (hex 0x55 equals decimal value 85) to 0x17 STORE_USER_CODE. The new
VIN_OV_FAULT_LIMIT will be saved to OTP.

code | command | = code | Command | 123
55 |55 VIN_OV_FAULT_LIMIT v 17 |17 STORE_USER_CODE bl
STORE_USER_CODE
80.00 : 8 2

The STORE_USER_CODE command instructs

The VIN_OV_FAULT_LIMIT command sets
the value of the input voltage that causes an
Input Overvoltage Fault. This command has
two data bytes formatted in the 11 Bit Linear
Data format. THe format is Linear 11, -2,

the PMBus device to copy the parameter
whose Command Code matches value in
the data byte from the Operating Memory
to the matching location in the non-volatile
User Store memory.

The range is 0 to 128V and the resolution is
0.25V.

Read Write V
Write Yf

Figure19 STORE_USER_CODE

5.1.2 Store register partial configuration

To store a register partial configuration to OTP, go to the register map and click the “Group Command” tab
(Figure 20). Choose the target register and double-click the register. It will be brought to the “Group
Command” table. Go to the ValHex column and modify the register value, then click the “Write Partials” button.
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£ xD 00 GUI B 4 - O

File Options i2c Help Tools

Dload/Saver DEE Reﬁ—ﬂl@’ Write - / Tools—y’f;. i) :J .

@ Total Pout : 0.00 W Design Tools

=@ XDPP1C3N::i2c x10 pwm e telem0 telem1 SRR ER T EOREEE e

@ Loop 0::pmb x40 faultd fault] fan0 fan1 [:,,,,,‘ e ]Q Rl Ve
® Loop 1::pmb x40 tsen timcom fauktcom Faw s

analog vsen0 wvsenl wvsen2 vcontrold e i makiidal Read Group
veontroll  Pid0  pid1  isen0  isenl » 1 d0 00001C04
=~ Dynamic_PID A
pid0_kfp1_index_1ph
pid0_kfp2_index_1ph
pid0_kp_index_1ph
pid0_ki_index_1ph
pid0_kd_index_1ph
pid0_ff_vrect_ovenide
pid0_ff_ovenide
pid0_ff_ovenide_sel <
- Static_PID

pid0_ff_dt_adj - =
pid0_kp_ff_lpf Read and Write All registers
pid0_ff_gain_scale pid0_ff_dt_adj Read Al Reg Read Al without
pid0_ff_vrect_sel x70001C00 [7:0] 0 3 Addr Data Trim)
Sl 25660 || W [oocoooao][oocuooao] w | || Maees
P foroe_chay ] Load Config Fle

pid0_force_duty_en I
pid0_ver_exit_thrs Off Smo Save Config File

Dfdg_Vﬂ_mﬁ_m Read Write Compare Config

(ONIE 2

Register description

Figure 20 Store register partial configuration using GUI

5.2 Multi configuration

This section uses an example to show how to store multi configurations to OTP and use the XADDR?2 pin to
select which configuration should be loaded at power-up.

5.2.1 Multi configuration setup

Enable the I’C and PMBus address offset by XADDR resistor, and select the XADDR1 pin for I°C and PMBus offset,
or select the XADDR2 pin for multi configuration offset.

eae] ot =

C9 | C3 FW_CONFIG_PMBUS v _
FW Trim FW Config
Feature select 0 %
Fauk select [GPio2 |
: Lﬂ Size |0x0008
Power good select  |GPIOT
Version | x0001
Enable select |Gric0
GPIO direction T s Xvalent Enable lwalerl use for both enabled v ]
GPIO polarity o |$ Configurater addres offset | XADDR2 v |
PMBus base addr & & PMBus addres offset | XADDR1 v|
EH90we mih = ] v 12C addres offset |XADDRT " |
PMBus addr offset enable 71 $
12C base addr 6 1S
12C addr offset o IS Apply FW Config settings
12C addr offset enable e s

Figure 21 Address offset configuration
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5.2.2 Store the first configuration

Load the first design file, click “Write All” and go to the Multi Device Programmer to store the first configuration
with Xvalent=0.

B8 Multi Device Programme - O X

Device Addr | Configuration File 12C | Configuration File PMBus OTP Data_| [ Xvalent |
XDPPIC3N 10 ‘ Click to select a Register map config file ‘ | Program 12C l | Click to select a PMBus config file | | Program PMBus | OTP Data ‘ ‘O l

Figure 22 Store configuration to Xvalent=0

5.2.3 Store the second configuration

Load the second design file, click “Write All” and go to the Multi Device Programmer to store the second
configuration with Xvalent=1.

