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1 Introduction

AN13224

PN7160 high output power permits achieving higher communication distance. This output
power must be managed correctly to avoid any issues at close distance communication
with cards.

The Dynamic Power Control (DPC 2.0) is a feature of the PN7160 that allows to
control the transmitter current. Therefore the field strength depending on loading and
detuning conditions. The DPC can be enabled and then dynamically adapts the output
power neither requiring any additional resource on the host uC nor requiring additional
components.

DPC offers an improved RF performance. On one hand, the overall Q factor of the
antenna coil circuitry can be increased. On the other hand, the DPC antenna tuning
provides an improved transfer function. The DPC as such can be used to extend the read
range or to use smaller antennas, without exceeding the driver current specification of
the NFC IC. Without exceeding the maximum field strength limits as given by the 1ISO/
IEC 14443, NFC or EMVCo standards.

Unlike a standard DPC function (DPC 1.0) the DPC 2.0 algorithm described in this
document uses a true current measurement. Therefore the DPC calibration + correlation
test is not required.

For the DPC enabled, the symmetrical antenna tuning should be used. For more details
regarding the antenna tuning, refer to the dedicated Application Note (see [1]).

All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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2 Asymmetrical versus symmetrical tuning

AN13224

In the standard antenna design, we use a cut-off frequency of up to 22 MHz to provide a
proper detuning and loading behavior of the antenna. This high cut-off frequency helps to
meet the minimum and maximum field strength limits with normal antennas without using
Dynamic Power Control. Also it keeps the |+ypp current below the maximum limit. In this
case, we are talking about asymmetrical tuning.

Once the cut-off frequency is changed to 14.4 MHz -14.7 MHz. The impedance changes
to a “symmetrical” impedance ->symmetrical tuning.

The problem related to the “symmetrical” tuning is the loading and detuning behavior.
While the impedance in case of the asymmetrical tuning increases under detuning and
loading conditions, the impedance in case of the “symmetrical” tuning always decreases.
Without any specific control of the output power, the decreasing impedance increases the
driver current. Therefore the field strength, which might easily extend the allowed limits,
i.e. it might exceed the IC specification for the driver current I1ypp as well as it might
exceed the field strength limits.

Therefore the Dynamic Power Control must be used to compensate
the decreasing impedance and reduce the driver current automatically.

m2 m2

sfreq=13.550 sfreq=13.550
S(1,1)=0.511/179.260 S(1,1)=0.441/177.947
impedance = 16.174 + j0.289 impedance = 19.382 + j0.761

(1.

S(1,1)

/
/
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Symmetrical transfer function Asymmetrical transfer function

Figure 1. Symmetrical and asymmetrical tuning

Asymmetrical tuning

* More robust against detuning and loading — tuning increases under detuning and
loading conditions

» Cut off frequency = 20 MHz - 22 MHz

* No need to use DPC function

Potentially lower operating volume

Typically lower output power (Due to the higher target impedance, typically 20-25 Q)
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Symmetrical tuning

* More detuning and loading sensitive — tuning decreases under detuning and loading
conditions

* Cut off frequency = 14.4 MHz -14.7 MHz

DPC function is required

* Increases the operating volume

¢ Allows using smaller antennas

Typically higher output power (Due to the lower target impedance, typically 16-17 Q)

AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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3 Principle of DPC

When the user places a card, or mobile device or even the reference PICC close to the
antenna, its causes a detuning and loading of the antenna. This can easily result in too
much RF field (power transfer) for the PICC as well as too much driver current (Iypp)

Memi2itect1) [ Smith 200 mu/Ref 10 Mem3qiect1] RN smith 200 mU/ Ref 1U. i~

=
/
/

—

Figure 2. Typical antenna detuning

Figure 2 shows a typical symmetrical antenna tuning impedance on free-air (black trace)
and under a loading condition (green trace). Due to this loading (for example, a piece of
metal) the impedance decreases to values < 10 Q. Without a proper DPC, the Itypp limit
and also the maximum ISO/NFC forum power transfer limit would be exceeded.

Therefore a process is needed to control the output power and the driver current, and to
adapt it to the loading and detuning, if needed. This process is automatically done with
the dynamic power control (DPC).

If the DPC setting is inappropriate or disabled. The PN7160 TXLDO includes a current
limiter function, which is configured to 300 mA + 30 mA. The current limiter is enabled by
default.

Figure 3 shows the principle of the dynamic power control, using the block diagram of a
typical PN7160 circuitry:

TVDD

l lvoo  PN7160

ITVDD

Measurement '

l DPC

TXLDO | %(

CONFIG

3

X _ « foad
L, Driver mmmd Matching B4 Antenna » (Metal or PICC)

Figure 3. DPC principle
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1. The load (card or smart device) decreases the impedance as shown in Figure 2
2. This increases the driver current lypp, which is measured by the IC

3. As soon as a certain threshold of internal current is exceeded, the PN7160
dynamically changes the TX setting (TXLDO level and TX configuration). it reduces
the output power

4. ltypp is reduced

The PN7160 has a lookup table (LUT) with several predefined TX settings. Depending on
the l1ypp internally measured by the firmware, it chooses a LUT entry.

Table 1. Look up table (LUT)

LUT
Entry #1 TX settings #1
Entry #2 TX settings #2
Entry #3 TX settings #3
Entry #4 TX settings #4
Entry ... TX settings ...
Entry #20 TX settings #20

Principle of DPC - Example (ltypp Current)

As soon as the PICC comes closer to the PCD antenna, the loading, and detuning
causes an increase of the driver current ITypp as well as an increase of the power
transfer.

« If the DPC is disabled, the TVDD current is limited by the current limiter to 300
mA (see below). This leads to stress on the integrated circuit and a drop in RF
performance.

« |f the DPC is enabled and properly set, the Iypp current is regulated based on the
LUT inputs. In this case, the current should not exceed the target value (i.e. 220 mA).

