TWSAFB-LT The Well Synchronized
Asynchronous FIFO buffer
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The TWSAFB-LT is an asynchronous FIFO buffer intended to isolate the DAC from the source,
getting them operating in different and fully isolated time domains. This way the jitter of the source
cannot affect the DAC. Practically the incoming I12S data are stored in a buffer memory. Then they
are processed by an FPGA which works in slave mode. This means that the outgoing data are
synchronized in a different time domain managed by the master clock and optically isolated from
the incoming data, preventing source jitter from crossing the FIFO and affecting the DAC. In
practice, this allows the output signals to be regenerated starting from a much more precise clock
than that of the source.

The TWSAFB-LT FIFO buffer provides digital outputs to drive most of the DAC on the market, both
modern sigma-delta DACs like SABRE and AKM and even old multi-bit DAC like TDA1541A,
PCM1704 and so on. It provides 12S, PCM and DSD output.

The FIFO Lite accepts 12S, DoP and DSD inputs up to 32 bit/384 kHz and up to DSD512. It
provides 4 selectable inputs on JST 8-pin headers.



The outputs are available on 8-pin JST headers or separately on u.fl connectors. Both PCM and
I2S output are available in stopped clock and continuous clock modes (this second option is
applied only when the output bit depth is divisible from the master clock frequency). DSD output is
only available in continuous clock since the SCK is taken directly from the master clock in order to
minimize the jitter effect. It can drive balanced and unbalanced DAC in DSD output format.

The part of the circuit containing the master clock, the conversion from sine wave to square wave
and the dividers is powered separately and isolated from the rest of the circuit which handles the
input signals.

The TWSAFB-LT needs one or two master clock (one for each sample rate family) in order to
work. Two on-board SMA connectors are provided for master clock inputs. The FIFO Lite accepts
both sine (up to +18dBm) and square wave (CMOS 3V3 to 5V) oscillators as the master clock.
Although there are footprints to install Crystek, Accusilicon and NDK oscillators, it's strongly
recommended to provide better clocks like the TWTMC-DRIXO. The best phase noise
performance is reached with 5.6448 MHz and 6.144 MHz DRIXO oscillators (when these master
clock frequencies are sufficient for DAC you are planning to drive).

The clock selection is managed by double coil latching relay in T configuration to get better
isolation between the two clocks and to avoid the master clock crossing active devices which
inevitably add jitter.

The sine to square converter used in the FIFO Lite is virtually jitter free. This means that after the
conversion the resulting square wave has almost the same phase noise of the sine wave
oscillators. The configuration of the dividers used in the FIFO Lite allows to further improve the
phase noise at the LRCK output. This allows to get the best performance as possible from the
DACs which switch by the LRCK or MCK signal.

The TWSAFB-LT implements 8 selectable dither depth separately for each source (to be used in
case of data truncation, for example 24 to 16 bit for the TDA1541A). Dithering is not available in
DSD output mode.

The TWSAFB-LT implements 8 selectable buffer depth separately for each source, from 65kb to
8Mb. This defines the latency of the FIFO from the minimum (65kb) up to the maximum (8Mb).

All the FIFO Lite settings can be configured one time by connecting it to a PC using the on-board
USB connector. The Windows application which manages the settings can be downloaded from
the website.

The FIFO Lite can apply a digital DAC calibration to reach the best DAC accuracy. Calibration data
file can be uploaded by the Windows application. DAC calibration is not available in DSD output
mode.

An optional user interface board can be used to manage some function on the fly like source
selection, dither, enable/disable DAC calibration and so on. The user interface also shows the
sample rate, the selected source and the selected dither. It also provides any error messages
encountered during configuration and normal operation.



The micro controller used in the FIFO Lite to manage its functions turns in standby mode during
listening. This way there isn't any RF interference at all which can affects the digital output signals.