B8 Multi Device Programmer - O e

Device Addr || Configuration File 12C | Corfiguration File PMBus OTP Data | | Xvalent
XDPP1C3N 10 ‘ Click to select a Register map config file | | Program 12C l | Click to select a PMBus config file | | Program PMBus | OTP Data | ‘1 l

Figure 23 Store configuration to Xvalent=1

5.2.4 Check configuration in OTP

In the FW Patch tool, check “Trim and Config”. Find two configurations with Xvalent=0 and Xvalent=1.

INVALIDATED at - Address = Ox10020CA4, Size = 0x01B0

INVALIDATED at - Address = Ox10020E54, Size = (x01B0

OTP_FS_CMD_CONFIG_DATA- Xvalent No : 0 at - Address = (x10021004, Size = (x00FC
OTP_FS_CMD_PMBUS_DEFAULT_LP0- Xvalent No : 0 at - Address = (10021100, Size = 0x01B0
OTP_FS_CMD_PMBUS_USER_LPO- Xvalent No : 0 at - Address = 0x100212B0, Size = 0x0180
>0TP FS_CMD_PMBUS_DEFAULT_LP1- Xvalent No : 0 at - Address = Ox10021460, Size = 0x01B0
PM R - No:0at- Addness=0x10021610 Size = (x01B0
TP FS_CMD_CONFIG_DATA- Xvalent No - Tl - .
OTP_FS_CMD_PMBUS_USER_LP0- Xvalent No : 1 at - i = 0x100218BC, Size = (x01B0
OTP_FS_CMD_PMBUS_USER_LP1- Xvalent No - 1 at - Address = 0x10021A6C. Size = (x01B0
OTP_FS_CMD_TERMINATION- Xvalent No : 0 at - Address = (x10021C1C. Size = 0x0000

Figure 24 Find configurations in OTP

5.2.5 Verify the configuration with different XADDR resistor

Power cycle 3.3 V Vpp, the configuration is selected by the remainder of the
config_offset/number_of_configuration.

Power cycle 3.3 V Vpp, with 47k address resistor at XADDR2 (offset=0), remainder of
config_offset/number_of_configuration = remainder of (0/2)=0, the first configuration was selected.

Power cycle 3.3V Vpp and put 6.8k resistor to XADDR2 (offset=3), remainder of
config_offset/number_of_configuration = remainder of (3/2)=1, the second configuration was selected.
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6 Programming procedure using I°C protocol

6.1 Storing FW trim
The section below provides the details on storing FW trims to OTP for OTP partitioning for data partition, and
patch partitions. The below example is for 4 partitions:
e Data partition = 0x4000,
e Patch partition 1 =0x1000,
e Patch partition 2 =0x5800,
e Patch partition 3 =0x5800
The same partition is shown using the GUI in Figure 25 below.

OTP Partition
Size [0x002A | Data Partition OTP Section 9 Size otp
o B
Data Partition
Version OTP Section 1 Size OTP Section 10 Size Trim Structure and Data §
Coonfig Structure and Data
Boot descriptor OTP Section 2 Size OTP Section 11 Size Fimbues e and flata Ly
Patch Partition 1
OTP Section 3 Size OTP Section 12 Size Relocatable Patches éé
Fixed Address Patches .
OTP Section 4 Size OTP Section 13 Size I 151
Ly
OTP Section 5 Size OTP Section 14 Size Pkt 127
e A
OTP Section 6 Size OTP Section 15 Size EAEEaii.) 2
Relocatable Patches 2
[0 razs Patches fin -
OTP Section 7 Size OTP Section 16 Size Fied Adirass Patch v
OTP Section 8 Size
Patch Partition 16 .
einCal e Faiches ‘_g
FE(E';H;S&;EPFLIEhES v gm
Store Trim Reset Read FW Trim
Figure 25 OTP partitioning
e Write data partition of size 0x4000 and patch partition 1 of size 0x2000 at address 0x2005¢510
- Byte0 =0x00 (data partition size, low byte)
- Bytel =0x40 (data partition size, high byte)
- Byte2 = 0x00 (patch partition 1 size, low byte)
- Byte3 =0x20 (patch partition 1 size, high byte)
o The following data bytes appear on the I°C bus:
[0x20] [0x10] [0xC5] [0x05] [0x20] [0x00] [0x40] [0x00] [0x20]
Application Note 18 0of 34 V1.2
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o Write patch partition 2 of size 0xA000 and patch partition 3 of size 0x0000 at address 0x2005c514
- Byte0 =0x00 (patch partition 2, low byte)
- Bytel = 0xAO0 (patch partition 2, high byte)
- Byte2 = 0x00 (patch partition 3 size, low byte)
- Byte3 =0x00 (patch partition 3 size, high byte)
 The following data bytes appear on the I°C bus:
[0x20] [0x14] [0xC5] [0x05] [0x20] [0x00] [0xA0] [0x00] [0x00]

e Write MFR_FIRMWARE_COMMAND PMBus command with the data byte 0x03 to store the trim (including the
new partition sizes) to OTP.