/ V= 4nnn IOFFl snn V~
V= inonlofFfl can Ve~

Figure 4. DPC ITVDD impact example
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3.2 Principle of DPC - RF Field behavior

The figure below shows the RF Field behavior for the DPC enabled and disabled. A

metal plate was approached to the antenna.

» For the DPC OFF, there is no power regulation at all (except small drop because of the
current limiter).

* For the DPC ON, the RF power is reduced by the changing the TX settings (see the
jumps).

Figure 5. DPC regulation (RF Field)
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4 Field strength test example (according to ISO/IEC 10373-6)

For the field strength tests, it is preferred to have the PCD send a continuous carrier, i.e.
it performs no modulation. The field strength tests simply require the calibrated reference
PICC and a DC voltage measurement device (volt meter or oscilloscope). The field
strength is equivalent to the calibrated (and required) voltage level. ISO/IEC 10373-6
(see [6]) defines minimum voltage levels, corresponding to the minimum required field
strength, and maximum voltage levels, corresponding to the maximum allowed field
strength. The measured voltage levels must stay in between these limits.

The OM27160 development kit (see [7]) as the PCD and /SO 10373-6 Test PICC Class 3
as PICC have been used for this measurement.

Figure 6 shows an example of PCD field strength measurement according to ISO/IEC
10373-6 for OM27160 development kit.

Without the DPC enabled, the maximum H-field limit is exceeded as well as the TX
driver current (orange curve). Once the DPC is activated. The output power is reduced
according to DPC configuration table (blue curve).

Huay - 1SO 10373-6 CLASS 3 REF PICC

Reference PICCd.c. voltage (V)

0 5 10 15 20 25 30 35 40

Distance (mm)

= DPC Enabled DPC Disabled e Hmax Limit

Figure 6. PCD field strength - Hmax

Figure 7 shows the TVDD current over distance. Without DPC function, the driver current
is exceeded. DPC function ensures that the Iypp current stays below the required limit.
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Figure 7. PCD - TX driver current

If the limit/field strength is exceeded even when DPC is activated. Then the LUT entry
must be adapted accordingly (see Section 9) or higher matching target impedance
should have taken into account.
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As described in PN7160 user manual (see [4]), DPC_CONFIG parameter allows enabling
and configuring the DPC feature.

Table 2. DPC Configuration in E2PROM

disable the DPC

Name and Rights Description Extension Tag Length Default Value
Settings to
DP(_:—CONFIG enable or OxAO 87 N/A
RW in E2PROM 0x0B

Byte 0 of DPC_CONFIG parameter defines how DPC feature is enabled or disabled:
* Bit[7] = DPC in Reader/Initiator Passive: 0: disabled, 1: enabled

« Bit[6] = DPC in Initiator Active: 0: disabled, 1: enabled
« Bit[5] = DPC in Target Active: O: disabled, 1: enabled

* Bits[4:0] = must not be changed

Bytes 7 to 86 of DPC_CONFIG parameter defines DPC lookup table (20 entries), each
entry being defined of 4 bytes.

All information provided in this document is subject to legal disclaimers.
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6 DPC configuration table

Computation of the LUT entries must be done using the PN7160 DPC configuration table
(see [3]). This table helps building the appropriate NCI command to configure PN7160
DPC feature.

The following parameters impact the calculation of the TX settings of the DPC LUT
entries and must be filled to the DPC configuration table "DPC config" sheet:

* VDD(up): Voltage that is provided to supply the TXLDO
¢ Target current: NXP recommends targeting 220 mA
* DPC enable or disable for different modes

DPC Technology selection
DPC for Passive Initiator: 1 0 ... Disabled, 1..Enabled (default: 1)
DPC for Active Initiator: 1 0 ... Disabled, 1...Enabled (default: 1)
DPC for Active Target: 1 0 ... Disabled, 1...Enabled (default: 1)
DPC Target configuration
Vup,min in V(dc): 5 range: 210 5.55V
Target current: 220 range: 100 to 250 mA, this should represent the nominal unloaded TX current
Do not change configuration T
DPC_ENTRY_REF 17 Do not change, automatically computed
DPC_CONFIGO 0 RFU
DPC_CONFIG1 0 RRU Inputs
DPC_ENTRY_FIELDON 16 Do not change, automatically computed
DPC_CONFIG2 144 Use: 144
DPC_CONFIG3 0 Use: 0
DPC_CONFIG4 50 Use: 50
DPC_CONFIGS 0 Do not change, automatically computed
DPC target current range: 15 range: 0 to 31 mA (default: 15 mA)
DPC update interval in ms: 1 range: 0 to 3.264 ms (default: 1 ms)
Figure 8. DPC configuration table "DPC config" sheet

The appropriate DPC NCI command is generated as output.

@utput
Figure 9. Generated DPC NCI command
AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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7 DPC configuration steps

To configure the DPC, it is necessary to measure the current of the IC when the device
has no load (on free air, far from any object that can load the device antenna). A
dedicated PN7160 NCI command (Antenna self-test, see [4]) allows to retrieve the
current internally measured during field ON.

Follow the instructions to activate and set up the DPC:

7.1 Disable DPC

It can be done with the help of the NFC Factory Test application (See[5]). Just send the
following command via "Set proprietary parameters value" function.

20 02 5B 01 A0 OB 57 10 10 90 72 OF 4E 00 3F 95 B7 AA 3F 9F A7 99
52 9F 97 99 5B 9F 97 99 5D 9F 97 00 66 9F 07 00 68 9F 07 00 72 9F
07 00 75 9F 07 00 7D 9F 07 00 7F 9F 07 00 88 9F 04 00 8A 9F 04 00
93 9F 04 00 95 S9F 04 00 SE S9F 02 00 A6 SF 00 00 AB 1F 00 00 B5 1F
00 00 BE 1F 00 00

See the example:

» Tag ID: AOOB
* Length: 57
* Value: 101090 ....... 1F 00 00

Figure 10. DPC Disable using the NFC Factory Test application

7.2 Measure the current (ltypp)

Using your maximum TVDD configuration, measure the current with Antenna self-test 1
command: 2F 3D 02 01 80.

