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Solid State System Co., Ltd.

Declaration

The information contained herein is for evaluation and reference purpose only. The incorporation of such
products and information in the design of customers’ products shall be done under the full responsibility of the

customer.

Except as provided in Solid State System Co. Ltd. (“3S”) terms and conditions of sales, 3S does not make any
warranty, express or implied, including implied warranties of merchantability and fitness for a particular
purpose with respect to any 3S products, and 3S does not assume any liability for infringement of patents,
copyrights or other intellectual property rights of third parties by or arising from the use of 3S products or any

other liability arising from the use of such products.

Notice

No part of this publication may be reproduced, photocopied, or transmitted in any form, without the prior
written consent of 3S. 3S reserves the right to make change to the product specification and descriptions at any

time without notice, and to discontinue or make change to its products ant any time without notice.

Please contact a 3S representative for the application note issued by 3S to design your system in a right way.
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SSS1629A5 USB Headset/Line-in Controller Datasheet

1. Product Overview

SSS1629 is 3S highly integrated single chip USB audio controller with on chip oscillator to save
the external 12MHz crystal component for headset application. SSS1629 features have stereo 16
bits ADC, stereo 16 bits DAC, earphone driver, five-band hardware EQ, audio PLL, USB clock
oscillator, and USB FS controller plus PHY. External 24C02~24C16 EEPROM connection
provides flexibility for USB VID/PID/product string, default gain settings, and other customized
demands. SSS1629 provides a minimum BOM solution for featured USB audio solutions.

2. Product Features

Compliant with USB specification v2.0 full speed operation

Compliant with USB audio device class specification v1.1

Embedded USB 48MHz on chip oscillator without external crystal component

Embedded 5V to 3.3V and 1.8V output regulator from single external 5V USB bus power
Embedded 16-Bit Delta-Sigma ADC and DAC

Support sampling rate are §KHz, 11.025KHz, 12KHz, 16KHz, 22.05KHz, 24KHz, 32KHz,
44 .1KHz and 48KHz (default).

Embedded I2S (master mode)/SPDIF interface for DAC/ADC

Embedded rotary encoder interface for volume control

Earphone amplifier with variable gain adjustment

Built-in sound equalizer with five-band segments setting in playback channels

Volume up, volume down, playback mute, recording mute, next track, previous track, stop,
play/pause and EQ pin for direct user control

Volume up, volume down, playback mute, next track, previous track, stop and play/pause
are designed for Microsoft multimedia key

Embedded LED breathing lights mode and audio wave gradient mode

® [Initial setting with I2C interface for external 24bit Codec (as xx8988)

Support EEPROM programming interface for USB VID/PID, Product string, Manufacturer
string, recording AGC function, sound EQ, LYNC description, multi-function key, 3D
effect, SPDIF in/out interface, I2S in/out interface, LED flash, infrared remote control
(NEC IR) and so on.

External EEPROM register access optional by MCU (I12C interface) or USB HID interface
Provide EEPROM code generator and burner from host-end application program
Embedded 8x8 e-Fuse for function option

Support mask ROM service for customized requirement

Compatible with Win XP/Vista/7/8/8.1 and Mac system with OS’s USB Audio driver
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® 1.8 V power for digital core, POR and audio PLL operation
® 3.3V power for IO, oscillator, USB PLL, and ADC/DAC operation
®  Shipping in 48 LQFP, or 64 LQFP package

3. Electric Characteristics

® Absolute Maximum Rating

PARAMETER SYMBOL VALUE UNIT
Supply Voltage VCC5A -0.3to+5.5 A%
DC Input Voltage Vin -0.3t0 +3.6 \Y%
Operating Temperature Topr 0to 80 °c
Storage Temperature Ty -20 to +120 °c
Human Body Model ESD HBM 4000 v
Machine Model ESD MM 200 v

® DC Characteristics

PARAMETER SYMBOL MIN TYP MAX UNIT

Regulation Supply Voltage VCC5A 4 5 5.5 v
VCC33 3.0 33 3.6 v
Regulation Output Voltage VCC23 2.07 23 2.53 \Y%
VCC18 1.62 1.8 1.98 \Y%

REGdrv33 250 mA

Regulation Driving Capability REGdrv23 1 mA

REGdrv18 70 mA
Audio PLL Supply Voltage APLL_VCCP3 3.0 33 3.6 v
APLL_VCCPD 1.62 1.8 1.98 \Y%
Audio PLL output Voltage APLL_VCCP18 1.62 1.8 1.98 \Y%
PWRPD 3.0 33 3.6 v
CODEC Supply Voltage PWRP 3.0 33 3.6 A%
PWRP_LPF 3.0 33 3.6 v
Earphone Driver Supply Voltage NVDD 3.0 33 3.6 v
eFuse Program Power input FSOURCE 342 3.8 4.18 v
10 Supply Voltage VCCIO 3.0 33 3.6 \Y%
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10 Input Voltage Vin -0.3 33 3.6 \Y%
Core Supply Voltage VCCK 1.62 1.8 1.98 \Y%

® AC Characteristics

Headphone Output (A-Weighted)

PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT

RL=32Q,VCC33A=33V -- 14 -- mW

Pmax Output power @1% THD+N
RL=16Q,VCC33A=33V -- 28 -- mW
Idle channel - -86 - dB

SNR (Signal-to-noise ratio)

mute -- -94 dB
1KHz @ -3dB; 32Q load -- =75 -- dB

THD+N Total harmonic distortion
1KHz @ -3dB; 16Q load -- -74 -- dB

Microphone Input Characteristics

SYMBOL PARAMETER MIN TYP MAX UNIT

AMP Microphone gain amplification 75 +39 dB
GSTEP  |ADC gain step 1.5 dB
DR Dynamic range @ 997Hz -60dB FS gain = 0dB 83 dB

