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Overview

The SA9128 is a USB High-Speed compliant audio steaming
controller. It features four stereo playback and one stereo
recording pairs and one IEC60958 S/PDIF receiver. The
SA9128 is ideal for both one stereo-in and four stereo-out
professional digital audio interface applications. Its PCM
resolution and sampling rate can be configurable with 24 bit and
32/ 44.1/ 48 KHz respectively.

Features

m USB 2.0 High-Speed Compliant
m USB Audio Class v1.0 and v2.0 supported
m Incredible Bravo sound quality supported by Savitech innovative Bravo Tech*1
* Bravo Tech*1 supporting Jitter-less outputs using local clock in Async-mode
m Isochronous input and output endpoints for recording and playback
mOne interrupt endpoint for HID
m Support resolutions up to 24-bit and sampling rates up to 48KHz
mlwo 12S input pairs and four 12S output pairs for PCM
* Independent sample rates for each pairs
» 32/ 44 .1/ 48 KHz sampling rates
* 24 bit resolution
m Built in IEC60958 professional S/PDIF RX
* AES/EBU supported
» SCMS for copyright supported
 Stereo SPDIF Input
* 32/ 44.1/ 48 KHz sampling rates
* 24 bit resolution

m Control and I/O
* |12C bus
* SPI
* GPIOs

m 64-pin TQFP packages
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m L-justified format:

In Left Justified mode, the MSB is available on the first rising edge of BCLK following
an LRCLK transition. The other bits up to the LSB are then transmitted in order.

Depending on word length, BCLK frequency and sample rate, there may be unused
BCLK cycles before each LRCLK transition.

) LEFT RIGHT |
CHANNEL CHANNEL
oLk | -
DouT ‘1|2|3‘ |I'I-2‘n-1|n‘ ‘1|2|3‘ ‘n-2|n-1|n|
MSB LSB MSB o5

m 12S format

In I12S mode, the MSB is available on the second rising edge of BCLK following an
LRCLK transition. The other bits up to the LSB are then transmitted in order.
Depending on word length, BCLK frequency and sample rate, there may be unused
BCLK cycles between the LSB of one sample and the MSB of the next.

ilfs
' LEFT RIGHT
CHANNEL CHANNEL
LRELK
> 180K «p 1ECLK
DOUT 1 ‘ 2 | 3 | n-2|n-l| N ‘ 1 ‘ 2 | 3 | n-2|nd| N ‘
MSB LSB MSB LSB

The information shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission
(© 2013 SAVITECH Co., Ltd. All right reserved.




Serial Audio Interfaces Formats

m R-justified format

In Right Justified mode, the LSB is available on the last rising edge of BCLK before an
LRCLK transition. All other bits are transmitted before (MSB first). Depending on word
length, BCLK frequency and sample rate, there may be unused BCLK cycles after
each LRCLK transition. In Right Justified mode, the LSB is available on the last rising
edge of BCLK before an LRCLK transition. All other bits are transmitted before (MSB
first). Depending on word length, BCLK frequency and sample rate, there may be
unused BCLK cycles after each LRCLK transition.

1ifs
LEFT RIGHT
CHANNEL CHANNEL
LRCLK —
e [P JUUAL TN
DouUT |1|2|3‘ |n-2‘n-l‘n| ‘1|2‘3| |n-2‘n-l|n|
MSB LSB MSB LB
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Serial Audio Interfaces Configuration-DAC

m SA9128 supports both master mode and slave mode for following configurations.

m Master Mode

MCLK
LRCLK )
DAC
SCLK o
SDO
>
Master Slave
SA9128 I12S Master Mode connection
m Slave Mode
MCLK
>
LRCLK
DAC
SCLK
SDO
>
Slave Master

SA9128 12S Slave Mode connection
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Serial Audio Interfaces Configuration-DAC

Sampling

Rate REFCLKIN to
relpace MCLK

MCLK
LRCLK )
DAC
SCLK n |
Sbo > Slave

Master Mode (with external REFCLKIN), Mode 0

OSCHt 0OSC2
Q P
Sampling CLK1(45.1584MHz)
Rate CLK2(49.152MHz)
MCLK
>
LRCLK o
DAC
SCLK o
SDO Slave
>

Master Mode (with external REFCLKIN), Mode 1
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Serial Audio Interfaces Configuration-ADC
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S/PDIF RX Interfaces

SA9128 support one S/PDIF RX interfaces, each can support up to 24-bit 48K
sampling rate. Built in IEC60958 professional SPDIF RX,

* AES/EBU supported
*32/ 44.1/ 48 KHz sampling rates
*24 bit resolution
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I2C Master Interfaces

One serial I°C master is supported in SA9128 to control external peripheral devices
(EEPROM). SA9128 need an EEPROM to load Firmware code from it to SA9128.
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General Purpose Interface IN /OUT

Seven GPIOs pins are supported that can be controlled by standard USB HID requests.