- MFR_FIRMWARE_COMMAND = OxFE
- Store trim =0x03

 The following data bytes appear on the I°C bus:
[0x80] [0x00] [0x00] [0x80] [0OXFE] [0x03]

6.2 Storing FW configuration

The section below provides the details on storing FW configuration to OTP to select I°C address offset, PMBus
address offset, config offset and Xvalent enabled/disabled.

o Write I°C Address offset, PMBus address offset, Config address offset, and Xvalent enabled at address
0x2005c¢500

- Byte0 = 0x00 (Xvalent enabled/disabled)
- Bytel =0x00 (Config address offset)

- Byte2 = 0x00 (PMBus address offset)

- Byte3 =0x00 (I°C Address offset)

 The following data bytes appear on the I°C bus:
[0x20] [0x00] [0xC5] [0x05] [0x20] [0x00] [0x00] [0x00] [0x00]

e Write MFR_FIRMWARE_COMMAND PMBus command with the data byte 0x04 to store configuration to OTP
- MFR_FIRMWARE_COMMAND = 0xFE
- Store Config = 0x04

o Thefollowing data bytes appear on the I°C bus:
[0x80] [0x00] [0x00] [0x80] [OXFE] [0x04]
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6.3

Patch file format

Patches are released in standard .bin format. The data format of the patch file is shown below:

Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte Byte
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. Size . . Reser
Location of patch CRC header redundant Size Option ved cmd
datal Version new Version base Execute
) YY) YY) YY) YY) YY) Datas3... Data2...
(11}
EOF CRC data dataN eoe oo
Figure 26 Patch file format
6.4 Storing a FW patch through I>C protocol

e Parse the patch.bin file to read out header information and actual data information.

e The header has the important information to store the patch:

O

O

Command and size
A command value of 0x10 indicates an active patch
A size of 0x1000 indicates 4 kB of active patch

Header CRC
Location of patch will determine the patch starting address; make sure the patch is prepared for
the correct partition

Example: A patch is prepared for partition 1, and partition 1 starting address is 0x10024000.
Location of patch should be 0x10024000.

Version base and version new

This will be coming from the partial patch_ config file in the patch project
Actual data to be stored to OTP

Data CRC

Example: Below is the patch.bin file

Figure 27 shows the header information of a patch.

Header Info

cmp |16 Option  |0000
Size |1000 Size Redundant 1000
Header CRC |BBFD1D7F Data CRC [36937D5E
Location of Patch | 10024000 Execution of Patch | 100245FD
Version Base |5C843EFA Versionnew |5971BBEB
Figure 27 Patch header information
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L dpatch.bin x

|-JIJE|-Z|-JIJEIIZI v| ¥’ iﬁ-l 1 2 3
00000000 | [G00000L0]|10001000 SbedldTf 10024000
00000010 | 100245fd Sc843efa 5971bbbb 4604b510
00000020 | £0004620 4503£a87 460a4620 £842£000
00000030 | 0000bdl0 00030440 4806bSL0 28006800
00000040 | 69014002 47882004 48032001 60030440
00000050 | 0000bd10 20063204 20002280 4808510
Q0000060 | 25006540 €501d002 47882005 49032001
00000070 | 60080480 0000bAL0 20063204 =0002280
00000080 | 28500b538 4cOedl0e 28006820 £8cld0lb
Q0000090 | 47882004 90006960 68256820 34032004
000000a0 | 47aSccOe 4207hbd38 20006020 480460a0
000000b0 | 30082301 €0417003 49038082 eTege0cl
0000000 | 20063204 100054cc 1002403% 2800b533
00000040 | 4c0£d10f 280062360 68cld00c 47882005
000000e0 | 6240450b 68609000 20056835 ccle34ls
000000£0 | bd3847a8 60604307 £1a02000 23014304
00000100 | 70033018 €0826041 &0cl4903 0000eTel

Figure 28 patch.bin file

e Read the patch file data into chunks of 1 kB (0x400) and loop through the size of the patch (from patch.bin).
o Follow the below steps for first 1 kB of data:
- Store the header and data to the scratch pad area, starting at the address of 0x20061800.
Write the first 1 kB (0x400) values to the address from 0x20061800 to 0x20061BFC.
Example: From the above patch.bin file:
[0x20] [0x00] [0x18] [0x06] [0x20] [0x10] [0x00] [0x00] [0x00]
[0x20] [0x04] [0x18] [0x06] [0x20] [0x00] [0x10] [0x00] [0x10]
[0x20] [0x08] [0x18] [0x06] [0x20] [0x7F] [0x1D] [0xFD] [0x5B]
[0x20] [0x0C] [0x18] [0x06] [0x20] [0xBB] [0xBB] [0x71] [0x59]

o O O 0O O O O O

[0x20] [0xFC] [0x1B] [0x06] [0x20] [0X5E] [0x7D] [0x93] [0x36]
- After this step, you will have the patch.bin file’s first 1 kB of data placed on the scratch pad.
o Scratch pad has the below data:

0 4 8 c ~
pOLLA BN 00000010 10001000 | SBFDID7F | 10024000
20061810 | 100245FD | SCB43EFA | 5971BBBB | 4604B510
20061820 | FO004620 4503FABT | 46044620 FB4EFO00
20061830 | 0000BD10 | 0DOO30D40 | 4806B510 | 28006800
20061840 | 63010002 47882004 45032001 60080440
20061850 | 0000BD10 | 20063A04 | EOO0E200 | 4806B510
20061860 | 28006840 | 6901D002 | 47832005 49032001
20061870 | 60080430 | OOOOBD1D | 20063A04 EQDDE280
20061880 | 2800B538 | 4COEDIOE | 28006820 | 68C1DO0B
20061890 | 47382004 90006960 68356820 34082004
200618A0 | 47ABCCOE | 4807BD38 | 20006020 480460A0
200618B0 | 30082301 60417003 45036032 E7ES60C1
200618C0 | 20063404 100054CC 10024035 28008538

Figure 29 Scratch pad data
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- Write MFR_LFIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 0 and Byte 1 includes the size of bytes (1 kB =1024 =4 * 256 + 0). Byte 2 will provide
information included or not on the header. Byte 3 will provide information on the partition
number.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD
o writeData[4]
= writeData[0]=0
= writeData[1] =4 // 1024 =256 * 4 + 0 -> Byte1(MSB) = 4 and Byte0(LSB) =0
= writeData[2] =1 // headerisincluded
= writeData[3] =1 // partition number=1
o Following data bytes appear on the I1°C bus:

= [0x80] [0x00] [0x00] [0x80] [O0xFD] [0x04] [0x00] [0x04] [0x01] [0x01]
Note: Description of the data bytes:

[0x80] [PMBus address]

[0x00] [PMBus page command code]

[0x00] [page number: 0 =loop 0, 1 = loop 1]

[0x80] [PMBus address]

[0xFD] [PMBus command code]

[0x04] [length (n): 4 = 4 bytes data]

[0x00] [0x04] [0x01] [0x01] [byteO] [bytel] [byte2] ..........[Byten-1]

- Write MFR_FIRMWARE_COMMAND PMBus command with the data byte as 0x06 to store the
patch to OTP.

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 6)
o MFR_FIRMWARE_COMMAND = OxFE
o Store register configuration = an argument of 0x6
o Following data bytes appear on the I2C bus:
= [0x80] [0x00] [0x00][0x80] [OxFE] [0x06]
e Follow the below steps for the next 1 kB of data.

o Forexample, if patch.bin file has a size of 0x1000 (4 kB). This loop will run three times, each
time storing 1 kB of data to the scratch pad and then moving the data to store to OTP.

- Store the next 1 kB of data to the scratch pad area, starting at the address of 0x20061800.

- Write MFR_FIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 0 and Byte 1 includes the size of bytes (1 kB = 1024 =4 * 256 + 0). Byte 2 will provide

Application Note 220f 34 V12
2021-10-27



o~ _.
XDPP1100 programming instruction |nf|ne0n

Programming procedure using 12C protocol

information included or not on the header. Byte 3 will provide information on the partition
number.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD
o writeData[4]
= writeData[0] =0
= writeData[1] =4 // 1024 =256 * 4 + 0 -> Byte1(MSB) = 4 and Byte0(LSB) =0
= writeData[2] =0 // no header isincluded
= writeData[3] =1 // partition number=1
o Following data bytes appear on the I>C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [OxFD] [0x04] [0x00] [0x04] [0x00] [0x01]

- Write MFR_FIRMWARE_COMMAND PMBus command with the data byte as 0x06 to store the
patch to OTP

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 6)

o MFR_FIRMWARE_COMMAND = OxFE

o Store register configuration = an argument of 0x6

o Following data bytes appear on the I°C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [OxFE] [0x06]

e Restart to make sure the changes of patch will take effect, by writing MFR_FIRMWARE_COMMAND PMBus
command with the data byte as OxE

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, OxE)

o MFR_FIRMWARE_COMMAND = OxFE

o Store register configuration = an argument of OxE

o Following data bytes appear on the I>C bus (see Note: for the description of the data byte):

= [0x80] [0x00] [0x00][0x80] [OxFE] [OxOE]

Note: It is advisable to store a patch before storing the configuration to OTP, as the stored patch is adding
MFR PMBus commands. This is changing the total number of supported commands and hence storing
a configuration later will include both standard commands as well as MFR commands to OTP. The
sequence of storing patch and configuration is important if there are newly added MFR commands in
the patch.