SNR SNR @ idle channel gain = 0dB ) dB
THD+N |THD+N @ 997Hz -3dB FS gain = 0dB 77 dB

FS Signal full scale input gain = 0dB 0.95%VCC33A AV

OFF DC offset @gain = 0dB +14 mV
RIN Input impedance 15K 20K ohm
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4. Pin Description
® Pin Out Chart for 48 Pin LQFP
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® Pin Out Chart for 64 Pin LQFP

=T L) Ix} - = o o = o u =T bl ™ — ) o
w o L L ua s L U'rl 'rl u =
o o =L o =) iy —
o ] v = ) o - = = 2 | | "
Q 9 < g o o o || = o = 51l5 ]
Slle||8]|18]]g ¢ 815 [|9]12]|5]|8]|%
[ [ g e =
T T

'

1 APLL_WCCP3 O PYWRMN 45

2 APLL_WCCPS YCM 47
3 APLL_LPF VREFP 4t
4 APLL_GHND FWRP 45
5 WCCK ADC_INL 44
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SSS1629A5
® Pin List Table
DIE LQFP LQFP PAD# NORMAL PD
PAD# 64 48 SYMBOL MODE MODE DESCRIPTION
1 1 48 APLL_VCCP3 PI PI 3.3V power for audio PLL
2 2 1 PI PI 1.8V power for audio PLL (Digital)
3 2 1 APLL_VCCPI18 PO PO 1.8V output from PLL regulator
4 3 2 APLL_LPF AIO AIO Low pass filter for audio PLL
5 4 3 APLL_GND PI PI Audio PLL ground
6 4 3 APLL_GND PI PI Audio PLL ground (Digital)
7 PI PI 3.3V power
8 4 3 PI PI Ground
9 5 4 VCCK PI PI 1.8V power
10 6 5 MUTEP_N I I Playback Mute
11 7 6 MUTER_N I I Record Mute
12 8 MINT_UP o I External MCU interrupt pin
" 0 . PLAY_EN I I Bonding option, different PID, and
PLAY Enable O :disable 1 :enable
" 10 g REC_EN I I Bonding option, different PID, and
REC Enable 0:disable 1:enable
Volume control mode
1 : volume up/down buttons control the
digital gain with HID
15 11 9 KEY_RENC_INV 1 I 0 : volume up/down buttons control the
analog gain without HID
*Note: definition of this pin can be
changed by EEPROM
16 12 10 VOLUP_N I I Volume up
17 13 11 VOLDN_N 1 I Volume down
18 14 ALT_REC O I USB REC Alternate state
19 15 GPIO_2 10 I GPIO 2
20 16 12 UDN AIO AIO USB data D-
21 16 12 UDN AIO AIO USB data D-
22 17 13 UDP AIO AIO USB data D+
23 17 13 UDP AIO AIO USB data D+
24 18 CONFIG_VAL O I USB Configuration state
25 19 14 STEREO_MIC 1 I MIC Select 1: stereo 0: mono
26 20 15 MSEL I I Mixer enable 1: enable mixer 0:
disable mixer
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27 21 16 NEXT_TRACK_N I I Next Track

28 22 SCL_UP 1 I External MCU serial bus clock pin
29 23 SDA_UP 10 I External MCU serial bus data pin
30 24 17 VCCIO PI PI 3.3V power

31 25 GNDIO PI PI Ground

32 25 PI PI Ground

33 26 18 VCCK PI PI 1.8V power

34 . 19 SCL. 24C0X o I External (24C0X) NOR serial bus clock

pin
35 ’8 0 SDA_24C0X 0 I External (24C0X) NOR serial bus data
pin
36 29 21 EQ_NEXT_N I I EQ select button
37 30 = HD_GAIN SEL I I Head Phone Driver default select
(1: 14mW 0: 24mW )

38 31 23 LEDO o I LED Out (toggling for data transmit)
39 32 ALT_PLAY O I USB PLAY Alternate state

40 33 AMP_ON O I DAC operation state

41 34 GPIO_1 10 I GPIO 1

42 35 GPIO_O 10 I GPIO 0

43 36 24 EQ3D_LED o I EQ&3D LED Out

4 37 55 INSEL I I Line in mode select

0: Line_in mode 1:USB mode

45 38 26 PRE_TRACK_N I I Previous Track

46 39 27 STOP_N I I stop

47 40 28 PLAY_PAUSE_N I I Play/pause

48 41 29 VP_MUTE O I Play mute indicator

49 42 30 VR_MUTE O I Record mute indicator

50 PI PI 3.3V power

51 PI PI extra power pad for testing purpose
52 43 31 ADC_INR Al Al Right channel inputs of Audio

53 44 32 ADC_INL Al Al Left channel inputs of Audio

54 45 33 PI PI Digital power (3.3V)

55 45 33 PWRP PI PI Analog power (3.3V)

56 45 33 Al Al LPF Analog power (3.3V)