For this, the NFC Factory Test application can be used as well. For example, the
application can be extended as shown below.

The following part of the code has been added to the NfcFactoryTestApp.c main code.

AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.

Application note Rev. 1.2 — 9 November 2022

13/28



NXP Semiconductors AN13224

PN7160 dynamic power control guide

static void current (int handle)

{
char get[] = {0x2F, 0x3D, 0x02, 0x01, 0x00};

char Answer[255];
unsigned int temp;

printf ("Get current value (enter 'ff' during tag ID selection step to leave):\n");

while (1)
{
printf ("\n");
printf ("- enter 80 to get current value (hexadecimal): ");

scanf ("$x", &temp);

if (temp == 0xff) break;

get[4] = (char) temp;

tml_transceive (handle, get, sizeof(get), Answer, sizeof (Answer));

if ((Answer[0] != O0x4F) || (Answer[l] != 0x3D) || (Answer[3] != 0x00)) {
printf ("Error, cannot get parameter value\n");

}

else {

printf ("\n");

printf ("Current raw value= %.2Xh" , Answer[4]);

printf ("\n") ;

printf ("Range (00h->20 mA / 01h->60 mA / 02h->120 mA / 03h->160 mA)= %$.2X ", Answer[5]);
printf ("\n");

}

Also these two lines have been added to the "do-while loop" at the end of the
NfcFactoryTestApp.c code.

printf ("\tll. Get current value\n");

case 1l: current (nHandle); break;

See the example of the current measurement using the NFC Factory Test application:

Figure 11. Current measurement
NCI Response is: 4F 3D 05 00 34 03 00 00
Where:

* Response 6th byte indicates the measured Range 00h->20 mA / 01h->60 mA / 02h-
>120 mA / 03h->160 mA.

* Response 5th byte indicates the measured Current raw value: example 34y =
524ec=52 MA

AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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So the total current is 160 + 52 = 212 mA

If the current is not the targeted value (i.e: 220 mA +/- 10 mA) reduce or increase
matching impedance and repeat the measurement.

Generate DPC NCI command

Use the measured current value as the target current input of the configuration table
PN7160_PN81T_DPC_Config_Template_CAS_v1.0.xls provided by NXP to create the

NCI command.

For this example:

DPC for Passive Initiator = 1
DPC for Active Initiator = 1
DPC for Active Target = 1

* Vup,min in V(dc) =5V
* Target current = 212 mA

DPC Technology selection
DPC for Passive Initiator:
DPC for Active Initiator:
DPC for Active Target:

DPC Target configuration
Vup,min in V(dc):

Target current;

Do not change configuration

DPC_ENTRY_REF
DPC_CONFIGO
DPC_CONFIGL
DPC_ENTRY_FIELDON
DPC_CONFIGZ
DPC_CONFIGS
DPC_CONFIGS
DPC_coNFIGS

DPC target current range:
DPC update interval in ms:

0... Disabled, L..Enabled [default: 1)
0. Disabled, 1. Ensbled (default: 1)
0. Disabled, 1._Enabled (default: 1)

range: 210 555V
range: 1000 250 mA, this should represent the nominal unioaded TX current

Do not change, automatically computed
RFU

RFU

Do not change, automatically computed
Use: 144

Use:0

Use: 50

D0 not change, automatica iy computed
range: 010 31 mA (default: 15 mA)
range: 0t 3.264 ms (default: 1 ms)

srsascer o

Figure 12. DPC Configuration table

04 00 A SF 0200 A7 5F 00 00 ADF 0000 57 00 00 COF 0000

All information provided in this document is subject to legal disclaimers.
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Configurate DPC in EEPROM

Configure the DPC using the NCI command obtained from the configuration table.

For this example, the command is: 20 02 5B 01 A0 0B 57 FO 10 90 72 OF 4E
00 3F 95 B7 AA 3F 9F A7 99 52 9F 97 99 5B 9F 97 99 5D 9F 97 00 66
9F 07 00 68 9F 07 00 72 9F 07 00 75 9F 07 00 7D 9F 07 00 7F 9F Q7
00 88 9F 04 00 8A 9F 04 00 93 9F 04 00 95 9F 04 00 S9E 9F 02 00 A6
9F 00 00 AB 1F 00 00 B5 1F 00 00 BE 1F 00 QO

For the configuration, the NFC Factory Test application can be used. The settings are
done via "Set proprietary parameters value" function.

¢ Tag ID: AOOB

* Length: 57

e Value: FO 1090 ....... 1F 00 00

See the example:

Figure 13. DPC Settings

Once the parameter is successfully set, the DPC is activated for the target current 212
mA +-10mA
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8 DPC function check

When the DPC is activated it is possible to have some information about the DPC
parameters, such as the measured current and the DPC entry used.

It is the purpose of PN7160 proprietary NCI command/response:

» command: 2F 3F 03 03 00 00

* response: 4F 3F lengthstatus "B1B2" "B3 B4" "B5 B6" "B7 B8".......
Where:

— status: 00h indicates success, other value indicates error

— length: from 1 up to 250, depending on the number of DPC interactions
— B1: Measured Current (hexadecimal)/2

— B2: Previous LUT index used

The DPC configuration table "DPC helper" sheet can be used to interpret graphically the
result of the measurement.

For the DPC check, the NFC Factory Test application can be used.
For example, the application can be extended as shown below.