Features:

Input format: 12S/DoP/DSD

Inputs: 4 x selectable inputs

Output format: compatible with almost all modern and old DACs (I12S/PCM/DSD)

Custom output format: for TDA1541A (offset binary), TWSDAC-LT DAC Lite, Soekris DAM1021
upgrade, AD5791, TDA1541A and AD1862 dual mono sign magnitude

Clock mode: stopped or continuous clock

Dither: 8 x selectable dither depth separately for each source, not available in DSD mode (used in
case of data truncation, for example 24 to 16 bit for the TDA1541A)

FIFO buffer depth: 8 x selectable buffer depth separately for each source, from 65kb to 8Mb
Optional: digital DAC calibration to reach the best precision, TWSDAC-LT DAC Lite and maybe
other DACs (not available in DSD mode)

Configuration: all settings can be configured one time by USB connection to the Windows
application

Optional: user interface to manage some function on the fly like source selection, dither,
enable/disable DAC calibration and so on

Master Clock selection: T-switch configuration relay to select the sample rate family instead of
multiplexers

Optical isolation: MCK and LRCK optical isolated from the FPGA and the micro to avoid
interferences (BCK with the TWSAFB-OIR re-clocker board)

External Master Clock: SMA connectors for external clocks

No RF: micro controller in standby during listening (no RF interference at all)

Direct clock output: LRCK/MCK directly from the Master clock (optical isolation) instead of from
the FPGA

Phase noise: very low phase noise outputs (MCK, LRCK, BCK with TWSAFB-OIR board)
Board size: 160 x 117 mm

Note: finished board (without oscillators).



PCB layout

DOC IN | |
y i o * o[ 11 . ®
L | e=T mee 1 1 o
rogr T4 =TT & 5 . 8 MCK X44.1
TR -3u3+ Le: pes
oeta| | * & o + + 4 L]
GuD | | = T4 53 54 “" Rram
Bk | - o oc ouT|ll @ = s g
cal s mm Uz
GND | W R e = 8 1 J.|. - owus L m,
Lrek | - e g EE - = =110 1 =
G0 | |l 57 £58 =0
|3 ™ ml X
= ]
R34 ]
o) @ - - £s "y
oc ol [ =] uz2z
1252 15 il ) ]
oaTa| HH L — 2 e ;
GND | W w SUTH mmnse a 52 ICsp R sa | T 5]
BcK | - éEEE“;7a e 5 mmRsg EEREX] | ‘ 7 I:”:l
u i _
GND | = = 25 E L] RN TT T ta o s | 4% 5%
- | — a + [ | EEE = B -+ 08
LRCK| = |= nswmclgls & & Jglc=s [ |
_— = T} u2 N . p54 | |@o o#
GND | & =l l= cesmm il mmc2 " (s 1
nek | e o namm WE T S h O P Y
il v Bces ™™™ am Zoemm & [TTTTTITL IS
=F|— mram, um = = = nzl® s
- = . = =
E - (. FzzEs = = Rzci m =
1253 — |- i b = c7+lil s Il =]
o [ EAY: = =" P42 __ + 23033 |1
oaTA| = |= LS mm =|e =5 - R = L0 REE = = ROl | m
D | o 3k o i ia o = s e wm = = -
— =
BCK | @ pgmt0  CoEIE o ® et Lkt — =T, L =
G - == u L ] ggg - —
i =
LRCK | & == e o R .
GMD - - | — 1 P30 - | — Ei‘g
— — a uLz
o Tt I e
GND | - L= w7 e ; LRl | - e cgn EO
L = - LA il ‘ ‘.ll[ iz WIE UmiE UZS Wi
TR IT) = |= = = YRR - L el T g T
oare) I =l|= § § Sk IT“T“?[' gﬁrmcizl =sll=== ==
gl il BB H Sam NN R NN R BE I L Wi S| = 2= 2=
BCK | @ N Sum S EE T o oET = = == ==
GhD | . JTeG'E[THE = i SELaag&e | - -
LRCK | s = lemeitll < & = P s/l ®| Fomm I]= uzs V15 |l -I]- uz4
= ol our g & e T pozm-w WIE s
| & TUSAFB-LT : = LT e o o 8
e | - sssensel e T e s
i = Interface REIEE =[]z
GNOD | asynchronous fifo HeR S ER m."g,
buffer EREgxEY Ll
m o g é o E [ =
- W W~ W - W - N _m- N
[ 125-PCH 18 lil I I;ﬁl 1o l(_,:l 323 IQI i Ii 124 I;jl Iz El 121 Iil nz IQI 12 |£| [
1 ouT BCK DR/DATA OL-WS BCK/LRCK ORn,0Tn DLn MCK MCK  LRCK  LRCK