57 46 34 VREFP Al Al Codec reference high voltage

58 47 35 VCM Al Al Codec reference middle voltage

59 48 36 Al Al Codec reference low voltage

60 48 36 Al Al LPF Analog Ground

61 48 36 PWRN PI PI Analog Ground
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62 48 36 PI PI Digital Ground
63 50 37 NVSS PI PI Earphone driver ground
64 50 37 NVSS PI PI Earphone driver ground
65 50 37 NVSS PI PI Earphone driver ground
66 51 38 HPOUT_L AO zZ Earphone driver output
67 51 38 HPOUT_L AO Earphone driver output
68 52 39 HPOUT_R AO Earphone driver output
69 52 39 HPOUT_R AO Z Earphone driver output
70 53 40 NVDD PI PI Earphone driver power
71 53 40 NVDD PI PI Earphone driver power
72 53 40 NVDD PI PI Earphone driver power
73 54 VCCK PI PI 1.8V power
74 55 GNDK PI PI Ground
75 56 41 TEST I I Test mode pin; NC in normal mode
76 58 42 VCCIO PI PI 3.3V power
77 59 43 PI PI Ground
78 59 43 GNDS5SA PI PI Analog ground for regulator
79 59 43 GNDS5SA PI PI Analog ground for regulator
80 60 44 VCC18 PO PO 1.8V output for regulator
81 61 45 VCC5A PI PI 5V input for regulator
82 61 45 VCC5A PI PI 5V input for regulator
83 61 45 VCC5A PI PI 5V input for regulator
84 62 46 VCC33 PO PO 3.3V output for regulator
85 62 46 VCC33 PO PO 3.3V output for regulator
86 62 46 VCC33 PO PO 3.3V output for regulator
87 63 47 vCC23 PO PO 2.3V output for regulator
s PLAY_EN & REC_EN Function Option
PLAY_EN REC_EN Junction

0 0 Reserved for test

1 0 Play only

0 1 Record only

1 1 Play & Record (default)
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5. Block Diagram And Descriptions

LEDO

Multimedia LEDR mgg
33V 23V 18V key  LEDP gpo MINT
A4 A A A
I I 1
5V =33V ) 4 ¥
5Y |y 33¥—23V UUSB interrupt processing <—>| interface lagics MCIU & 2 wire 18Y POR
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Regulator A
A
Ints | t
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UsE | 1.Prodietsting | e e e e e e
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24202 > < I Stereo DAC
EEPROM processing 3. Option | ——
24C16 interface UsSB | }
Interface 1S0 out l 16 hit DAC —» Earphone
processing I
|
SRAM |
et 55 o ‘
256 % 16 Stereo ADC Gain }
€ |
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|
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interface
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® Automatic Gain Control (AGC)

SSS1629A5 has AGC (Automatic Gain Control) function. It can be used to automatically adjust
the output range of ADC, which can let ADC outputs remain in a stable range. AGC control
schematic diagram as below, the gain adjustable range is -23dB ~ + 40dB, with each step 1dB
adjusted.

register control

| AGC |
Control
ADC Gain
L Gain R Gain
h 4 v
L&R LER
AGC
i Host < . - ADC
Gain

-23dB ~ +40dB

AGC parameter setting can be set in EEPROM. The control features include stability of time,
error range, active manner, hold time, speed adjusting and son on, these parameters need for
individual settings. Its operational diagram refers as below:

AGC tuning is targeted at within two blue lines. Shown in front of diagram, signal is below the

blue line interval, then AGC amplifier the signal to the blue range. Similarly in the illustration,
the signal is over the blue interval, and then AGC will down the signal to the blue range.

AGC_MAX

¢ AGC_ERR 1 ]

wemo L NANAAAANANANAAAANLA AM ﬂ \

AN ANANANANANANIANSNAWEWANAWENAN [ANENANANENE NN

VVVVVVVVVVVEVVUVETTTY

hold min active UP : hold max active DN
Step = 11ms Step = 350us Step = 11ms  Step = 350us

Ps : AGC function is only valid for built-in ADC of SSS1629A5
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® MULTI FUNCTION KEY (4 Key)

SSS1629A5 support maximum 4 multifunction keys. By EEPROM settings, each multifunction
key can have up to four different button operation manners. Four kinds of different button
operation are "a short press", "consecutive two short press"”, "a short and a long press" and "a
long press". Each multifunction key corresponds to different control manner for different
function demand, so that can achieve the purpose of streamlining the key number of

requirements. Setting diagram is as follows:

Single click
—_—

M U LTI Double click
F U N C KEY One click + long press

Long press
—

Key input
— >

Key input can be set from :  Function output can be assign to :
ON Key input ON. Function output
1 [VOLUP_IN 1 |voLuP

2 |VOLDN_IN 2 |voLDN

3 [MUTEP_IN 3 |MUTEP

4 |MUTER_IN 4 |MUTER

5 [NEXT_TRACK_IN 5 |NEXT TRACK

6 |PRE_TRACK_IN 6 |PRE_TRACK

7 |STOP_IN 7 |sTOP

§ |PLAY_PAUSE_IN § |PLAY_PAUSE

0 |[EQ NEXT IN 9 |EQ NEXT

10 |[USER_KEY_IN 10 |USER_KEY

11 |GPI3 11 |S3D_NEXT

12 |GPI6 12 |GPO9

13 |GPI7 13 |GPOS

14 |GPIS 14 |GPO7

15 |GPIO 15 |GPO6

16 |GPOS
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® LED FLASH

SSS1629A5 has the function of stereo audio wave gradient indicator. By EEPROM settings, can
provide up to six indication signals (the difference between L/R, for each channel share three
indication signals). Indication signal is shared with GPO (GPO7 ~ GPO2), can be connected to
LED to be audio output gradient indicator. When the audio signal is zero, the LEDs can be set
for as breathing lights to increase product diversity.

The following is a functional diagram:

16 high level setting
16 low level setting

FLASH
Wave = 0 Settlng

X FLASH
Teve T process 1 ep
(:;?r: Max 6 LED (L+R)
wae=o | BREATHING
Setting

speed
Light mode

When setting for audio output indicator, it can be adjusted in accordance with the desired output
range; each indicator signals can have 16 levels to do proposed audio settings.
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® 1O Setting

SSS1629A5 has total of 32 multi-purpose IO pads. These 10 pads can follow the demand for
functional setting from EEPROM. Proposed 10s are divided into three groups, and each group
can be individually set output driver ability. The setting range is 2mA ~ 16mA, with each step
2mA adjusted.