The following part of the code has been added to the NfcFactoryTestApp.c main code.

static void DPC (int handle)
{

char get[] =
char Answer[255];

unsigned int temp;

{0x2F, O0x3F, 0x03, 0x03, 0x00, 0x00};

printf ("DPC Check (enter 'ff' during tag ID selection step to leave):\n");

while (1)
priétf("\n");
printf ("- Enter 00 for DPC Check (hexadecimal): ");
scanf ("$x", &temp) ;
if (temp == 0xff) break;
get[5] = (char) temp;

tml_transceive (handle, get, sizeof(get), Answer, sizeof (Answer));

if ((Answer[0] != O0x4F) || (Answer[l] != 0x3F) || (Answer[3] != 0x00)) {
printf ("Error, cannot get parameter value\n");

else {
printf ("DPC check parameters=");
printf ("\n");

printf ("byteO %.2Xh" , Answer([0]);
printf ("\n");
printf ("bytel %.2Xh" , Answer[l]);
printf ("\n");
printf ("Lenght %.2Xh" , Answer([2]);
printf ("\n");
printf ("Status (00h OK) %.2Xh" , Answer[3]);
printf ("\n");
printf ("Bl %.2Xh" , Answer([4]);
printf ("\n");
printf ("B2 %.2Xh" , Answer([5]);
printf ("\n");
printf ("B3 %.2Xh" , Answer([6]);
printf ("\n");
printf ("B4 %.2Xh" , Answer([7]);
printf ("\n");
printf ("BS5 %.2Xh" , Answer([8]);
printf ("\n");
printf ("B6 %.2Xh" , Answer([9]);
printf ("\n");
printf ("B7 %.2Xh" , Answer[10]);
printf ("\n");
printf ("B8 %.2Xh" , Answer([1l1l]);
printf ("\n");
printf("...");
printf ("\n");
}
}
}
AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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Also these two lines have been added to the "do-while loop" at the end of the
NfcFactoryTestApp.c code.

printf ("\tl2. DPC Check\n");

case 12: DPC(nHandle); break;

Typically, The B1 - B8 is enough for the DPC checking. If required, the code can be
extended to display more B values.

See the example below:

Figure 14. DPC Check - PICC placed directly on the PN7160 Antenna

As the output from the NFC Factory Test Application, the following data has been
received.

4F 3F FB 00 88 88 8F 01 43 02 65 00

The data has been inputted to the DPC configuration table "DPC helper" sheet. The
result is shown below.

AN13224 All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.
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Paste on A2 the response to the command: "2F 3F 03 03 00 00"
0X4f OX3f OxFB 0x00 0X88 0x88 0x8F 0x01 0x43 0x02 0x65 0x00

current |15 (MA)
nss m
B 286
aa 13
5165 02
) )
7 0
8 0
% )
103 0
13 )
123 0
133 0
143 )
153 0
163 0
73 )
183 0
193 0
203 o
a3 0
23 0
23 )
23 o
253 0
263 )
s 0
283 0
23 0
303 )
313 )
2 0

Index
88
o1
02
00

Overcurrent  Index

DPC Helper

' Current measured  =#==DPC LUT index

Figure 15. DPC configuration table "DPC helper"” sheet

The figure shows the power regulation for PICC placed on the PN7160 Antenna. The
current is regulated from 272 mA to approx. 202 mA.
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9 DPC debug

If there is a fail during a test case, like power emission test case (where DUT power
emission is measured) or a waveform shape measurement, it is possible to adapt the
LUT entry used during the test.

The recommended steps are:

1. Use DPC helper command (see Section 8) to identify which entry is used during the
test case
2. In case of FAIL:
a. Check power emission test first:
i. Use | reduction table, to reduce the power.
ii. Use GSN if | reduction is not sufficient (note that value 0 shall not be used)
b. Check waveforms:
i. Use TX residual / Tau rising and falling to modify waveforms

Several parameters can be adjusted on DPC, to adapt the customer design to DPC. For
each entry we can adapt the following parameters:

s ¥
o
£ 3% by
+ e = &2 i
E 2 3 &5
= B & =
SEEEE
£ 25§ 8§ & =
< = 3 F Z
Tz 235 % %
Reference Entry: Voltage = & = 2 & B
16 BYTE1 | BYTEZ | BYTES
Tos0|n4 =0 | s zo0 | Contig
bDpcEntry 00 1.7 |1 F|0| O (0| 0 0OO0D0SF3D
bDpcEntry 01 1.7 |1 F |0| O (0| 0 0OO0D0SF3D
bDpcEntry 02 2.2 |1 F|0| 0 |O| O 00D03F50
bDpcEntry 03 245 |1 F |0| 0 (0| O 0ODO0SF59
bDpcEntry 04 25 |1 F|0| 0 |0| 0 OODOSFSA
bDpcEntry 05 2.75 |1 F |0| 0 |0| O 00003FB4

Figure 16. DPC configuration table "LUT generator” sheet

More details on these parameters can be found in PN7160 RF settings guide (see [2])

9.1 Index Active

This permits to activate or deactivate the entry. It is recommended to leave this
parameter unmodified.

9.2 | ref Reduction

It reduces the current by 8 mA step. This can be useful to reduce the power during a
power emission test on NFC Forum.
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9.3 GSN Values

This parameter impacts the impedance of TX pins. Default value is Fh, reducing the
value decreases power.

It is recommended to keep the default value and rather use | ref Reduction (Section 9.2)
to reduce the power.

9.4 TXresidual carrier

It plays on the modulation index mainly used for Type B and Type F. Higher the value is,
higher the modulation index will be.

9.5 TauModFallingChange

It modifies the falling edge of modulation shape.

9.6 TauModRisingChange

It modifies the rising edge of modulation shape.
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Table 3.