J14-J15-J16-J17: 12S51-1252-1253-12S4, 12S inputs

DATA, 12S DATA, DoP DATA, DSD DATA Left
GND, Ground

BCK, 12S bit clock, DSD SCK

GND, Ground

LRCK, I12S word select, DSD DATA Right
GND, Ground

MCK, master clock

8. GND, Ground
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J5: MCK x48, external master clock for x48 sample rate family (6.144 MHz to 24.576 MHz)
J6: MCK x44.1, external master clock for x44.1 sample rate family (5.6448 MHz to 22.5792 MHz)

J20: Main power supply (FPGA, micro), 7 VDC/200 mA




J4: Main power supply alt. (FPGA, micro), 7 VDC/200 mA, 6-pin DIN, suitable male plug CUI
Devices MD-60 (Mouser part 490-MD-60)

Ground
Ground
Ground
Ground
+7 VDC
+7 VDC
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J18: Auxiliary power supply (master clock, squarer, dividers), 3.3 to 5 VDC/30 mA
J27: USB, USB type B input to connect the board to PC

J1: User interface output to connect to TWSAFB-UI, suitable FPC cable Molex 15267-0260
(Mouser part 538-15267-0260)

J19: DC OUT, 5 VDC/50 mA power supply output (can be used to power the TWSAFB-RX)
J27: DC OUT, 3.3 VDC/50 mA power supply output (don't connect to J18)

J7: Reserved, leave unconnected

J3: FIFO initialized and running

Reserved, leave unconnected

Reserved, leave unconnected

Enable (high level as soon as the FIFO has been initialized)
Ground

Reserved, leave unconnected

6. Reserved, leave unconnected
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XO1: on-board MCK x48 oscillator, sine wave up to +18dBm or CMOS up to 5V, 6.144 MHz to
24.576 MHz

X02: on-board MCK x44.1 oscillator, sine wave up to +18dBm or CMOS up to 5V, 5.6448 MHz to
22.5792 MHz

J12-J21: Master clock outputs or DSD SCK, CMOS 3.3 to 5V depending on the voltage applied to
J18

J13-J22: LRCK outputs, CMOS 3.3 to 5V depending on the voltage applied to J18, stopped clock
mode only

J9: BCK, 12S/PCM bit clock output

J11: DR/DATA, PCM Right DATA output (stopped clock), 12S DATA output (stopped clock), DSD
Right DATA output

J10: DL/WS, PCM Left DATA output (stopped clock), 12S WS output (continuous clock), DSD Left
DATA output

J23: BCK/LRCK, PCM Bit clock output (dual stopped clock), PCM LRCK output (continuous clock)



J25: DRn/DTn, PCM complementary Right DATA output (dual stopped clock), 12S complementary
DATA output (stopped clock), DSD complementary Right DATA output

J24: DLn, PCM complementary Left DATA output (dual stopped clock), DSD complementary Left
DATA output

J8: 12S/PCM output

BCK, Bit clock

GND, Ground

DRDT, Right Data (PCM stopped clock), Data (12S stopped clock), DSD Right Data
DLWS, Left Data (PCM stopped clock), WS (I2S continuous clock), DSD Left Data
GND, Ground

LRCK, LRCK (PCM stopped clock), WS (I12S stopped clock)

GND, Ground

MCK, Master clock or DSD SCK
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J26: 12S/PCM output

. BCK/LRC, Bit clock (PCM stopped clock), LRCK (PCM continuous clock)
2. GND, Ground
3. DRnDTn, PCM complementary Right DATA output (dual stopped clock), 12S
complementary DATA output (stopped clock), DSD complementary Right DATA
4. DLn, PCM complementary Left DATA output (dual stopped clock), DSD complementary
Left DATA
GND, Ground
LRCK, LRCK (PCM stopped clock), WS (I12S stopped clock)
GND, Ground
MCK, Master clock or DSD SCK
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There is 1 available option for this board: finished board without master clocks



Master clocks connection
In order to get the FIFO Lite working one or two master clocks have to be provided.