10 Group Distinction as Follows:

Group 10 pad
0 PLAY_EN, REC_EN, KEY_RENC_INV, VOLUP_N, VOLDN_N, MUTEP_N, MUTER_N, MINT_UP, ALT_REC,
GPIO_2
1 STEREO_MIC, MSEL, SCL_24C0X, SDA_24C0X, NEXT_TRACK_N, LEDO, EQ_NEXT_N, HD_GAIN_SEL, SCL,_UP
SDA_UP, ALT_PLAY, CONFIG_VAL, AMP_ON
2 EQ3D_LED, INSEL, PRE_TRACK_N, STOP_N, PLAY_PAUSE_N, VP_MUTE, VR_MUTE, GPIO_0, GPIO_1
&5 2 = 2 E 2 = X % a il :‘ o
Slellg]]e]]8]|® El2(18]|2]5]|2]|8
cllE|l”
APLL_VCCP3 Q PWRMN
APLL_VCCP18 F B WCM
Lo M IRIBEBEEIBIEIE e
APLL_GND APLL_VECP18 O PWRN FRP
WOCK APLL_LFF VCM ADC_IMNL
APLL_GND VREFP ADC_\NR
C_INR
UDN
B Group 0 B Group 1 B Group2
Version 1.5
WWW.3SYSTEM.COM.TW

Date:2016-03-09 15



) USB Headset/Line-in Controller
<f}>> Solid State System SSS1629A5

e Five-band Equalizer

SSS1629A5 on playback path built 5 Band EQ functions to provide user to make sound effect
adjustment. These frequencies of five-band EQ are fixed at 60Hz, 300Hz, 1.2KHz, 3.6KHz and
12KHz, respectively. Gain can be set for each band is + 12dB ~ -codB, as follows:

12dB —

GdB —

0dB —

-6dB —

-12dB —
-lgdB —
-Inf. —

v N v e v

60 Hz 300 Ha 1.2KHz 36 KHz 12 KHz

User can adjust a variety of sound effects according to requirement; the results will be stored in
EEPROM after adjustment, and it can use single button to change different sound effect in cycle
approach, simultaneously, also provide a single LED for indication of ON/OFF sound effect. By
default, SSS1629A5 built-in a subwoofer sound settings, therefore, under no external EEPROM
case, there is still an EQ sound transformation for user. Preset bass (SUBWOOFER) sound
settings are as follows:

12dB —

6dE —

0dB —

AdE —

-12dB —
-18dE —
-Inf. ——

v v - ~ w

60 Hz 300 Hz 12KHz 3.6 KHz 12 KHz
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® Infrared Remote Control (NEC IR)

SSS1629A5 has Infrared Remote Control (NEC IR) function. The control codes can be set in
EEPROM, and in accordance with the control code setting can be divided into two different
ways to set as 8 Key and 16 Key, shown below:

8 Key

KEY0 : VOLUP

KEY1 : VOLDN

KEY2 : MUTEP [ 1 byte |
KEY3 : MUTER

KEY4 : NEXT_TRACK 8 KEY Data Code 0 Data Code 1
KEY5 : PRE_TRACK
KEYE : STOP

KEY7 : PLAY_PAUSE

8 KEY

In 8 Key mode, Data Code 0 and Data Code 1 can be set by user definition

16 Key

A KEYO : VOLUP

KEY1 . VOLDN

KEY2 : MUTEP

KEY3 : MUTER

KEY4 : NEXT_TRACK

KEY5S : PRE_TRACK

KEY6 : STOP | 1 byte
KEY7 : PLAY_PAUSE

KEY8 : USER_KEY

KEYQ : EQ_NEXT 16 KEY Data Code 0
KEY10 : §3D

KEY11: PATH_SEL_INV
KEY12 : INSEL_INV

KEY13 : KEY_RENG_IN_INY
KEY14 : GPOS

_¥_KEY15: GPO8

16 KEY

In 16 Key mode, Data Code 0 can be set by user definition, and Data Code 1 will be
automatically inverted according to the Data Code 0 setting

Version 1.5
Date:2016-03-09 17

WWW.3SYSTEM.COM.TW



) USB Headset/Line-in Controller
<{3>> Solid State System SSS1629A5

® SSS1629 AS Register Control by Two-wire Serial Bus

MCU Two-wire Serial Bus

Connection of the devices to the 2 wire serial bus

MSC SCL (Serial Clock Line)
MSD l T SDA (Serial Data Line)
SR R I
1629 ;
1
I
1
' SCLK DATA
! ouT ouT
Slave !
address = Ox3A i -
—_— ] 1
| DATA
| IN
. Master
1

Bit transfer on the SSS1629 2 wire serial bus

PR SROSE N

data line change
stable; of data
data valid allowed
START and STOP conditions
‘>85n5‘ P =35ns N
B Fo
J_\ —_ |
|
SDA A / __ \ L/
o |
SCL  —+ - ——T—
R A U A
| |
1S P
START condition STOP condition
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Two wire serial bus data transfer

read not acknowledge

= 7

Pt bl

! ]!
SDA 1 |1 ol

| |

L S 5 5 R

| |

| |

} : M3E wirite acknowledge l }

! |

o o
SCL ! 1-7 8 9 1-7 8 9 1-7 8 9 : |

s s

IR

START | [ N I I [ I [ STOP

condition — condition

ADDRESS R ACK DATA ACK, DATA ACK

MCU Two-wire Serial Bus Read/Write
Set Data (Master write data to SSS1629)