Abbr. Meaning

A/m Ampere per meter (magnetic field strength measurement unit)
AN Application Note

DPC Dynamic Power Control

DUT Device Under Test

EMC ElectroMagnetic Compatibility

Hmin / Hmax

Minimal and Maximum magnetic field strength

H-field Magnetic field
IC Integrated Circuit
International Standard Organization / International Electrotechnical
ISO/IEC Community
mA milli Ampere
MHz Mega Hertz
NFC Near Field Communication
NFCC NFC Controller (i.e. PN7160)
PC Personal Computer
PCB Printed-circuit board
PCD Proximity Coupling Device (Contactless reader)
PICC Proximity Integrated Circuit Card (Contactless card)
Q / Q-factor Quality Factor
RF Radiofrequency
TBD To Be Defined
\% Voltage
Vpp Peak to peak voltage

All information provided in this document is subject to legal disclaimers.
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12 Legal information
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12.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

12.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN13224

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire
risk as to the quality, or arising out of the use or performance, of this product
remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers

be liable to customer for any special, indirect, consequential, punitive

or incidental damages (including without limitation damages for loss of
business, business interruption, loss of use, loss of data or information, and
the like) arising out the use of or inability to use the product, whether or not
based on tort (including negligence), strict liability, breach of contract, breach
of warranty or any other theory, even if advised of the possibility of such
damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors,

its affiliates and their suppliers and customer’s exclusive remedy for all of
the foregoing shall be limited to actual damages incurred by customer based
on reasonable reliance up to the greater of the amount actually paid by
customer for the product or five dollars (US$5.00). The foregoing limitations,
exclusions and disclaimers shall apply to the maximum extent permitted by
applicable law, even if any remedy fails of its essential purpose.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.
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12.3 Licenses

Purchase of NXP ICs with NFC technology — Purchase of an NXP
Semiconductors IC that complies with one of the Near Field Communication
(NFC) standards ISO/IEC 18092 and ISO/IEC 21481 does not convey an
implied license under any patent right infringed by implementation of any of
those standards. Purchase of NXP Semiconductors IC does not include a
license to any NXP patent (or other IP right) covering combinations of those
products with other products, whether hardware or software.
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12.4 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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Version

		Name		PN7160 DPC configuration table

		Version		1.0

		Date		2021-04-15





DPC config

		CONFIGURATION



		DPC Technology selection



		DPC for Passive Initiator:		1		0 ... Disabled, 1...Enabled (default: 1)

		DPC for Active Initiator:		1		0 ... Disabled, 1...Enabled (default: 1)

		DPC for Active Target:		1		0 ... Disabled, 1...Enabled (default: 1)



		DPC Target configuration



		Vup,min in V(dc):		5.2		range: 2 to 5.55 V

		Target current:		190		range: 100 to 250 mA, this should represent the nominal unloaded TX current



		Do not change configuration



		DPC_ENTRY_REF		17		Do not change, automatically computed

		DPC_CONFIG0		0		RFU

		DPC_CONFIG1		0		RFU

		DPC_ENTRY_FIELDON		17		Do not change, automatically computed

		DPC_CONFIG2		144		Use: 144

		DPC_CONFIG3		0		Use: 0

		DPC_CONFIG4		50		Use: 50

		DPC_CONFIG5		0		Do not change, automatically computed

		DPC target current range:		15		range: 0 to 31 mA (default: 15 mA)

		DPC update interval in ms:		1		range: 0 to 3.264 ms (default: 1 ms)



		GENERATED CONTENT:

		NCI command		20 02 5B 01 A0 0B 57 F1 11 90 5A 0F 4E 00 47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00 BB 9F 00 00 C1 9F 00 00 CC 1F 00 00 D6 1F 00 00

		Configuration content

		bDpcConfig		F1		Bit[7] = DPC in Reader/Initiator Passive: 0: disabled, 1: enabled
Bit[6] = DPC in Initiator Active: 0: disabled, 1: enabled
Bit[5] = DPC in Target Active: 0: disabled, 1: enabled
Bits[4:0] = DPC_ENTRY_REF (use automatic computation)

		bDpcConfig_1		11		Bit[7]  = DPC_CONFIG0 (use 0)
Bit[6] = DPC_CONFIG1 (use 1)
Bit[5]  = RFU
Bits[4:0] = DPC_ENTRY_FIELDON (use automatic computation)

		bDpcConfig_2		90		Bits[7:0] = DPC_CONFIG2 (use 90h)

		bDpcReferenceI		5A		Bit[7:0]  = Target current im mA - 100 mA

		bDpcTargetCurrentRange		0F		Bit[7]  = RFU
Bit[6:5]  = DPC_CONFIG3 (use 0)
Bits[4:0] = DPC target current range in mA. Steady state current will be target current plus/minus target current range

		bDpcUpdateInterval		4E		Bit[7:0]  = Timer period in 12.8us unit (default 4Eh = 998.4us)

		bDpcConfig_5		00		Bit[7:0]  = DPC_CONFIG5 (use automatic computation)

		bDpcEntry_00		AAB79547		DPC configuration automatically computed

		bDpcEntry_01		99A79F47

		bDpcEntry_02		99979F5C

		bDpcEntry_03		99979F67

		bDpcEntry_04		00979F69

		bDpcEntry_05		00079F73

		bDpcEntry_06		00079F75

		bDpcEntry_07		00079F80

		bDpcEntry_08		00079F84

		bDpcEntry_09		00079F8D

		bDpcEntry_10		00079F8F

		bDpcEntry_11		00049F99

		bDpcEntry_12		00049F9B

		bDpcEntry_13		00049FA6

		bDpcEntry_14		00049FA8

		bDpcEntry_15		00029FB2

		bDpcEntry_16		00009FBB

		bDpcEntry_17		00009FC1

		bDpcEntry_18		00001FCC

		bDpcEntry_19		00001FD6





LUT generator

		Reference Entry:				Voltage		TXLDO in V		TX DROP in V		Target Current in mA		Impedance				FW Impedance (Ohm*8) Raw		FW Impedance (Ohm*8)		Index Active		Max Entry Find		RFU		DPC_TX2		DPC_TX1		GSN Values (CW + MOD)		TxResidualCarrierChange		Iref Reduction * 8 mA		TauModFallingChange		TauModRisingChange		ResidualCoded		TauFallingCoded		TauRisingCoded		ResidualCoded		TauFallingCoded		TauRisingCoded