There are two ways to connect the master clocks to the TWSAFB-LT: J5 and J6 SMA connectors
for external oscillators or XO1 and XO2 footprints for on-board oscillators. J5 and XO1 are
reserved for the oscillator which manages the x48 sample rate family, while J6 and XO2 are
reserved for the oscillator which manages the x44.1 sample rate family. Allowed master clock
frequencies are 5.6448 MHz up to 22.5792 MHz for the x44.1 sample rate family and 6.144 MHz
up to 24.576 MHz for the x48 sample rate family.

In case the oscillators was reversed the FIFO Lite will not work. The FIFO Lite will work with a
single oscillator, but of course only one sample rate family will be allowed.

The FIFO Lite accepts both sine wave (up to +18dBm) and square wave (CMOS up to 5V)
oscillators on both SMA and footprints inputs. Footprints accommodate several commercial
oscillators like Crystek, Accusilicon and NDK. These can be installed directly on the footprints or by
DIL sockets.

It's recommended to install the best oscillators as possible to get the best phase noise
performance from the FIFO Lite. The best options are the TWTMC-DRIXO oscillators which are
state of the art devices. Lowest phase noise is achieved using the lowest frequencies as possible
(5.6448 MHz and 6.144 MHz).

ITLLILLL

External oscillators connected to the SMA connectors.



Powering and configuring the TWSAFB-LT (FIFO Lite)

In order to get the FIFO Lite properly working with the DAC you are planning to drive some settings
have to be configured. Settings can be configured one time and stored in the EEPROM of the

microcontroller. It will be necessary to update the settings only if the DAC to be driven is replaced.

The configuration is managed by the Windows application TWSAFB-LT Settings. The application
can be used even in unplugged mode (without the FIFO Lite connected) to check DAC
compatibility and settings. The application can be downloaded from the FIFO Lite website page at

the following link and will be automatically updated when a new version is available at startup:

https://www.thewellaudio.com/wp-content/uploads/App/TWSAFBLTSet/ TWSAFBLTSet.application

Prerequisites:

64-bit operating system like Microsoft Windows 7 or later
Microsoft .NET Framework 4 or later

Windows Installer 3.1 or later

}_’k TWSAFB-LT Settings - Unplugged

FPGA current status Planned Master Clock

| | Unload FPGA Left (x48) Right (x44.1) Enabled SR families Supported max SR

e D mware Feag?| 12288000 |[11289600 |@|Both | [DsDz2s6

Settings
Inputgformat Source 1 buffer width  Source 2 buffer width Source 3 buffer width Source 4 buffer width
DsD ~| | B5kb ~ | B5kb | |B5kb | |BBkb w
Default source Source 1 dither mode  Source 2 dither mode  Source 3 dither mode  Source 4 dither mode
Source 1 ~| Mo Dithering Mo Dithering Mo Dithering Nao Dithering
DAC digital calibration  Source 1 adaptive dither Source 2 adaptive dither Source 3 adaptive dither Source 4 adaptive dither
Disabled Disabled Disabled Disabled Disabled
DAC digital calibration
Calibration Data Left Positive (bit 23 to bit 2} Calibration Data Left Negative (bit 23 to bit 2)
|DDDDDDDDDDDDDDDDDDDDDD | |DDDDDDDDDDDDDDDDDDDDDD
Calibration Data Right Positive (bit 23 to bit 2) Calibration Data Right Negative (bit 23 to bit 2)
|DDDDDDDDDDDDDDDDDDDDDD | |DDDDDDDDDDDDDDDDDDDDDD

Advanced settings

Output format Output type

|Tw0's complement/DSD | |DSD

Bit depth Clock speed Clock mode Bit clock polarity ~ Word clock polarity Output polarity
|24 bit ||FL|II speed | |Continu0us clock | |Direct | |Direct ||Reversed
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Reset
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Advanced
settings
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settings
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Windows application working in unplugged mode




Startup sequence:

Download and install the Windows application TWSAFB-LT Settings

Connect one or two master clock oscillators to the FIFO Lite

Power on the oscillators

Provide main power supply to the FIFO Lite J20 connector (7 VDC/200 mA)