S Slave ADDRESS 0 A Reg ADDRESS A DATA A DATA A P

R/W |_ Data transferred J

N bytes + acknowledge
{MAX 4 bytes)

Get Data (Master Read data from SSS1629)

S Slave ADDRESS o] A Reg ADDRESS A [=
At last Data transferred  _
//_’The master must response A
s Slave ADDRESS 1 A DATA A DATA A F

R |_ Data transferred J

M bytes + acknowledge
(MAX 8 bytes)

A = acknowledge (SDA LOW)
A = not acknowledge (SDA HIGH)
S = START condition
P = STOP condition
Slave ADDRESS = SS51629 address : 3A (it can be modify by eeprom)
Reg ADDRESS = SS51628 internal register address (0 - 7)
from slave to master When Set MAX 4 bytes (0 - )
When Get MAX 8 bytes (0-7)

from master to slave

Version 1.5 WWW.3SYSTEM.COM.TW
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SSS1629A5
Two-wire Serial Bus Device Address
SSS1629 Device Address: 0x3A
Two-wire Serial Bus Register Description
REG_0 (Multi-Media Key)-Register address: 0x00
Bits |Read/Write Description Default
7 R/W  |User define Key 0x0
0: No activity on Play/Pause button
6 R/W 0x0
1: Play/Pause button pressed then released
0: No activity on Stop button
5 R/W 0x0
1: Stop button pressed then released
0: No activity on Play Mute button
4 R/W 0x0
1: Play Mute button pressed then released
0: Scan Previous Track button released
3 R/W . 0x0
1: Scan Previous Track button pressed
0: Scan Next Track button released
2 R/W 0x0
1: Scan Next Track button pressed
0: Volume-Down button released
1 R/W 0x0
1: Volume-Down button pressed
0: Volume-Up button released
0 R/W 0x0
1: Volume-Up button pressed
REG_1 (Control Byte 1)-Register address: 0x01
Bits |Read/Write Description Default
Write :
Control mode = 001
Mapped to Internal register address[7:0]
Control mode = 010
Mapped to Internal register write data
Control mode =011
Mapped to GPO[7:0
7.0 RIW PP 701 0x0
Other
Reserved
Read :
Control mode =011
Mapped to GPI[7:0]
Other
Mapped to Internal register read data
Version 1.5
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USB Headset/Line-in Controller

@ Solid State System SSS1629A5
REG_2 (Control Byte 2)-Register address : 0x02
Bits  |Read/Write Description Default
Write :

Control mode = 001
Mapped to Internal register address[15:8]
Control mode =011
Mapped to GPOE[7:0] (1: output  O: input)
Other
7.0 RIW Reserved 0x0
Read :
Control mode =011
Bit7 : Mapped to MUTE_R
Bit6-2: 0
Bit1-0 : Mapped to GPI[9:8]
Other

Internal register address[7:0]

REG_3 (Control Byte 3) -Register address: 0x03
When data is written to REG_3 then the control will be executed
Bits  |Read/Write Description Default
Write :
Reserved
Read :
7 R/W Control mode = 011 0x0
Output Report 3 [7]
Other
Internal register address [15]
Write :
Control mode select (Command ID CODE)

000: Generic register

001: set internal register address
010: write data to internal registers
011: write data to GPIO
6-4 R/W Other 0x0
Reserved
Read :
Control mode =011
Output Report 3 [6:4]

Other
Internal register address [14:12]
Write :
3-0 R/W 0x0
Control mode = 011
Jersion 1.2 WWW.3SYSTEM.COM.TW
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USB Headset/Line-in Controller

SSS1629A5
Bit1-0: Mapped to GPO[9:8]
Bit3-2: Mapped to GPOE[9:8] (1: output  O: input)
Other
Reserved
Read :
Control mode =011
REG_3 [7:4]
Other
Internal register address [11:8]
REG_4 (HID Output Report 0)-Register address: 0x04
Bits |Read/Write Description Default
7-0 R HID Output Report 0 0x0
REG_5 (HID Output Report 1)-Register address: 0x05
Bits |Read/Write Description Default
7-0 R HID Output Report 1 0x0
REG_6 (HID Output Report 2)-Register address: 0x06
Bits  |Read/Write Description Default
7-0 R HID Output Report 2 0x0
REG_7 (HID Output Report 3)-Register address: 0x07
Bits |Read/Write Description Default
7-0 R HID Output Report 3 0x0
Version 1.5
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USB Headset/Line-in Controller
SSS1629A5

6. Typical Performance Curves

® SSS1629 AS LQFP48 DAC Measurement

(HP driver Gain=-1dB, Vrefp=3v,play sample rate 48k)

Frequency Response(32Q)

sss1629_A5 Frequency Response 12/08/14 15:42:34
ol Ap.
_2:
d C
B 4
r C
A -6
_8j
-10b
30 50 100 200 500 1k 2k 5k 10k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Cyan Solid 1 Analyzer.Level AlNormalize Left
1 2 Yellow Solid 1 Analyzer.Level BINormalize Left
dBrA=688.9mVrms
dBrB=685.9mVrms
XA-Frequency Response.ats2
Frequency Response(16Q)
sss1629_A5 Frequency Response 12/19/14 14:14:55
A
+Of p
2F
d -4
B C
r -6
A -8
—105
—125
-145-
30 50 100 200 500 1k 2k 5k 10k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Cyan Solid 1 Analyzer.Level AlNormalize Left
1 2 Yellow Solid 1 Analyzer.Level BINormalize Left
dBrA=653.5mVrms
dBrB=646.8mVrms
XA-Frequency Response.ats2
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) USB Headset/Line-in Controller
<{3>> Solid State System SSS1629A5