		17																		BYTE 0		BYTE 1												BYTE 2				BYTE 3

				18																7:0		7				6		5		4		3:0		7:4		3:0		7:4		3:0														Config

		bDpcEntry_00		0		1.7		2.70		1.00		190		8.9473684211		8.9473684211		71		71		1		1		0		Cfg0 (default)		Cfg1 (default)		5		-3		7		-2		-2		-3		-2		-2		11		10		10		AAB79547		47 95 B7 AA

		bDpcEntry_01		1		1.7		2.70		1.00		190		8.9473684211		8.9473684211		71		71		1		1		0		Cfg0 (default)		Cfg1 (default)		F		-2		7		-1		-1		-2		-1		-1		10		9		9		99A79F47		47 95 B7 AA 47 9F A7 99

		bDpcEntry_02		2		2.2		2.70		0.50		190		11.5789473684		11.5789473684		92		92		1		1		0		Cfg0 (default)		Cfg1 (default)		F		-1		7		-1		-1		-1		-1		-1		9		9		9		99979F5C		47 95 B7 AA 47 9F A7 99 5C 9F 97 99

		bDpcEntry_03		3		2.45		2.70		0.25		190		12.8947368421		12.8947368421		103		103		1		1		0		Cfg0 (default)		Cfg1 (default)		F		-1		7		-1		-1		-1		-1		-1		9		9		9		99979F67		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99

		bDpcEntry_04		4		2.5		3.00		0.50		190		13.1578947368		13.1578947368		105		105		1		1		0		Cfg0 (default)		Cfg1 (default)		F		-1		7		0		0		-1		0		0		9		0		0		00979F69		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00

		bDpcEntry_05		5		2.75		3.00		0.25		190		14.4736842105		14.4736842105		115		115		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F73		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00

		bDpcEntry_06		6		2.8		3.30		0.50		190		14.7368421053		14.7368421053		117		117		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F75		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00

		bDpcEntry_07		7		3.05		3.30		0.25		190		16.0526315789		16.0526315789		128		128		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F80		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00

		bDpcEntry_08		8		3.15		3.30		0.15		190		16.5789473684		16.5789473684		132		132		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F84		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00

		bDpcEntry_09		9		3.35		3.60		0.25		190		17.6315789474		17.6315789474		141		141		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F8D		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00

		bDpcEntry_10		10		3.4		3.90		0.50		190		17.8947368421		17.8947368421		143		143		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		7		0		0		0		0		0		0		0		0		00079F8F		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00

		bDpcEntry_11		11		3.65		3.90		0.25		190		19.2105263158		19.2105263158		153		153		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		4		0		0		0		0		0		0		0		0		00049F99		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00

		bDpcEntry_12		12		3.7		4.20		0.50		190		19.4736842105		19.4736842105		155		155		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		4		0		0		0		0		0		0		0		0		00049F9B		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00

		bDpcEntry_13		13		3.95		4.20		0.25		190		20.7894736842		20.7894736842		166		166		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		4		0		0		0		0		0		0		0		0		00049FA6		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00

		bDpcEntry_14		14		4		4.50		0.50		190		21.0526315789		21.0526315789		168		168		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		4		0		0		0		0		0		0		0		0		00049FA8		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00

		bDpcEntry_15		15		4.25		4.50		0.25		190		22.3684210526		22.3684210526		178		178		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		2		0		0		0		0		0		0		0		0		00029FB2		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00

		bDpcEntry_16		16		4.45		4.70		0.25		190		23.4210526316		23.4210526316		187		187		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		0		0		0		0		0		0		0		0		0		00009FBB		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00 BB 9F 00 00

		bDpcEntry_17		17		4.6		4.75		0.15		190		24.2105263158		24.2105263158		193		193		1		1		0		Cfg0 (default)		Cfg1 (default)		F		0		0		0		0		0		0		0		0		0		0		00009FC1		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00 BB 9F 00 00 C1 9F 00 00

		bDpcEntry_18		18		4.85		5.00		0.15		190		25.5263157895		ERROR:#N/A		204		204		0		0		0		Cfg0 (default)		Cfg1 (default)		F		0		0		0		0		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		0		0		0		00001FCC		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00 BB 9F 00 00 C1 9F 00 00 CC 1F 00 00

		bDpcEntry_19		19		5.1		5.25		0.15		190		26.8421052632		ERROR:#N/A		214		214		0		0		0		Cfg0 (default)		Cfg1 (default)		F		0		0		0		0		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A		0		0		0		00001FD6		47 95 B7 AA 47 9F A7 99 5C 9F 97 99 67 9F 97 99 69 9F 97 00 73 9F 07 00 75 9F 07 00 80 9F 07 00 84 9F 07 00 8D 9F 07 00 8F 9F 07 00 99 9F 04 00 9B 9F 04 00 A6 9F 04 00 A8 9F 04 00 B2 9F 02 00 BB 9F 00 00 C1 9F 00 00 CC 1F 00 00 D6 1F 00 00





DPC helper

		Paste on A2 the response to the  command: "2F 3F 03 03 00 00"

