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AKM Design Transition Guide — AK4490 to AK4490R/93S

e The AK4490EQ and AK4493EQ, which both came in LQFP packages, have been discontinued. The
AK4490REQ and AK4493SEQ (both in LQFP packages, as well) are re-designed versions of those devices
and are the recommended replacements for new and existing designs.

e The AK4490EN, which came in a QFN package, has also been discontinued. The recommended
replacements are also the AK4490REQ or AK4493SEQ (both LQFP devices as noted). Re-design efforts will
therefore need to address the package change, as well as reassignment of nearly all pins.

Notes on device lineage and hardware compatibility

The AK4493EQ was the successor to the AK4490EQ. Some feature updates implemented on the AK4493EQ
necessitated some minor pinout and system design changes with respect to the AK4490EQ.

The AK4490REQ and AK4493SEQ are both descended from the AK4493EQ and share the same pinouts, despite
slightly differing feature sets. All three feature an LDO which optionally provides the 1.8V digital supply
voltage.

Hardware Design Transition Procedure

[EQ to EQ Transition (LQFP to LQFP)]

Transitioning from AK4490EQ to AK4490R/93S requires some minor pinout and system design changes. Pins 1
and 16 are crucial and pertain to the integrated LDO (this was not present on AK4490EQ).

Note that while the AK4490EQ supported analog and VREF supply voltages ranges of 4.75V < 5V < 7V, the
voltage range of the AK4493SEQ and AK4490REQ has been reduced to 4.75V < 5V < 5.25V.

Figure 1 is an illustration comparing the pinout and circuit arrangements of the AK4490EQ and AK4493/93S/90R
(EQ). This figure shows the abbreviated pin names for Parallel control mode; however, Serial control mode
also applies.
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Notes: 1-Pin1is DVDD (1.8VLDO output) and requires 1uF cap. to ground.
2 —Pin 14 is INV and if HIGH will invert analog output polarity (Parallel mode only).
3 —Pin 16 is LDOE and should be set HIGH or left open to enable 1.8V LDO.

Figure 1— Pinout and circuit arrangements of the AK4490EQ vs. AK4493/935/90R
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Refer to Table 1 below for the summary of pin and system design changes transitioning from the AK4490EQ to
the AK4493EQ/93SEQ/90REQ.

Table 1. Summary of changes for transitioning from AK4490EQ to AK4490R/93S (LQFP pkg. to LQFP pkg.)

Pin # Pin name Pin name System design impact
(AK4490EQ) | (AK4490R/93S) y ghimp

DVDD (1.8V) added for integrated LDO 1.8V output.

1 NC DVDD (1.8V) Connect to added 1uF capacitor, which is to be also
connected to ground.

*Parallel Control mode: tie HIGH if desired to disable De-
15 DEMO* DEMO* emphasis; the AK4490EQ has an internal pull-up, while the
AK4490R/93S does not.

Tie HIGH or leave open to enable integrated 1.8V LDO; the
16 DEM1 LDOE AK4490EQ has an internal pull-down, while the
AK4490R/93S has an internal pull-up.

*Parallel Control mode: tie LOW to disable ACKS mode; the

17 ACKS* ACKS* AK4490EQ has an internal pull-down, while the
AK4490R/93S does not.
19, 20 | VREFHR VREFHR Max. operating voltage is 5.25V.
27,28 | VDDR VDDR Max. operating voltage is 5.25V.
33,34 | VDDL VDDL Max. operating voltage is 5.25V.
41,42 | VREFHL VREFHL Max. operating voltage is 5.25V.

Inconsequential change from 3.3V (core + 1/0) to

48 DVDD (3.3V) | TVDD 3.3V (LDO + 1/0) supply voltage input.
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[EN to EQ Transition (QFN to LQFP)]

[Design Transition Guide — AK4490 — AK4490R/93S]

Figure 2 is an illustration comparing the pinout and circuit arrangements of the AK4490EN and
AKA4493/935/90R. This figure shows the example of Parallel control mode; however, Serial control mode also
applies. Notice that most pins are shifted to other locations, and there are digital supply changes for the 1.8V
LDO per Note 1 and Note 3.