Note: Storing a patch to an IC that already has a configuration stored: Storing a patch with added MFR
commands will create a conflict in terms of total number of supported commands and size of the
configuration, as the previously stored configuration does not include MFR commands and the patch
is supporting new commands. In this case, it is advisable to invalidate the previous configuration and
store a patch first and then store the PMBus configurations.
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Note: After storing a patch, invalidate the patch and store a new patch. The latest active patch is always

remapped to the beginning of the partition by FW. So reading the OTP always shows the active patch
at the beginning of the patch partition.

6.5 Configuration file format

The data format of the configuration file is shown in Figure 30.

Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte Byte
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Size . . Xvale
datal CRC header redundant Size Option nt cmd
data5 datad data3 data2
YY) YY) YY) YY) YY) YY) data7... dataé...
(11}
EOF CRC data dataN eoe oo
Figure 30 Configuration file format
6.6 Storing full configuration using I°C port

o Write the configuration to RAM - both register configuration and PMBus commands.
- Write register buffer values into the respective address by following the 1°C protocol.
- Write all PMBus commands for both the loops (based on the selected part).

e Follow the below steps to write the register configuration from RAM to OTP.

- Write MFR_FIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 0 mentions the Xvalent number and other bytes can be ignored or simply written as zeroes.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD

o writeData[4]
= writeData[0] =0 //Xvalent number
= writeData[1]=0
= writeData[2] =0
= writeData[3]=0

o Following data bytes appear on the I>C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00] [0x80] [0xFD] [0x04] [0x00] [0x00] [0x00] [0x00]

- Write to register address FW_CONFIG (0x2005c500) the below data bytes:

= Byte0=8 //Config size LSB
= Bytel=0 //MSB config size MSB
= Byte2=1 //Config version LSB
Application Note 24 of 34
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= Byte3=0 //Config version
o Following data bytes appear on the I°C bus:
= [0x20] [0x00] [0xC5] [0x05] [0x20] [0x08] [0x00] [0x01] [0x00]

- Write to register address fw_config_xv_enable (0x2005c504) the below data bytes:

= Byte0=1 //Config Xv enabled (0 - Xvalent use disabled, 1 - Xvalent use enabled)
= Bytel=0 //Configurator address (0 = XADDR1, 1 = XADDR2)

= Byte2=0 //PMBus offset (0 = XADDR1, 1 = XADDR?2)

»  Byte3=0 //I°C offset (0 = XADDRL, 1 = XADDR2)

(©]

Following data bytes appear on the I°C bus:
= [0x20] [0x04] [OxC5] [0x05] [0x20] [0x01] [0x00] [0x00] [0x00]

- Write MFR_LFIRMWARE_COMMAND PMBus command with the data byte as 0x04 to store
register configuration.

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 4)

o MFR_FIRMWARE_COMMAND = OxFE

o Store register configuration = an argument of 0x4

o Following data bytes appear on the I>C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [OxFE] [0x04]

e Follow the below steps to write the PMBus configuration from RAM to OTP:

- Write MFR_FIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 0 mentions the Xvalent number and other bytes can be ignored or simply written as zeroes.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD
o writeData[4]
= writeData[0] =0 //Xvalent number
= writeData[1]=0
= writeData[2] =0
= writeData[3]=0
o Following data bytes appear on the I°C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [OxFD] [0x04] [0x00] [0x00] [0x00] [0x00]
- Write PMBus command STORE_DEFAULT_ALL
o PMBus command (STORE_DEFAULT_ALL)
o Following data bytes appear on the I°C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [0x11]
- Write PMBus commands STORE_USER_ALL
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o PMBuscommand (STORE_USER_ALL)
o Following data bytes appear on the I*C bus (see Note: for the description of the data byte):

= [0x80] [0x00] [0x00][0x80] [0x15]

6.7 Store PMBus partial configuration

Below are the steps for writing partial PMBus configuration to OTP. PMBus partial configuration has a limit of 32
partial configurations per Xvalent.