		0x4F 0x3F 0x03 0x00 0x6B 0x11 

				#		Current		I mes (mA)		Index		Current 
Range		Overcurrent		Index

		23		1		6B		214		11		LOW		0		17

		33		2				0				LOW		0		0

		43		3				0				LOW		0		0

		53		4				0				LOW		0		0

		63		5				0				LOW		0		0

		73		6				0				LOW		0		0

		83		7				0				LOW		0		0

		93		8				0				LOW		0		0

		103		9				0				LOW		0		0

		113		10				0				LOW		0		0

		123		11				0				LOW		0		0

		133		12				0				LOW		0		0

		143		13				0				LOW		0		0

		153		14				0				LOW		0		0

		163		15				0				LOW		0		0

		173		16				0				LOW		0		0

		183		17				0				LOW		0		0

		193		18				0				LOW		0		0

		203		19				0				LOW		0		0

		213		20				0				LOW		0		0

		223		21				0				LOW		0		0

		233		22				0				LOW		0		0

		243		23				0				LOW		0		0

		253		24				0				LOW		0		0

		263		25				0				LOW		0		0

		273		26				0				LOW		0		0

		283		27				0				LOW		0		0

		293		28				0				LOW		0		0

		303		29				0				LOW		0		0

		313		30				0				LOW		0		0

		323		31				0				LOW		0		0

		333		32				0				LOW		0		0

		343		33				0				LOW		0		0

		353		34				0				LOW		0		0

		363		35				0				LOW		0		0

		373		36				0				LOW		0		0

		383		37				0				LOW		0		0

		393		38				0				LOW		0		0

		403		39				0				LOW		0		0

		413		40				0				LOW		0		0

		423		41				0				LOW		0		0

		433		42				0				LOW		0		0

		443		43				0				LOW		0		0

		453		44				0				LOW		0		0

		463		45				0				LOW		0		0

		473		46				0				LOW		0		0

		483		47				0				LOW		0		0

		493		48				0				LOW		0		0

		503		49				0				LOW		0		0

		513		50				0				LOW		0		0

		523		51				0				LOW		0		0

		533		52				0				LOW		0		0

		543		53				0				LOW		0		0

		553		54				0				LOW		0		0

		563		55				0				LOW		0		0

		573		56				0				LOW		0		0

		583		57				0				LOW		0		0

		593		58				0				LOW		0		0

		603		59				0				LOW		0		0

		613		60				0				LOW		0		0

		623		61				0				LOW		0		0

		633		62				0				LOW		0		0

		643		63				0				LOW		0		0

		653		64				0				LOW		0		0

		663		65				0				LOW		0		0

		673		66				0				LOW		0		0

		683		67				0				LOW		0		0

		693		68				0				LOW		0		0

		703		69				0				LOW		0		0

		713		70				0				LOW		0		0

		723		71				0				LOW		0		0

		733		72				0				LOW		0		0

		743		73				0				LOW		0		0

		753		74				0				LOW		0		0

		763		75				0				LOW		0		0

		773		76				0				LOW		0		0

		783		77				0				LOW		0		0

		793		78				0				LOW		0		0

		803		79				0				LOW		0		0

		813		80				0				LOW		0		0

		823		81				0				LOW		0		0

		833		82				0				LOW		0		0

		843		83				0				LOW		0		0

		853		84				0				LOW		0		0

		863		85				0				LOW		0		0

		873		86				0				LOW		0		0

		883		87				0				LOW		0		0

		893		88				0				LOW		0		0

		903		89				0				LOW		0		0

		913		90				0				LOW		0		0

		923		91				0				LOW		0		0

		933		92				0				LOW		0		0

		943		93				0				LOW		0		0

		953		94				0				LOW		0		0

		963		95				0				LOW		0		0

		973		96				0				LOW		0		0

		983		97				0				LOW		0		0

		993		98				0				LOW		0		0

		1003		99				0				LOW		0		0

		1013		100				0				LOW		0		0

		1023		101				0				LOW		0		0

		1033		102				0				LOW		0		0

		1043		103				0				LOW		0		0

		1053		104				0				LOW		0		0

		1063		105				0				LOW		0		0

		1073		106				0				LOW		0		0

		1083		107				0				LOW		0		0

		1093		108				0				LOW		0		0

		1103		109				0				LOW		0		0

		1113		110				0				LOW		0		0

		1123		111				0				LOW		0		0

		1133		112				0				LOW		0		0

		1143		113				0				LOW		0		0

		1153		114				0				LOW		0		0

		1163		115				0				LOW		0		0

		1173		116				0				LOW		0		0

		1183		117				0				LOW		0		0

		1193		118				0				LOW		0		0

		1203		119				0				LOW		0		0

		1213		120				0				LOW		0		0

		1223		121				0				LOW		0		0

		1233		122				0				LOW		0		0

		1243		123				0				LOW		0		0

		1253		124				0				LOW		0		0

		1263		125				0				LOW		0		0

		1273		126				0				LOW		0		0

		1283		127				0				LOW		0		0

		1293		128				0				LOW		0		0

		1303		129				0				LOW		0		0

		1313		130				0				LOW		0		0

		1323		131				0				LOW		0		0

		1333		132				0				LOW		0		0

		1343		133				0				LOW		0		0

		1353		134				0				LOW		0		0

		1363		135				0				LOW		0		0

		1373		136				0				LOW		0		0

		1383		137				0				LOW		0		0

		1393		138				0				LOW		0		0

		1403		139				0				LOW		0		0

		1413		140				0				LOW		0		0

		1423		141				0				LOW		0		0

		1433		142				0				LOW		0		0

		1443		143				0				LOW		0		0

		1453		144				0				LOW		0		0

		1463		145				0				LOW		0		0

		1473		146				0				LOW		0		0

		1483		147				0				LOW		0		0

		1493		148				0				LOW		0		0

		1503		149				0				LOW		0		0

		1513		150				0				LOW		0		0

		1523		151				0				LOW		0		0

		1533		152				0				LOW		0		0

		1543		153				0				LOW		0		0

		1553		154				0				LOW		0		0

		1563		155				0				LOW		0		0

		1573		156				0				LOW		0		0

		1583		157				0				LOW		0		0

		1593		158				0				LOW		0		0

		1603		159				0				LOW		0		0

		1613		160				0				LOW		0		0

		1623		161				0				LOW		0		0

		1633		162				0				LOW		0		0

		1643		163				0				LOW		0		0

		1653		164				0				LOW		0		0

		1663		165				0				LOW		0		0

		1673		166				0				LOW		0		0

		1683		167				0				LOW		0		0

		1693		168				0				LOW		0		0