VREF

VD
I/F

VD
TVDD

vi1i

VREFLL
VREFLL

Rt

NC
AVDD
AVSS
MCLK
DVSS
DVDD
TVDD

S S
4 < < 3
> >
=z08  ..Afz:
SEMMZZZ MG 5
o o >>> > o Q
<z <
37%:%%335822’&3324-
38 23 | VREFLR
39 22 | VREFLR
40 21 VREF
41 20
42 19 NC
43 AK4490EN 18 | Acks
44 17 | DEM1
45 16 | DEMO CNTRL
46 15 12C
47 14 | PSN
%meqmmr\wme:'_‘ﬁ DIF2
< =) =
9ggEErEs588¢
amoaoIln > 2 00
7] [ ) <%
& z
w
E = £ Notes:
o @)

1-Pin1isDVDD

VREF

VD

TVDD

NC
VREFLL
VREFLL

NC
AVDD
AVSS
MCLK
DVSS
TVDD

G 5
4 -4
< <
oz Z a
EE 2 n GGk EE
2 D v nunun 2 2
o o > >> > o o
< < < <
o T MH AN O™~ O I
37"’ MnmMmmmmon NN N24 NC
38 23 |(VEVIR)
39 22 [ VREFLR
40 21 | VREFLR
& AK4493EQ A0
42 19
43 AK44935EQ 18 | TESTE
44 AK4490REQ 17 | ACKS
45 16 | LDOE
46 15| DEMO
47 14| INV
e o o 13| PSN
“NmswmwoOo~Noo S TN
< w
SEEEE S5 E 2
2833245735355
o [ 7
=
2
=z =
w
£ « E
(] (]

3.3V1/0: pin 1 is 1.8V LDO output and requires 1uF cap. to ground.
1.8V 1/0: pin 1 is 1.8V supply input.
2 —Pin 14 is INV and if HIGH will invert analog output polarity (Parallel mode only).

3-Pin 16 is LDOE

3.3V 1/0: HIGH or open to enable 1.8V LDO.
1.8V 1/0: LOW to disable 1.8V LDO.

Figure 2— Pinout and circuit arrangements of the AK4490EN vs. AK4493/93S/90R
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Refer to Table 2 below for the summary of pin and system design changes transitioning from the AK4490EN to
the AK4490R/93S (LQFP).

Table 2— Summary of changes for transitioning from AK4490EN (QFN) to AK4490R/93S (LQFP)

. Pin name Pin name .
PIn% ] (AKa490EN) (AKA4490R/93s) | Doard design impact

Relocate DVDD connection from pin 47 to pin 1,
noting that voltage handling is changed.

1 NC DVDD (1.8V) For 3.3V I/O voltage connect a 1uF cap. to gnd. for the
integrated 1.8V LDO output.
For 1.8V I/0O voltage input 1.8V supply.

2 NC PDN Relocate PDN conn. from pin 3 to pin 2.

3 PDN BICK/DCLK/BCK Relocate BICK... conn. from pin 4 to pin 3.

4 BICK/DCLK/BCK SDATA/DSDL/DINL | Relocate SDATA... conn. from pin 5 to pin 4.

5 SDATA/DSDL/DINL | LRCK/DSDR/DINR | Relocate LRCK... conn. from pin 6 to pin 5.

6 LRCK/DSDR/DINR | SSLOW/WCK Relocate SSLOW... conn. from pin 7 to pin 6

7 SSLOW/WCK SMUTE/CSN Relocate SMUTE... conn. from pin 8 to pin 7

8 SMUTE/CSN SD/CCLK/SCL Relocate SD... conn. from pin 9 to pin 8.

9 SD/CCLK/SCL SLOW/CDTI/SDA Relocate SLOW... conn. from pin 10 to pin 9

10 SLOW/CDTI/SDA DIFO/DZFL Relocate DIFQ... conn. from pin 11 to pin 10.

11 DIFO/DZFL DIF1/DZFR Relocate DIF1... conn. from pin 12 to pin 11.

12 DIF1/DZFR DIF2/CADO Relocate DIF2... conn. from pin 13 to pin 12.

13 DIF2/CADO PSN Relocate PSN conn. from pin 14 to pin 13.
Relocate conn. from pin 15 12C to pin 14 INV*/I2C.

14 PSN INV*/12C *Parallel Control mode: pin function becomes INV and
if tied HIGH the DAC output polarity will be inverted.
Relocate DEMO* conn. from pin 16 to pin 15. *Parallel
Control mode: tie HIGH if desired to disable De-

15 12¢ DEMO* emphasis; the AK4490EN has an internal pull-up, while
the AK4490R/93S does not.
Pin changes function to LDOE.
For 3.3V I/0O voltage tie LDOE HIGH or leave it open to
enable integrated 1.8V LDO; the AK4490EN has an