- Write the PMBus configuration (PMBus commands) to the RAM.
o Example: Writing PMBus command TON_RISE (0x61) to value of 0x0050
o [0x80] [0x00] [0x00] [0x80] [0x61] [0x50][0x00]

- Write STORE_USER_CODE PMBus command with data byte as command code to store partial
configuration to OTP.

o Example: Writing PMBus command STORE_USER_CODE (0x17) to value of 0x61
o [0x80] [0x00] [0x00][0x80] [0x17] [0x61]

6.8 Store register partial configuration

Below are the steps for writing partial register configuration to OTP. Register partial configuration has no limit
on the number of stores (as long as OTP space is available).

- Write the register address and data to the scratch pad area, starting at the address of
0x20061800. (RAM_SCRATCHPAD_ADDRESS) and 0x20061804 (RAM_SCRATCHPAD_ADDRESS +
4).
o Example: To store register “pid0_kp_index_1ph” - address “0x70001C04” a value of
“0x00C32DF7”
o [0x20] [0x00] [0x18] [0x06] [0x20] [0x04] [0x1C] [0x00] [0x70]
o [0x20] [0x04] [0x18] [0x06] [0x20] [0xF7] [0x2D] [0xC3] [0x00]
- After this step, register address and data are placed on the scratch pad.
o Scratch pad has the below data:

0 4 8 c i
FOLGA I 70001004 00C32DFT 00000004 00180018
20061810 | E3s42488 TO001C04 00C32DF7 | 7337B8CE
20061820 | 75C6FC98 | A10CE3CT FT7AF16F T0257214
20061830 | 932C670F | BC3ABL11 2C1COFAT FD4A1306
20061840 | 783B5772 AF244835 56035FBE E80580C2
20061850 | 7A3CACTD | 66550667 | DDC3IFIEY | ATGEGDER
20061860 | ASABEVBE | 1EJEFEBC | 75DOCF3E | 4D0B1000

Figure 31 Scratch pad data

- Write PMBus command 0xFD MFR_FIRMWARE_COMMAND_DATA with the data options as
below. Byte 0 is for Xvalent number. Byte 1 and Byte 2 include the size and total number of bytes
to move to OTP. Byte 3 is not used.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
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o MFR_FIRMWARE_COMMAND_DATA = 0xFD
= writeData[0] =0 //Xvalent number
= writeData[1] =8 // for one register (4 bytes for address and 4 bytes of data = 8 bytes)
=  writeData[2]=0
= writeData[3]=0
o Following data bytes appear on the I>C bus (see Note: for the description of the data byte):
= [0x80] [0x00] [0x00][0x80] [OxFD] [0x04] [0x00] [0x08] [0x00] [0x00]

- Write PMBus command 0xFE MFR_FIRMWARE_COMMAND with the data byte 0x14 to store
partial configuration OTP.

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 0x14)

o MFR_FIRMWARE_COMMAND = OxFE

o Store register configuration = an argument of 0x14

o Following data bytes appear on the I°C bus (see Note: for the description of the data byte):

= [0x80] [0x00] [0x00][0x80] [OxFE] [0x14]

6.9 Procedure to find remaining free memory in OTP

The section explains how to find the remaining size of the OTP, so the programmer knows if the IC has enough
space to store a new configuration or a patch.

6.9.1 Procedure to check remaining space in data partition to store a new
configuration

- Write MFR_LFIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 3 will provide information on the partition number.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD
o writeData[4]
=  writeData[0] =0// not used
= writeData[1] =0 // not used
= writeData[2] =0 // not used
= writeData[3] =0 // partition number=0
o Following data bytes appear on the I°C bus:

= [0x80] [0x00] [0x00] [0x80] [OxFD] [0x04] [0x00] [0x00] [0x00] [0x00]
Note: Description of the data bytes:

[0x80] [PMBus address]
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[0x00] [PMBus page command code]

[0x00] [page number: 0 =loop 0, 1 =loop 1]

[0x80] [PMBus address]

[0xFD] [PMBus command code]

[0x04] [length (n): 4 = 4 bytes data]

[0x00] [0x00] [0x00] [0x00] [byteO] [bytel] [byte2] ..........[Byten-1]

- Write MFR_LFIRMWARE_COMMAND PMBus command with the data byte as 0x10 to find the
remaining size in the selected partition in OTP.

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 0x10)
o MFR_FIRMWARE_COMMAND = OxFE
o Store register configuration = an argument of 0x10
o Following data bytes appear on the I°C bus:
= [0Ox80] [0x00] [0x00][0x80] [OxFE] [0x10]

e Read MFR_FIRMWARE_COMMAND_DATA PMBus command. The return value provides the remaining
space in number of bytes.

o PMBus Read Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o Following data bytes appear on the I°C bus:
= [0x80] [0x00] [0x00][0x80] [OxFD] [0x81] [0x04] [0x00] [0x20] [0x00] [0x00]

* Inthe above example, the return value is 0x00004000. So, the free space in bytes =
0x2000 =8 kB.