		1703		169				0				LOW		0		0

		1713		170				0				LOW		0		0

		1723		171				0				LOW		0		0

		1733		172				0				LOW		0		0

		1743		173				0				LOW		0		0

		1753		174				0				LOW		0		0

		1763		175				0				LOW		0		0

		1773		176				0				LOW		0		0

		1783		177				0				LOW		0		0

		1793		178				0						0		0

		1803		179				0						0		0

		1813		180				0						0		0

		1823		181				0						0		0

		1833		182				0						0		0

		1843		183				0						0		0

		1853		184				0						0		0

		1863		185				0						0		0

		1873		186				0						0		0

		1883		187				0						0		0

		1893		188				0						0		0

		1903		189				0						0		0

		1913		190				0						0		0

		1923		191				0						0		0

		1933		192				0						0		0

		1943		193				0						0		0

		1953		194				0						0		0

		1963		195				0						0		0

		1973		196				0						0		0

		1983		197				0						0		0

		1993		198				0						0		0

		2003		199				0						0		0

		2013		200				0						0		0

		2023		201				0						0		0

		2033		202				0						0		0

		2043		203				0						0		0

		2053		204				0						0		0

		2063		205				0						0		0

		2073		206				0						0		0

		2083		207				0						0		0

		2093		208				0						0		0

		2103		209				0						0		0

		2113		210				0						0		0

		2123		211				0						0		0

		2133		212				0						0		0

		2143		213				0						0		0

		2153		214				0						0		0

		2163		215				0						0		0

		2173		216				0						0		0

		2183		217				0						0		0

		2193		218				0						0		0

		2203		219				0						0		0

		2213		220				0						0		0

		2223		221				0						0		0

		2233		222				0						0		0

		2243		223				0						0		0

		2253		224				0						0		0

		2263		225				0						0		0

		2273		226				0						0		0

		2283		227				0						0		0

		2293		228				0						0		0

		2303		229				0						0		0

		2313		230				0						0		0

		2323		231				0						0		0

		2333		232				0						0		0

		2343		233				0						0		0

		2353		234				0						0		0

		2363		235				0						0		0

		2373		236				0						0		0

		2383		237				0						0		0

		2393		238				0						0		0

		2403		239				0						0		0

		2413		240				0						0		0

		2423		241				0						0		0

		2433		242				0						0		0

		2443		243				0						0		0

		2453		244				0						0		0

		2463		245				0						0		0

		2473		246				0						0		0

		2483		247				0						0		0

		2493		248				0						0		0

		2503		249				0						0		0

		2513		250				0						0		0

		2523		251				0						0		0

		2533		252				0						0		0

		2543		253				0						0		0

		2553		254				0						0		0

		2563												0

		2573												0

		2583												0

		2593												0

		2603												0

		2613												0

		2623												0

		2633												0

		2643												0

		2653												0

		2663												0

		2673												0

		2683												0

		2693												0

		2703												0

		2713												0

		2723												0

		2733												0

		2743												0

		2753												0

		2763												0

		2773												0

		2783												0

		2793												0

		2803												0

		2813												0

		2823												0

		2833												0

		2843												0
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DPC Helper



Current measured	214	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Detuning	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	DPC LUT index	17	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	









TXConfigurations

		Entry		Entry Hex		TXLDO_SELECT		TXLDO Voltage		TX_CW_AMPLITUDE_RM		Estimated effective TX Voltage		Copy Entry Idx

		0		00		2V7		2.7		TVDD-1000 mV		1.7		0

		1		01		2V7		2.7		TVDD-1000 mV		1.7		1

		2		02		2V7		2.7		TVDD-500 mV		2.2		2

		3		03		2V7		2.7		TVDD-250 mV		2.45		3

		4		04		3V		3		TVDD-500 mV		2.5		4

		5		05		3V		3		TVDD-250 mV		2.75		5

		6		06		3V3		3.3		TVDD-500 mV		2.8		6

		7		07		3V3		3.3		TVDD-250 mV		3.05		7

		8		08		3V3		3.3		TVDD-150 mV		3.15		8

		9		09		3V6		3.6		TVDD-250 mV		3.35		9

		10		0A		3V9		3.9		TVDD-500 mV		3.4		10

		11		0B		3V9		3.9		TVDD-250 mV		3.65		11

		12		0C		4V2		4.2		TVDD-500 mV		3.7		12

		13		0D		4V2		4.2		TVDD-250 mV		3.95		13

		14		0E		4V5		4.5		TVDD-500 mV		4		14

		15		0F		4V5		4.5		TVDD-250 mV		4.25		15

		16		10		4V7		4.7		TVDD-250 mV		4.45		16

		17		11		4V75		4.75		TVDD-150 mV		4.6		17

		18		12		5V		5		TVDD-150 mV		4.85		18

		19		13		5V25		5.25		TVDD-150 mV		5.1		19





Values

				string		regvalue				string		value

		DPC_TX1		Cfg0 (do not use)		0

				Cfg1 (default)		1

		TXLDO_SELECT		2V7		8				2V7		2.7

				3V		0				3V		3

				3V3		1				3V3		3.3

				3V6		2				3V6		3.6

				3V9		9				3V9		3.9

				4V2		10				4V2		4.2

				4V5		3				4V5		4.5

				4V7		11				4V7		4.7

				4V75		4				4V75		4.75

				5V		12				5V		5

				5V25		5				5V25		5.25

		TX_GSN_CW_RM				0

		TX_GSM_MOD_RM				1
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		DPC_TX2		Cfg0 (default)		0

				Cfg1 (do not use)		1

		TX_CW_AMPLITUDE_RM		TVDD-150 mV		0				TVDD-150 mV		0.15

				TVDD-250 mV		1				TVDD-250 mV		0.25

				TVDD-500 mV		2				TVDD-500 mV		0.5

				TVDD-1000 mV		3				TVDD-1000 mV		1

		TX_RESIDUAL_CARRIER				0
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