16 DEMO LDOE internal pull-down, while the AK4490R/93S has an
internal pull-up.
For 1.8V I/O voltage tie LDOE LOW to disable
integrated 1.8V LDO.
Relocate ACKS...* conn. from pin 18 to pin 17.
*Parallel Control mode: tie LOW to disable ACKS

17 DEMT* ACKS*/CAD1 mode; the AK4490EN has an internal pull-down, while
the AK4490R/93S does not.
Pin changes function to TESTE (test mode enable with

18 ACKS/CAD1 TESTE internal pull-down). Tie LOW or leave open.

19 NC VREFHR Relocate VREFHR conn. from pin 20 to 19.

20 VREFHR VREFHR (No effective change.)

21 VREFHR VREFLR Relocate VREFLR conn. from pin 22 to 21.

22 VREFLR VREFLR (No effective change.)

23 VREFLR VCMR Relocate conn. from pin 24 VCOMR to 23 VCMR.

24 VCOMR NC Pin changes to NC. Connect to ground.

25-36 (No change.)
37 VCOML NC Pin changes to NC. Connect to ground.
38 VREFLL VCML Relocate conn. from pin 37 VCOMR to 38 VCML.
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39 VREFLL VREFLL (No effective change.)
40 VREFHL VREFLL Relocate VREFLL conn. from pin 39 to 40.
41 VREFHL VREFHL (No effective change.)
42 NC VREFHL Relocate VREFHL conn. from pin 41 to 42.
43 AVDD NC Relocate NC conn. (gnd) from pin 42 to 43.
44 AVSS AVDD Relocate AVDD conn. from pin 43 to 44.
45 MCLK AVSS Relocate AVSS conn. from pin 44 to 45.
46 DVSS MCLK Relocate MCLK conn. from pin 45 to 46.
47 DVDD DVSS Relocate DVSS conn. from pin 46 to 47.
For 3.3V I/O voltage, connect 3.3V supply.
48 TVDD TVDD
For 1.8V I/0O voltage, connect 1.8V supply.
Thgrr(:al (included in pkg.) (r:(ot)included in Omit connection to analog ground plane.
a pkg.

Table 2 (cont.) — Summary of changes for transitioning from AK4490EN (QFN) to AK4490R/93S (LQFP)

Software compatibility

Note that while there are some register control bits added and removed to the AK4493/93S/90R to support a
minor alteration of the feature set, compatibility with the AK4490 remains intact, with the exception of
certain rarely used bits related to DSD full-scale signal detection and automatic muting implementation. If the

application utilizes these features, consult as needed the AK4490 and AK4490R/93S datasheets.
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IMPORTANT NOTICE

Asahi Kasei Microdevices Corporation (“AKM”) reserves the right to make changes to the information
contained in this document without notice. When you consider any use or application of AKM product
stipulated in this document (“Product”), please make inquiries the sales office of AKM or authorized
distributors as to current status of the Products.

All information included in this document are provided only to illustrate the operation and application
examples of AKM Products. AKM neither makes warranties or representations with respect to the accuracy
or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of AKM or any third party with respect to the information in this
document. You are fully responsible for use of such information contained in this document in your product
design or applications. AKM ASSUMES NO LIABILITY FOR ANY LOSSES INCURRED BY YOU OR THIRD PARTIES
ARISING FROM THE USE OF SUCH INFORMATION IN YOUR PRODUCT DESIGN OR APPLICATIONS.

The Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human
life, bodily injury, serious property damage or serious publicimpact, including but not limited to, equipment
used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used
for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to
control combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. Do not use Product for the above use unless
specifically agreed by AKM in writing.

Though AKM works continually to improve the Product’s quality and reliability, you are responsible for
complying with safety standards and for providing adequate designs and safeguards for your hardware,
software and systems which minimize risk and avoid situations in which a malfunction or failure of the
Product could cause loss of human life, bodily injury or damage to property, including data loss or
corruption.

Do not use or otherwise make available the Product or related technology or any information contained in
this document for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products
(mass destruction weapons). When exporting the Products or related technology or any information
contained in this document, you should comply with the applicable export control laws and regulations and
follow the procedures required by such laws and regulations. The Products and related technology may
not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Please contact AKM sales representative for details as to environmental matters such as the RoHS
compatibility of the Product. Please use the Product in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. AKM assumes no liability for damages or losses occurring as a result of noncompliance with
applicable laws and regulations.

Resale of the Product with provisions different from the statement and/or technical features set forth in
this document shall immediately void any warranty granted by AKM for the Product and shall not create or
extend in any manner whatsoever, any liability of AKM.
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