6.9.2 Procedure to find remaining space in patch partition to store a patch

- Write MFR_FIRMWARE_COMMAND_DATA PMBus command with the data options as below.
Byte 3 will provide information on the partition number.

o PMBus Write Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o MFR_FIRMWARE_COMMAND_DATA = 0xFD
o writeData[4]
=  writeData[0] =0// not used
= writeData[1] =0 // not used
= writeData[2] =0 // not used
= writeData[3] =1 // partition number=1
o Following data bytes appear on the I°C bus:

= [0x80] [0x00] [0x00][0x80] [OxFD] [0x04] [0x00] [0x00] [0x00] [0x01]

Note: Description of the data bytes:
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[0x80] [PMBus address]

[0x00] [PMBus page command code]

[0x00] [page number: 0 =loop 0, 1 =loop 1]

[0x80] [PMBus address]

[0xFD] [PMBus command code]

[0x04] [length (n): 4 = 4 bytes data]

[0x00] [0x00] [0x00] [0x01] [byteO] [bytel] [byte2] ..........[Byten-1]

- Write MFR_FIRMWARE_COMMAND PMBus command with the data byte as 0x10 to find the
remaining size in the selected partition in OTP.

o PMBus command Write Byte (MFR_FIRMWARE_COMMAND, 0x10)
o MFR_FIRMWARE_COMMAND = OxFE
o Store register configuration = an argument of 0x10
o Following data bytes appear on the I°C bus:
= [0x80] [0x00] [0x00][0x80] [OxFE] [0x10]

e Read MFR_FIRMWARE_COMMAND_DATA PMBus command. The return value provides the remaining
space in number of bytes.

o PMBus Read Block command (MFR_FIRMWARE_COMMAND_DATA, writeData)
o Following data bytes appear on the I1°C bus:
= [0x80] [0x00] [0x00][0x80] [OxFD] [0x81][0x04][0x00] [0x40] [0x00] [0x00]

* Inthe above example, the return value is 0x00004000. So, the free space in bytes =
0x4000 = 16 kB.
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7 Invalidating FW patch and configurations

7.1 Invalidating FW patch and configuration by GUI

In GUI FW Patch tool, choose the OTP partition number and click the “Invalidate a patch in a partition” to
invalidate the patch in that partition. There is an option to invalidate the configuration right after invalidating
the patch. This is recommended if there are MFR commands defined in the patch. Both register and PMBus
configuration would be invalidated when this option is checked. To keep the configuration in OTP, uncheck
“Invalidate configuration”.

The tool also provides multiple options to invalidate register configuration, invalidate PMBus configuration,
invalidate register partial configuration (“Invalidate Config Partial”) and invalidate PMBus partial configuration.

85l FW Patch Tool — O X
OTP Partition FW Patch FW Patch Handler FW Config FW Debug

Rows: [1 |

Patch Finder and Invalidate

Partition Number

Invalidate a patch in a partition OTP Address |0x10020000 OTP Address |0x10024000
Invalidate configurati Note: the number of rows
Find Active patch = € fon Read read are=Rows * 32 Read
Note:Active patch is mapped to OTP partition 1 at boot oTP
0 4 8 [+ Lo

P08 00000000 00000000 00000000 00000000
10020010 00000000 00000000 00000000 00000000
10020020 00000000 00000000 00000000 00000000

Trm and Config( Finder and Invalidata)l

Find Trim and Corfig XvalentNo 0 5 AL R 10020030 | 00000000 00000000 00000000 00000000

i » Invalidate Config Partial 10020040 00000000 00000000 00000000 00000000

Size Remaining - 10020050 = 00000000 00000000 00000000 00000000
Invalidate PMBus Config Loop 1

10020060 (00000000 (00000000 00000000 00000000

Invalidate PMBus Config Loop 2 10020070 | 00000000 00000000 00000000 00000000

Invalidate PMBus Partial 10020080 (00000000 (00000000 00000000 00000000

10020090 00000000 00000000 (00000000 00000000
100200A0 00000000 00000000 (00000000 00000000
10020080 00000000 00000000 (00000000 00000000
100200C0 = 00000000 00000000 00000000 00000000
10020000 00000000 00000000 (00000000 00000000
100200E0 = 00000000 00000000 00000000 00000000
100200F0 ' 00000000 00000000 00000000 00000000
10020100 = 00000000 00000000 00000000 00000000
10020110 = 00000000 00000000 00000000 00000000
10020120 = 00000000 00000000 Q0000000 00000000
10020130 00000000 (00000000 00000000 00000000