Thd+N V.S. Frequency(-3dB input signal)(with “A” weighting) (320Q)

sss1629_A5 THD+N vs Frequency 12/08/14 15:46:05
0.016 A —0.016
0.015= pf 0.015
0.014 — - 0.014
0.0131 - 0.013
0.0121 -~ 0.012

% = — Y%
0.011F - 0.011

0.01F - 0.01
0.0091 -~ 0.009
0.008 -~ 0.008
0.0075 " 0.007

0 50 100 200 500 1k 2k 5k 10k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Cyan Solid 1 Analyzer. THD+N Ratio A Left
1 2 Green Solid 1 Analyzer. THD+N Ratio B Right
dBrA=688.9mVrms
dBrB=685.9mVrms
XA-THD+N vs Frequency.ats2
Thd+N V.S. Frequency(-3dB input signal)(with “A” weighting) (16Q)

sss1629_A5 THD+N vs Frequency 12/19/14 14:19:45
0.026 —0.026
0.024 Ap .

O e iy, —
0.022F - 0.022
0.021 - 0.02
0.018F - 0.018

%  0.016F — - 0.016 %
0.014 £ — - 0.014
0.012F - 0.012

0.01F /f 0.01
0.008F ~/-0.008
0.006° -~ 0.006

20 50 100 200 500 1k 2k 5k 10k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Cyan  Solid 1 Analyzer. THD+N Ratio A Left
1 2 Red Solid 1 Analyzer. THD+N Ratio B Right
dBrA=653.5mVrms
dBrB=646.8mVrms
XA-THD+N vs Frequency.ats2
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Crosstalk (32Q)

-Left channel
sss1629 A5 Crosstalk left channel

-59

12/08/14 15:54:02
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Sweep Trace Color LineStyle Thick Data

Axis

Comment

1 1 Cyan Solid 1

Analyzer.Crosstalk A Left

Ch B 0dBFS=685.9mVrms

XA-Crosstalk vs Frequency-R48k.ats2
-Right channel

sss1629_A5 Cross talk right channel

12/08/14 15:49:06
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Comment

1 1 Cyan Solid 1

Analyzer.Crosstalk B Left

Ch A0dBFS=688.9mVrms

XA-Crosstalk vs Frequency-L48k.ats2
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SSS1629A5

Crosstalk (16Q)
-Left channel

sss1629 A5 Crosstalk left channel 12/19/14 14:50:59
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Sweep Trace Color Line Style Thick Data Axds Comment

1 1 Cyan Solid 1 Analyzer.Crosstalk A Left

Ch B 0dBFS=646.8mVrms

XA-Crosstalk vs Frequency-R48k.ats2

-Right channel
sss1629_ A5 Cross talk right channel 12/19/14 14:45:44
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® SSS1629 AS LQFP48 ADC measurement

(vrefp=3v,record sample rate=48k)
Frequency response

sss1629_A5  A-D-PC Recording Frequency Response  12/08/14 16:11:58

+27 ‘ Ap
+0[ —
o
d L
B 4L
r C
A 6
-8:
-0}
20 50 100 200 500 1k 2k 5k 10k 20k
Hz
Sweep Trace Color Line Style Thick Data Ads Comment
1 1 Cyan Solid 1 Analyzer.Level AINormalize  Left
1 2 Yellow Solid 1 Analyzer.Level BINormalize Left
AD-PC Frequency Response.ats2
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SSS1629A5

7. EEPROM Content And Descriptors

® EEPROM Space Partition

Address 0x00

T Dx000
24C02 256 Byte Internal option
l Dx0ff
i 02100
azeye | 1 12C initial BANKO |
| | oallf
| I oe120
I 12C initial BANK1 I
L gt
I | 0a140
| . |
Max 24C18 : : :
r==-—"======1
pene | 1 AGCEIR Option |
1 (12C Initial End) |
I I
16 Byte | EQ 0 I
F-——_—_—_—— |
I EQ 1 I
b 8|
I I
I . I
| . |
| - |
I |
v 1 J
Internal Option
|<7 1 byte —>|

address 0x000

id code 2 bytes

USB OPTION 14 bytes

Function Option 8 bytes

VID 2 bytes

PID 2 bytes

Serial number 6 bytes

Product strings 28 bytes

Manufacturer Strings 28 bytes

Function Option 158 bytes

address Ox0F8

address OxOFF

reserved

Version 1.5

e

id code byte 0 : C7

id code byte 1 : 6X (X =bhit 3,2,1,0)
bit 2 Manufacturer String enable control 1:enable 0:disable
bit 1 serial number enable control 1:enable O:disable
bit 0 product string enable control 1:enable O:disable

WWW.3SYSTEM.COM.TW
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SSS1629A5
External Initial
I2C initial BANK (32 Byte)(after Oxff)
Byte O Register address 0
Byte 1 Register data 0
Byte 2 Register address 1
Byte 3 Register data 1
|
|
|
Byte 30 I1C Write Cycle Time
Bit 7 lC initial bank valid (low valid)
Byte 31 Bit 6~0 : [IC initial device address
AGC&IR Option (I2C Initial End)
0x00
AGC
0x0b
NEC IR
Byte 30 AGC&IR mode
Bit7 :AGC&IR Option (12C Initial End
Byte 31 Bit -0 - IC intal devioe ;ddress )
EQ Extend Bank (16 Byte)(after External I2C Interface Initial Bank)
0x00
EQ
0x08
Reserved
Byte 14 I1C Wiite Cycle Time
Bit7 EQbankend
Byt 15 Bit 6~0 : Reserved
Version 1.5
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8. Reference Application C