GPIOs Description
GPIO1 Use for reset DAC
GPIO2 USB speed selector, "0" : High-speed, “1”: Full-speed

Selection of 49MHz, 45MHz external clocks for reference input
pin ‘0’: 49Mhz, ‘1":45MHz
GPIO0/4 /7 /8 |General purpose interface /O

GPIO3
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Flag Signals

User can check this pin to understand USB is in suspend or
not

0: USB is in suspend

1: USB is in normal mode
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Pin Assignment

Pin Name Pin Name

1 VDD33 LDO 33 GPIO4

2 GND_LDO 34 GPIO7

3 vVDD18 LDO 35 GPIO8

4 VDD33 36 RESETN
5 GND 37 VDD33

6 SPDIF_RX 38 SCL_M
7 VDD33 39 SDA M
8 VDD18 40 DBCLK
9 SOF_FLAG 41 DDATA3
10 NC 42 DDATA2
11 NC 43 vVDD18
12 REXT 44 VDD33
13 VDD33 45 DDATA1
14 VDD33 46 DDATAO
15 DP 47 DMCLK
16 DM 48 DLRCK
17 GND 49 ABCLK
18 Xl 50 ADATA
19 X0 51 AMCLK
20 vVDD18 52 VDD33
21 VDD33 53 ALRCK
22 GND 54 VDD33
23 GND 55 REFCLKIN
24 VDD33 56 VDD18
25 GND 57 SPICLK
26 VDD33 58 SPICS
27 GPIOO 59 SPIMOSI
28 vVDD18 60 SPIMISO
29 VDD33 61 TESTO
30 GPIO1 62 TEST1
31 GPIO2 / USB (FS) SEL 63 TEST2
32 GPIO3 64 TEST3
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Pin Description

1 VDD33_LDO P LDO 3.3V Input

2 GND_LDO P LDO Ground

3 VDD18_LDO P LDO 1.8V Output

4 VDD33 P SPDIF RX power

5 GND P SPDIF RX ground

6 SPDIF_RX I S/PDIF RX input

7 VDD33 P I/O power

8 VDD18 P Core power

9 SOF_FLAG @) USB SOF(Start Of Frame) indicator

10 NC - No connect

11 NC - No connect

12 REXT | Connect 270ohm resistor to ground

13 VDD33 P USB2.0 PHY power

14 VDD33 P USB2.0 PHY power

15 DP I/0 USB2.0 signals

16 DM I/0 USB2.0 signals

17 GND P USB2.0 PHY ground

18 Xl I 12MHz X'stal

19 XO O 12MHz X'stal

20 vDD18 P USB2.0 PHY power

21 VDD33 P PLL power

22 GND P PLL ground

23 GND P PLL ground

24 VDD33 P PLL power

25 GND P PLL ground

26 VDD33 P PLL power

27 GPIOO oD, I/0 General purpose 1/0

28 vVDD18 P Core power

29 VDD33 P I/O power

30 GPIO1 oD, I/0 General purpose 1/O

31 GPIO2 / USB (HS/FS) SEL oD, /0 Pull-low for USB High-speed
Pull-high for USB Full-speed

32 GPIO3 oD, I/0 General purpose I/0
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GPIO4 oD, IO General purpose 1/0
34 GPIO7 oD, I/0 General purpose I/O
35 GPIO8 oD, I/0 General purpose I/0O
36 RESETN I Power-on reset signal (active low)
37 VDD33 P I/O power
38 SCL_M /0 Master 12C clock
39 SDA M /0 Master 12C clock
40 DBCLK I/0 12S output BCLK
41 DDATA3 @) I2S output DATA3
42 DDATA2 @) I2S output DATA2
43 VDD18 P Core power
44 VDD33 P I/O power
45 DDATA1 0] I2S output DATA1
46 DDATAO O I2S output DATAO
47 DMCLK (0] 12S output MCLK
48 DLRCK I/0 I2S output LRCK
49 ABCLK I/O 12S input BCLK
50 ADATA I I2S input DATA
51 AMCLK I/O 12S input MCLK
52 VDD33 P I/O power
53 ALRCK I/O 12S input LRCLK
54 VDD33 P I/O power
55 REFCLKIN I Optional external reference clock input
56 VDD18 P Core power
57 SPICLK @) SPI Clock
58 SPICS @) SPI Chip select
59 SPIMOSI (0] SPI Master output / Slave input
60 SPIMISO SPI Master input / Salve output
61 TESTO normal mode : tied VDD33

63 TEST?2 normal mode : tied GND

I
I

62 TEST1 [ normal mode : tied GND
I

64 TEST3 I

normal mode : tied GND
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DC Characteristics