Provide auxiliary power supply to the FIFO Lite J18 connector (3.3 to 5 VDC/30 mA)
Connect the USB cable to the FIFO Lite J27 connector

Connect the FPC cable from the FIFO Lite to the TWSAFB-UI user interface (if you have
one)

8. Power on the FIFO Lite

9. Run the Windows application

10. Wait until the oscillators and the device are detected

No koD~

A\ TWSAFB-LT Settings - O

FPGA current status Detected Master Clock Reset

|F’rogrammed | Upload FPGA _ -!, Left (x48) Right (x44.1) Enabled SR families Supported max SR e [
Firmware |0301 frmware  ©=.”| [615%000 |[5657000 |  [Both | [psp12s O/
Settings

Input format Source 1 buffer width  Source 2 buffer width Source 3 buffer width Source 4 buffer width

DsD ~ | [4Mb ~ | BMb ~ | BMb ~| |8Mb w

Default source Source 1 dither mode  Source 2 dither mode  Source 3 dither mode  Source 4 dither mode i
Source 1 ~| |No Dithering Mo Dithering Mo Dithering Nao Dithering :
DAC digital calibration  Source 1 adaptive dither Source 2 adaptive dither Source 3 adaptive dither Source 4 adaptive dither

Disabled Disabled Disabled Disabled Disabled

DAC digital calibration

Calibration Data Left Positive (bit 23 to bit 2) Calibration Data Left Negative (bit 23 to bit 2)

[oooooooooooooooono0000 |[oooooooooooooooo00000D ([ 5
Calibration Data Right Positive (bit 23 to bit 2) Calibration Data Right Negative (bit 23 to bit 2) H
[pooooooooooooooono000D |[oooooooooooonoooooonon |

Advanced settings

Output format Output type

|Tw0's complement/DSD | |DSD | Selecta DAC W
Bit depth Clock speed Clock mode Bit clock polarity Word clock polarity  Output polarity .

|24 bit ||FL|II speed | |Continu0us clock | |Direct | |Direct ||Reversed | Advanced 'Eﬁ"\'

settings
EEE;BE&E Output connectors
T g nt 0] @ 323 ﬁ 125 ﬂ Jzt ? J1z @
DR/DATA DL.US BCK/LRCK DRN~0Tn n MCK
Export ! Import ’ Print a Save settings %
settings A 4 settings ) settings -;J in EEPROM @
TWSAFB-LT 1240-59952 | Software Version 4.1.0.1 |

Once the oscillators and the device have been detected the application shows:

e Detected device (TWSAFB-LT 1240-59952)

e Detected Master Clock frequencies (6159000 and 5657000 in the above picture)
e FPGA Firmware version (0301 in the above picture)

e Software Version (4.1.0.1 in the above picture)

e Current settings (DSD, default settings if never configured)



Let examine the functionality and the parameters to be set from the top-left to the bottom-right.

FPGA current status group

This group of controls manage the FPGA firmware.

If the firmware has never been uploaded the current status is "Not programmed", otherwise the
current firmware version is displayed. If you are connected to the internet the application
automatically check for a newer firmware version as startup. If a newer version is available the
application asks the user to upload it. Pressing Ok button the new firmware version will be
uploaded. If the new FPGA firmware is loaded correctly the application issues the information
message "Firmware uploaded successfully". If the uploading fails the application brings an error
message like "Failed uploading Firmware," followed by the specific reason which causing the error.

FPGA firmware can also be loaded offline, you can download the last version at the following link:
https://www.thewellaudio.com/wp-content/uploads/TWSAFB-LT_FPGA_firmware.zip

Once the firmware has been download press the "Upload FPGA firmware" button and select the
.bin file from the folder where it was saved.

Once the firmware has been loaded successfully, the MCU is automatically reset in order to load
the firmware in the FPGA. It will take a few seconds to get the FIFO Lite restarted.

Detected Master Clock group

This group of controls manages the master clocks connected to the FIFO Lite.