1 3 4 5 7 6
NVDD
+5V_IN 5V_LDO_IN ._| Ls
YY) +3.3V
Temied Bead 31 Ohm c13
. 10uF R8 V023
cia n; & 2
Cea= = 3 o o K
] g o N = GND
Fertied Bead 31 Ohm R ZBELEER| SREE R6  [luF
ey Rl £
GND GND_5A D¢
e [53EP o AGND_ADDA
cis
I 2RRLEXOEANAY $S51629A5-U6C i
+33V PLL +33V 48885885852
JO0O0Z0Z0E255%
Trorried Bea 3T Ofim 18V OUT R>>5>95 %50 36 AGND_ADDA
32 4 APLLIS S5 VRERN
< PILF = 35 VCM
ul T APLL_LPF VCM
GND _PLL 30 VREFP
18V SDIC VREFP 33 —3V3 ADDA
GND PLL GND S VCCK PWRPD 33 3V3.2 5
feried Bead 3T Ofm i MUTEP ADC_INL |
MUTER N MR N3 AD R
€23 TPIAY_EN ] 30 MUTE luF
PLAY_EN RMUTE RMUIE
0.1uF _RECEN o T (29 VP MUIE
AT KEY RENC TNV R pLAY PAUSE 2 PLAY PAGSE TN
N ||C2_33nF JOEH 10 vorup o = 0
T &) VOLDNN 1 g wZ 3 26 PRE_TRACK N AGND_ADDA
| = 11 voron 2 xx%%  prev (20 TRETRACKN
M o SORE | INSEL
B P s B8y i02528
c2 1 K 552258345 288583
3V3 ADDA 433V S -
fenied Bead 3TORm &
+33V 17 cis ®
10uF 0.1uF 2l [©
= [E] | BB
c31 AGND ADDA A GND ol IF | Bl & 8V3, DDA
NU Ferried Bead 31 Ohm s Eae = S RI3 C28 100uF
SEEFRR 2| K HPOUT L
0 ohm RI1 ouT L
DM 26
TDP el
c24 10F ouT R
0Oohm RI2 0.1uF HPOUT R m — p ou ~
A1 EAR PHONEJACK
g=— 33 AGND_ADDA 62
NU NU GND 100uF
VR MUTE LEDO VP_MUTE EQ LED PLAY EN REC EN
1 _ T 1 [Plavorly short(D) short(l)
GND GND Themoie <hort(D Record only short (L) open(H
RIS RI9 R20 R23 Play only open(F) short()
Play &Record open(F] open(F)
330 330 330 33
v
1 8 433V
A YGe MSEL / Headphone Drive GAIN
2 MSEL __HD GAIN
- Rec P PLAY MUTE EQLED
3 G\D
A2 R N R N
4 Mixer x
GND Headphone Drive GAIN
LG/ STEREQ_MIC Hi:enable Hi: nomo(14mW/330hm)
2l BLe
&b R &b & &b &n KEY RENC INV _STEREO MIC Lowdable 7= Low X2(
MUTERN ~MUTEPN VOLDNN VOLUPN  STOP.N PLAY PAUSE EN  NEXT TRACK N  PRE TRACK N EQ SEL = STEREO_MIC
= = = —= = = = = = = = Hi:HID control Hi:Stereo MIC =
AF % nw _u nﬁ % % Low:HW control 1| Low:Mono MIC GRD
swi W3 SW5 SWe Sws swz swi swr
MUTER N|o MUTEPN|o VOLDNN|o voLupN]o sTop.N PLAY_PAUSE_EN] o NEXT_TRACK_N %Pdﬁeﬁz EQ_SEL Tile
ﬂ n_v n_v fw hﬂ HV M Aﬁ H $551629A5-USC applicaton
GND Size Nurmber Revision
._. c 1 10
GNR Daie: 2016539 [ Sheet of 1
File: D35 data \SSST620A5 application_20141Pk8alBy:

5

| :
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® Reference Application C