Test Conditions: Ta = 25°C; VDD33 = +3.0 ~ +3.6V; fs = 48 kHz-32bit sine wave

Parameter Symbol Test Min. Max. Unit
Condition

Input Low Voltage VIL VD33 =3.3V 0.3*VDD33 \'

Input High Voltage VIH VDD33 =3.3V 0.7*VDD33 \'

Output Low Voltage | VOL IOL = 2mA 0.2 \

Output High Voltage | VOH IOH =-2mA VDD33-0.2 \'

Input Low Leakage IIL VIN = 0V -10 10 uA

Current VDD33 = 3.6V

Input High Leakage | IIH VIN = 3.6V -10 10 uA

Current VDD33 = 3.6V

Operation Power gggig N l3r-1iVLDO TBD mA

Current

Operation Power ngig : th‘.’DC_DC TBD mA

Current

AC Timing Characteristics

1. System Clock Timing

tMeLKL

wo AR AR
/) tMCLKH

- [
-l -

\ J

tMcLKY

- [

Test Conditions: VDD = 3.3V, VSS = 0V, TA = +25°C, Master Mode fs = 48kHz, MCLK = 256fs, 24-bit data.

Parameter Symbol | Min Typ. Max Unit
MCLK System clock pulse width high tMCLKL 41.13 ns
MCLK System clock pulse width low tMCLKH 40.23 ns
MCLK System clock cycle time tMCLKY 81.36 ns

www.savitech-ic.com

The information shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission
(© 2013 SAVITECH Co., Ltd. All right reserved.



2. Audio Interface Timing - Master Mode

ot A Y A Y
(output)
toL
— .-
LRCLK
(output) X
top
— |
SDATA X X

Test Conditions: VDD =V, VSS = 0V, TA = +25°C, Master Mode, fs = 48kHz, MCLK = 256fs, 24-bit data.

Parameter Symbol | Min Typ. Max Unit
LRCLK propagation delay from SCLK tDL 5 ns
falling edge

SDATA propagation delay from SCLK tDDA 5 ns
falling edge

3. Audio Interface Timing - Slave Mode

tscL
«isCty.
- tscy - E’ﬁ< tLRsU -
LRCLK
too
— -
SDATA

]

]

Test Conditions: VDD =V, VSS = 0V, TA = +25°C, Master Mode, fs = 48kHz, MCLK = 256fs, 24-bit data.

Parameter Symbol | Min Typ. Max Unit
SCLK cycle time tscy 293 325 358 ns
LRCLK pulse width high tScH 144 163 179 ns
SCLK pulse width low tscL 144 163 179 ns
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LRCLK set-up time to SCLK rising edge tLRSU 10 ns
LRCLK hold time from SCLK rising edge tLRH 10 ns
SDATA propagation delay from SCLK tDD 5 ns
falling edge
Dynamic Electrical Characteristics: (DP/DM)
Driver Characteristics:
Symbol Parameter Min Max Unit
High-speed Mode
tHsr High-speed differential rise time 500 - ps
(10% - 90%)
thsk High-speed differential fall time 500 - ps
(10% - 90%)
Full-speed Mode
trr Rise Time for DP/DM 20 ns
trr Fall Time for DP/DM 20 ns
trRFM Differential rise/fall Time Matching 90 110 %
(ter / ter)
Vers Output Signal Crossover Voltage 1.3 2.0 Vv
Driver Timing/Receiver timing:
Symbol Description Condition Min. Typ. Max. Unit
Driver timing
High-speed mode
Driver See the eye pattern of template 1 Follow template 1 described in
waveform | (described in the USB 2.0 spec.) USB specification Rev 2.0.
requiremen Voltage Level (D+ - D-) Time (% of Unit Interval)
It Level1 Level 1 525 m¥ in Ul following a transition, | N/A
+400mV 475 mV in all others
. Faint Differential
Level 2 -526 mV in Ul following a transition N/A
// \\ -475 in all athers
// \\ Point 1 ov 7.5% Ul
,/., ) \\ 0Valts Point2 |0V 52.5% Ul
\\ ’/ iferenta Point 3 300 mv 37.5% Ul
\\ I/ Point 4 300 mv 62.5% Ul
3 \ / N Point 5 -300 mY 37.5% Ul
' Foir - 400mV
Differential Point 6 -300 mV/ 62.5% Ul
Unit Interval
0% 100%
Full-speed mode
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Propagatio |For the detailed description of VI, FSE 0, and |- - 15 ns
h delay OE, (please refer to the USB 1.1 spec.)

(VL FSE 0,

OE to

DP, DM)

Receiver timing

High-speed mode (template 4, USB 2.0 spec.)