In unplugged mode it is not possible to detect the master clock, so the button in the center of the
group is enabled in order to allow the user to select the master clock frequencies he plans to use.
This allows to know the max allowed sample rate as function of the master clock frequencies and
the planned DAC to be driven.

In plugged mode the application waits until the MCU of the FIFO Lite detects the installed master
clocks. This could take more than 1 minute if one master clock is missing because the MCU tries
several times to measure both frequencies before stopping the detection. At the end of the master
clock measurement, the application displays the detected frequencies in the text boxes labeled
"Left (x48)" and "Right (x44.1)". If a master clock is missing, its text box displays the value O.

As function of the installed master clock the application displays the "Enabled SR families":

e Both, if both master clock oscillators have been detected
e x48, if only the x48 sample rate family oscillator was detected
e x44.1, if only the x44.1 sample rate family oscillator was detected

Finally the application computes and displays the maximum sample rate supported as function of
the installed master clock and the other settings related to the DAC to be driven:

e 352.8/384 kHz, both master clock oscillators detected (DSD512)
e 384 kHz, only the x48 master clock oscillator detected (DSD512)



e 352.8 kHz, only the x44.1 master clock oscillator detected (DSD512)
e 176.4/192 kHz, both master clock oscillators detected (DSD256)

e 192 kHz, only the x48 master clock oscillator detected (DSD256)

e 176.4 kHz, only the x44.1 master clock oscillator detected (DSD256)
e 88.2/96 kHz, both master clock oscillators detected (DSD128)

e 96 kHz, only the x48 master clock oscillator detected (DSD128)

e 88.2 kHz, only the x44.1 master clock oscillator detected (DSD128)
e 44.1/48 kHz, both master clock oscillators detected (DSD64)

e 48 kHz, only the x48 master clock oscillator detected (DSD64)

e 441 kHz, only the x44.1 master clock oscillator detected (DSD64)

If the installed master clocks and the specific DAC settings don't allow to compute a valid
maximum supported sample rate (less than 44.1 kHz or less than DSD64) the application displays
the value "Invalid" and the current settings are not accepted.

Reset group

This group contains the button which performs the MCU reset. Pressing this button the MCU of the
FIFO Lite will be restarted. It will take a few seconds to get the FIFO Lite restarted.

Settings group - general settings

This group of controls allows to configure all the FIFO Lite general settings.

The Input format dropdown list allows the user to select the data format expected as input. The
FIFO Lite provides 3 input formats:

1. 12S, standard I12S format

2. DoP, DSD over PCM format

3. DSD, native DSD format

The "Default source" dropdown list allows the user to select the default source which will be set at
FIFO Lite startup. The FIFO Lite provides 4 I12S inputs, so you can select "Source 1", "Source 2",
"Source 3" or "Source 4".

For each available source from 1 to 4 you can set 3 individual parameters by the related dropdown
list. These parameters are:
1. Buffer width, which defines the depth of the FIFO and the resulting latency
e 65kb, lowest latency, 23ms at 44.1kHz to 2.6ms at 384kHz
e 130kb, 46ms at 44.1kHz to 5.2ms at 384kHz
e 260kb, 92ms at 44.1kHz to 10.4ms at 384kHz
e 520kb, 184ms at 44.1kHz to 21ms at 384kHz
e 1Mb, 354ms at 44.1kHz to 41ms at 384kHz
e 2Mb, 708ms at 44.1kHz to 82ms at 384kHz
e 4Mb, 1417ms at 44.1kHz to 164ms at 384kHz
e 8Mb, highest latency, 2834ms at 44.1kHz to 325ms at 384kHz



2. Dither mode, which defines the type of dithering to be applied (not available with DSD input
format)
¢ No dithering, dither will not be applied
e HF shaped level 1
e HF shaped level 2
e HF shaped level 3
e HF shaped level 3
e HF shaped level 4
e HF shaped level 6
e 2-LSB Triangular
3. Adaptive dither which defines if selected dithering mode is applied anyway (not available
with DSD input format)
e Disable, the selected dither mode is always applied
e Enable, the selected dither mode is only applied if data truncation occurs

The "DAC digital calibration” dropdown list is only available if a calibration data file has been

uploaded (not available with DSD input format). Select "Enabled" if you want the FIFO Lite to apply
calibration data. Otherwise, select "Disabled".