Note: Invalidate button invalidates the patches starting from the Partition

nomberto the end of OTP 10020140 00000000 00000000 00000000 00000000
0K Apply Help
Figure 32 FW patch tool - invalidate patch and configuration
7.2 Invalidating FW patch
Code Listing 1
Tr‘y

// 1. Disable the MMU
// Store the boot descriptor into temp variable, to load back again at the end of the function
// boot_descriptor_addr = “0x2005C544”
i2c Read 4Bytes (boot_descrptor_addr, data2)
// Disable MMU by writing OxF into boot descriptor register
i2c Write 4Bytes("000000OF", boot descrptor_addr)
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Code Listing 1

// 2.Reset after disabling the MMU
PMBus Write Byte command (MFR_FIRMWARE_COMMAND, OXxE)

// 3. Pass the parameters to FIRMWARE COMMAND DATA - PMBus command to invalidate the patch

writeData(@) = &H10 // Patch file command type (0x10)

writeData(1l) = ©

writeData(2) = ©

writeData(3) = partition_number // Partition number —to invalidate partition — “1”

PMBus Write Block(MFR_FIRMWARE_COMMAND DATA, writeData)

// 4 .Execute the PMBus command (FIRMWARE COMMAND) to invalidate the patch — pass the argument as
0x12 to invalidate
PMBus Write Byte command (MFR_FIRMWARE_COMMAND, &H12)

// 5. Read back the status to check if invalidate is successful or failed. If status returned is 0 then success,
else failed.
data = PMBus Read Block command (MFR_FIRMWARE_COMMAND DATA, 4)
If (data(®@) <> @) Then
MessageBox.Show("Invalidating the patch failed")
End If
Catch ex As Exception
MessageBox.Show("Invalidating patch failed")
Finally

// 6. Enable the MMU by restoring the boot descriptor — which is saved in the first step into data2
i2c Write 4Bytes(data2, boot descrptor_addr, ox1e)

// 7. Reset after enabling the MMU
PMBus Write Byte(MFR_FIRMWARE_COMMAND, OXE)

End Try

7.3 Invalidating configurations (register, PMBus and partial configurations)

The code listing shows the procedure for invalidating register configuration, PMBus configurations for loop 0,
loop 1 and also partial configurations.

The command type determines the type of configuration to be invalidated.

e Toinvalidate register configuration set command = 0x04
e Toinvalidate PMBUS_DEFAULT_LPO set command = 0x06
e Toinvalidate PMBUS_USER_LPO set command = 0x07

e Toinvalidate PMBUS_DEFAULT_LP1 set command = 0x08
e Toinvalidate PMBUS_USER_LP1 set command = 0x09

e Toinvalidate CONF_PARTIAL set command = 0x0A

e Toinvalidate PMBUS_PARTIAL set command = 0x0B
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Code Listing 2

Try
// 1. Disable the MMU
// Store the boot descriptor into temp variable, to load back again at the end of the function
// boot_descriptor_addr = “0x2005C544”
i2c Read 4Bytes (boot_descrptor_addr, data2)
// Disable MMU by writing OxF into boot descriptor register
i2c Write 4Bytes("@000000F", boot_descrptor_addr)

// 2. Reset after disabling the MMU
PMBus Write Byte command (MFR_FIRMWARE_COMMAND, OXxE)

// 3. Pass the parameters to FIRMWARE COMMAND DATA - PMBus command to invalidate the patch

writeData(@) = command // Command value is based on above in the description
writeData(l) = ©

writeData(2) = ©

writeData(3) = © // Data partition — “0”

PMBus Write Block(MFR_FIRMWARE_COMMAND_DATA, writeData)

// 4. Execute the PMBus command (FIRMWARE COMMAND) to invalidate the patch — pass the argument as

0x12 to invalidate
PMBus Write Byte command (MFR_FIRMWARE_COMMAND, &H12)

// 5. Read back the status to check if invalidate is successful or failed. If status returned is 0 then success,
else failed.
data = PMBus Read Block command (MFR_FIRMWARE_COMMAND_DATA, 4)
If (data(®@) <> @) Then
MessageBox.Show("Invalidating the patch failed")
End If
Catch ex As Exception
MessageBox.Show("Invalidating patch failed")
Finally

// 6. Enable the MMU by restoring the boot descriptor — which is saved in the first step into data2
i2c Write 4Bytes(data2, boot descrptor_addr, ox1e)

// 7. Reset after enabling the MMU
PMBus Write Byte(MFR_FIRMWARE_COMMAND, OXE)

End Try
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Document Date of release Description of changes

version

V1.0 11-06-2021 First release

V11 13-09-2021 Modified the order of block length and PMBus read address in PMBus
Block Read command in 3.2, 6.7.1 and 6.7.2 sections

V1.2 27-10-2021 Added FW store trim and FW store config sections in the document
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