Data source | See the eye pattern of template 4 Follow template 4 described in
itter and (described in the USB 2.0 spec.) USB specification Rev 2.0.
I'eceiVeI' " Voltage Level (D+ - D-) Time (% of Unit Interval)
iitter + 400mY Level 1 575 mv NIA
Differential E7E /
tolerance Level 2 575 mY N/A
Point1 [0V 15% UI
Pt 3 Pointl4
/ N Point2 [0V 85% Ul
<n/’ \~> D?{“’O“? || [Poms | somv 35% UI
Merental
\\ — yd Pointd | 150 mV 65% Ul
At Fae Paints | -150mv 35% Ul
Points | -150mV 65% Ul
~400mV
Differential
Level 2
0% Unit Interval 100%

Full-speed mode

tPLH(rev) Receiver For the detailed - - 15 ns
tPHL(rev) propagation description of RCV,

delay (DP; DM to |(please refer to the USB

RX_RCV) 1.1 spec.)
tPLH(single) Receiver - - - 15 ns
tPHL(single) propagation delay

(DP; DM to VOP,

VON)
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TQFP 64 MECHANICAL DATA

. 0
il}
| = — — —11
0| ;" Y —
| = — !
[ -
[ —
o —
[ —
o —
[ —
o —
[ —
=
0
— DIMENSION 1N M DIMENSION N INCH
o0 SYMBOL
p— MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
N A 150 0.063
M| s 015 00019 D.00%59
A2 ] 135 | 140 | 145 | 0063 | 0055 | 0067
b | 013 | 018 | 023 | ncos | 0007 | noog
< 0.09 0.20 00035 0.0078
f e 0.40 BASIC 0.016 BASK
CATUM PLANE 900 BASC 0354 BASC
01 7.00 BASIC 0.276 BASIC
o 0.10MM 3 500 BASIC 0.354 BASIC
SEATING PLANE £l 100 BASC 0.276 BASIC
L | o5 [ o6 [ 075|008 [oops 0030
u 1,00 REF. 0039 REF.
R | 008 0.0031
Rz | 008 0.20 | 0.0031 0.0078
QJ_ [} T EEER R
o | T [
'](— RS EREE
ey |1 [ w1z
JEDEC WS-026 (BED)
ANOTES : DIMENSKINS * D1 " AND ™ E1 * DO MOT INCLUCE MOLD
PROTRUSION. ALOWABLE PROTRUSION 15 0.25 mm PER SICE.
*D1 " AND " E1 * ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
M INCLUDING MCLD MISMATCH.
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REFERENCE DESIGN

SA9128

VDD33 VDD33_PLL
c213 D3 R200 3 P 215
1) —
2R
10uF 10uF
0402 201 VDDI§ 0402
= “|'
<[~ RIS[FCIE] «] <|&[F[8] SSRGS
= U200
217 o mmemmm O wwoww mmalD0
R2BE8228 % aooo KB2885 51 AMCLK
1uF ! vDD3s S 8B2a8B8l 22ge gcea AMCLK
0201 7 S>55>5>55 55> 555> 79 ABCIK
.|| - GND ABCLK R
VDDISOUT ALRCK AT
SPDRX 6 ADATA ADATA
| SPDIFRX
0402 VDDI8 REFCLK 55 REFCLKIN
I 47 DMCLK
DMCLK
70 DBCIK
.|| | x1 DBCLK.
78 DLRCK
| X0 DLRCK
76 DDATAT
DDATA00
VDD33 75 DDATAZ
iy | VDDIS DDATAO1
SA9128 o DO
= 2113333 DDATA03  |—— ¢
c211 '||
——0.1uF SA_DP 15 R 58 SPLCS
—_ SA_DP = | DP SPICS | =
0201 - SA_DM 16 DM SPICLK 57 SPLCIK
I - 59 SPL_DATA
R202 ” B SPI_MOSI = =
23}
SA_RESET 5] REXT @ SPLMISO  ——¢
i 270R | = | RESET 4] 9 SOF
= 201 SCL 38 g SOFFLAG i —5
A_SCL | SCL(M & NC |
S s SCLM) a ¢ —X
SA_SDA | SDAM) 5 Ne ¢
o — o en S — ol 0 ¢ =~ ®
77 7 h cocgoQ9oQ
gg EE 5555555
[ SA9128
— ols = e l= ool o
i ] g & SIR[EE R
GPIO8
VDD!
33 GPIO7
= GPIO4
GPIO3
R203
VDD33 |_/\10K/\ A o
0201 GPIO0
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Information furnished is believed to be accurate and reliable. However, SAVITECH assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties that may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of SAVITECH.
Specifications mentioned in this publication are subject to change without notice. This publication supersedes and
replaces all information previously supplied. SAVITECH products are not authorized for use as critical components in
life support devices or systems without express written approval of SAVITECH.

The SAVITECH logo is a registered trademark of Savitech Corporation.
All other names are the property of their respective owners
© 2011 Savitech Corporation - All Rights Reserved
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