Settings group - DAC digital calibration (not available with DSD input format)

Press "Load DAC calibration” to upload a calibration data file if you have one. This allows to upload
and store a file which contains calibration data to be used by the FIFO Lite processor in order to
improve the accuracy of the DAC.

Select the .cal file from the folder where it was saved and press "Open". If the calibration data are
loaded correctly the application issues the information message " DAC calibration data uploaded
successfully". If the uploading fails the application brings the error message like "Failed uploading
DAC calibration data, please try again".

Settings group - Advanced settings

This group of text boxes display the DAC specific settings. Press "Advanced settings" to access for
update the DAC specific parameters. Be careful to update these settings as the DAC may no
longer work properly. In fact the application brings the warning message "Be careful updating
advanced settings, use the Select a DAC button instead. Continue?".

If you press Yes a new form is showed which allows to change the DAC specific settings:



&4 Advanced settings X

Qutput format Qutput type
Two's complementDSD ~ DshD ~
Bit depth Clock speed
24 bit e Full speed E
Clock mode Bit clock polarity
Continuous clock w Direct w
Word clock polarity Output polarity
Direct e Reversed w

Update
settings

1. Output format, which defines the specific output format according to the planned DAC

Two's complement/DSD, most DACs need this format

Offset binary (TDA1541A), TDA1541A specific output format

Custom DAC Lite, TWSDAC-LT DAC Lite specific output format

Custom DAM1021 upgrade, Soekris DAM1021 upgrade specific output format
Custom Dual complementary PCM, specific output format for DACs which can
accept sign magnitude notation (TWSDAC-1862). Two DACs are required for each
channel, one for the positive part and the other for the negative part of the signal.
MSB never switching at zero crossing.

Custom Dual complementary Offset binary, specific output format for TDA1541A
running in sign magnitude notation (TWSDAC-1541). Two DACs (1 chip) are
required for each channel, one for the positive part and the other for the negative
part of the signal. MSB never switching at zero crossing.

Custom AD5791, specific output format for AD5791 running in sign magnitude
notation (TWSDAC-AD5791). Two DACs are required for each channel, one for the
positive part and the other for the negative part of the signal. MSB never switching
at zero crossing.

2. Output type, which defines the specific output type according to the planned DAC

PCM 16 bit, fixed 16 bit PCM, allowed only with continuous clock

PCM 32 bit max Left-justified, variable bit depth PCM, allowed only with stopped
clock

PCM 32 bit max Right-justified, right-justified variable bit depth PCM, allowed only
with continuous clock

DSD, DSD allowed only with DoP/DSD Input format

I2S 16 bit, fixed 16 bit 12S, allowed only with continuous clock

12S 32 bit max, variable bit depth I12S, allowed only with continuous clock

Alternating LR (I12S type) 32 bit max Right-justified, right-justified variable bit depth
12S, allowed only with continuous clock




3. Bit depth, which defines the number of output bits
e 16 bit, 16 bit data
e 18 bit, 18 bit data
e 20 bit, 20 bit data
e 24 bit, 24 bit data

4. Clock speed, which defines the speed of the outgoing data

e Full speed, the output data is transferred at the maximum possible speed according
to master clock, output format and output type

e Half speed, the output data is transferred at half the maximum possible speed
according to master clock, output format and output type (mandatory if the
TWSAFB-OIR is installed or in case the planned DAC works asynchronous)

e Quarter speed, the output data is transferred at a quarter of the maximum possible
speed according to master clock, output format and output type (mandatory if the
TWSAFB-OIR is installed and the planned DAC works asynchronous)

5. Clock mode, which defines if the bit clock is continuous or is stopped as soon as all data
has been transferred

e Stopped clock, bit clock stops as soon as all data has been transferred, allowed
only with PCM 32 bit max Left-justified output type

e Continuous clock, bit clock never stops, data flow is continuous

6. Bit clock polarity, which defines whether the bit clock is direct or inverted with respect to the
other signals
e Direct, no bit clock inversion
e Reversed, bit clock is inverted with respect to the other signals

7. Word clock polarity, which defines whether the word clock is direct or inverted with respect
to the other signals
¢ Direct, no word clock inversion
e Reversed, word clock is inverted with respect to the other signals

8. Output polarity, which defines whether the output is direct or inverted with respect to the
other signals, required for sign magnitude architecture DACs
e Direct, no output inversion
e Reversed, output is inverted



Instead of manually configuring the DAC specific settings is recommended to press the button
"Select a DAC", to pick one from the DACs database. The DACs in the database are already
configured with their specific settings. In this way the configuration is simpler and faster, and above
all it avoids running into configuration errors that could cause the planned DAC to malfunction.

ﬁ Select a DAC from the list x

~

DAC name lfr;?;;t Output format Output type

Generic TDATS41A 125 125 Twa's complement/DSD 125 16 bit
Generic TDAT541A 125 OIR option 125 Twa's complement/DSD 125 16 bit
Generic TDAT1541A Simultaneous Continuous 125 Offset binary (TDAT541A) PCM 16 bit
Generic TDA1341A Simultaneous Stopped 125 Offset binary (TDA1541A) PCM 32 bit ma»
Generic TDA1343 125 Twa's complement/DSD 125 16 bit
Generic TDA1543 OIR option 125 Twa's complement/DSD 125 16 bit
lan's ES9028Q2MDacHAT asynchronous 125 Twa's complement/DSD 125 32 bit max
lan's ES9028Q2MDacHAT synchronous 125 Two's complement/DSD 125 32 bit max
lan's ES9038Q2MDualMonoDacHAT asynchronous 125 Two's complement/DSD 125 32 bit max
lan's ES9038Q2MDualMonoDacHAT synchronous 125 Twa's complement/DSD 125 32 bit max
Soekris DAM1021 upgrade 125 Custom DAM1021 upgrade PCM 32 bit ma»
TWSDAC-1541 TDA1541A Dual mono Sign Magnitude 125 Custom Dual complementary Offset binary | PCM 32 bit mas
TWSDAC-1862 AD1862 Dual mono Sign Magnitude 125 Custom Dual complementary PCM PCM 32 bit ma»
TWSDAC-AD5791 Dual Mono Dual DAC Sign Magnitude 125 Custom AD57891 PCM 32 bit max
TWSDAC-DSD discrete DAC DoP input DoP Twa's complement/DSD PCM 16 bit
TWSDAC-LT 24 bit 384kHz segmented/sign magnitude discrete DAC | 125 Custom DAC Lite PCM 32 bit ma»
Twisted Pear Buffalo Il SE Pro asynchronous. 125 Two's complement/DSD 125 32 bit max
Twisted Pear Buffalo Il SE Pro synchronous 125 Two's complement/DSD 125 32 bit max

v
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Double click on the row which represents the planned DAC and all the specific settings will be
applied. More DAC. Other DACs can be added to the database if not listed.

Once the DAC settings have been chosen the application displays how the output connectors have
to be connected with the DAC.

a Tl 1t 123 125 14 n3 122
g DR-DATA OL.-US BCK/LRCK DRN-/0Tn % MCK HCK LRCK LRCK

For example in the above image the connections to the TWSDAC-DSD DAC are shown. For each
u.fl socket, the relevant connector is displayed only if it must be used. On each u.fl connector to be
used, the application applies a label indicating which DAC input it must be connected to.



Final operations

In unplugged mode the button at the bottom-right of the form is labeled "Check current settings"
and is used to check if the selected settings are correct.

In plugged mode this button is labeled "Save settings in EEPROM" and allows the user to store the
current settings in the memory of the FIFO Lite. The same settings check is performed and the
user can save the data only when all parameters are formally correct and consistent.

If the settings data are saved correctly the application issues the information message " Data
saved successfully". If the save operation fails, the application returns the error message "Failed
saving data".

Once the FIFO Lite has been configured you can disconnect the USB cable. You can now connect
the FIFO Lite to the source and the planned DAC and enjoy the music.

You can export and print the settings by the dedicated buttons.

You can upload the exported settings later using the appropriate button.

FIFO Lite with a pair of DRIXO oscillators drives the DAC Lite.