+5V_IN 5V_LDO_IN Nvon
. H 3V3 ADDA +33V |_| . S — 5
Terried Bead 31 Ohm Fenied Bex 3T Ohm o Ferid B STOT HPOULR ——
o1 16, 10uF cis
C5 Cl14 C6 10uF 0.1uF = 0.1uF O:m, 2
10uF i 0.1uF 10uF C11 M O, <! GND HPOUT _lhmw_ 1
AGND_ADDA GND wr & RUEL A o M e o |
Tartied Bead 31 Ofm Fonried BoxI 3T Ohimn 2 #- kR 3 ._. e 2200F EARPHONE
GND | FRIFE? =
GND_5A 7 VS|
- vm % vmﬁ AGND_ADDA
48U TH6MSMA 21110B9IB8A Ul
SSS1629A5-U6C
433V PLL, 433V
Ferried Bead 31 Ohm
+18V_OUT cqaseBRRIoD 36 AGND_ADDA INPUT_R
mw%ha i Ay o — ar
GND_PLL GNDK HPRIR VREEP 0.47uF [ Cd5_1
GND_PLL — VCCK PWRPD HLATDA i &
formarsTom = MUTEP ADC_INL —32¢
A MUTER ADCINR
C23  SPDIF_OUT MR -] 7 VR MUTE 1_\:_,q 1_\o 1uF INPUT L
0.F _SPDIEIN £ JEMUILH VP_MUIE
_m< auT Fash LEDT N LAY SAUTE 28 Fiash LEDG 0.47uF
& 12 33nF ~Flash LEDT jOm| (e s [(27_Tzs MLl AGND_ADDA
__ &ND MFKZ 11 ||VokTE: SI08 125 LRC] AGND_ADDA
UDM 12 ey [25 Flash LED3
22
0.1uF :.m Ur EEENINEBEL
Flash LED1 Flash LED2 Flash LED3 Flash LED4 Flash LEDS Flash_LEDG
13[14[15[16[17[18[19P0R1P2P3P4|
GND_PLL sl DI D2 D3 D4 D5 P8
RIO. 35 SIe A LED [X LED I3 LED [x LED X LED X D T
oy LR & Q N N N N N
§ P9 < I e e N O R
< 2
Slelg| |552le =01
D UDM 2$_BCLK [292apr
w D T P iy R24 R25 R26 R27 R5 R6
N e
m SCND Ochm RI2 0.1uF 330 330 330 330 330 330
o7 C36
NU NU GND
D &b fen) AD fen) faw)
Ferried Bead 31 Chm VR MUTE LEDO VP MUTE FQ LED
s us
ab RIS RI9 R20 R23 s
T ADDR MOLK - LOUTZ < 4y5 oppa
V73 330 330 330 330 S DCVDD  HPVDD iy
+33V ¥ DBVDD  AVDD L
1 g S b _AGND_ADDA BoND ND AGND_ADDA
Ao vee = 125 BCLK
— BCLK VREF
Al — DACDAT __VMID
RecM PAYSE. LAY MUTE FQLED 125 D o o mee \_r
il a2 N N N N = ADCDAT  LINPUT2 153X ynpur R 31 ==C30
4 SDA 24C0X Lo TINPUTE INFULL 4k | 4IE
GND c20 HPOUT R o s AGND_ADDA
R2 10K HPOUT_L T s AGND_ADDA
cND 24C0X D cND D k_.?ﬂr\ AGND ADDA HPGND SDIN St
DD, 44| rourz SCLK - T
3V3_ADDA = e AGND_ADDA
MFK2 e
4.7K
A_W KEY1 _M KEY2
KEY1 KEY2 €26
:_m SPDIF out Tide
Infrared Receiver 30pF | 0.1uF $551629A5-USC OPTION FUNCTION application
>nzd ADDA Size Number Revision
D CND c 1 10
)
Date: 2016539 Sheet_of
File: DA3S dafa.\SSST629A5_OPTION FUNCITI
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9. Package Information
® LQFP48
oL
“MBREMAMARR \
37 24 s a4 T AR Ay MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
i % T A 160 530
| —— i s E jil] Al 0.05 010 01s 20 a9 5.9
o ] ' a2 | 135 | 140|145 |53 |1 [ s7a
— — b o Joee o2z |67 |87 | we
| bl 017 0.20 023 &7 7.9 al
% % 1 c 009 020 35 73
pr— O — a | oo 0 | 35 6.3
T A D 830 200 9.10 as04 | 3943 | 3583
48 N ¢ 13 .J_” m@m@ﬁf m |30 | 700 |70 | 2717 | 2756 | 279
1H H H H H H H 1 H H H i \\j Ale [ss0 [an0 |90 | 3sn4 | 3543 | 3583
. E El | &30 700 710 2717 | 2756 | 2795
[€] . ' B | 045 | om0 | 033 |77 | 187 | a7
& L 0.30 060 0.70 197 236 276
L1 0.85 Loo 113 3335 39.4 433
a2 Rl | 008 al
BASE METAL Rz | 00s EIIE 7.9
8L k Y 1.08 al
< o 0 | 5 |7 " I ES
4 =l I 7k o [ -
S pe\ LRt oz | u* 12 137 | e 12 13
GAGE PLANE ; _\,___.__y) H—|_{ — lol a1 | 1 12 13 1ne 12+ 12
of A4d A‘, ! WITH PLATING
L1 83 <
SEATING PLANE SECTION A-A
MOTE:
LEEFER TO JEDEC ME-D2& (IZSUE Dy F BEC
& DIMEWZION D1 AMD E1 DO WOT INCLUDE MOLD PROTRUZION.
ALLOWAELE FROTRUSION IE 0.25mm FPER ZIDE D1 AWD El ARE
MAXIMUM PLAZTIC EODY SIZE DIMEMEION IWCLUDING MOLD MIZMATCH.
3.DIMEWZIONM kb DOEE WOT IMCLUDE DAMEAR FROTRUSION. ALLOWAELE
DAMEAR PROTRUSION SHALL WOT CAUSE THE LEAD WIDTH TO EXCEED
THE MAXIMUM kb DIMEMZIOM BY MORE THAN Q.08mm.
4.6LL DIMEWSIONS ARE IN MILLIMETERSE.
S.DIMENEION CONWEREIOW FACTOR + Imm=39.37mil
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® LQFP64

D1 DIMENSION DIMENSION
oo CHM) CMIL>
[ 1 MIN. | NOM, | MAX. | MIN. [ NOM. [ MAX.
iR A 160 630
NS 005 0,10 015 20 39 55
E b (] 133 1.40 145 531 331 37.1
b o013 n1s 023 Sl 7.1 al
bl o013 01& 019 =A% 6.3 73
E1 = 0,09 0.20 35 79
cl 0,09 016 33 &3
AlD BES .00 915 3484 | 3943 | 3602
‘If \' 1 690 700 710 2717 2756 | 2795

MUEEEEEEEE A AE Jess [om [ o5 | s4a4 | so4a | w02

A

El |es0 | 700 |70 | g7y | 2756 | 2795
E b X E AMA|E |03 |04 [045 138 |57 | 177
L Joas Joso [ors |77 [e3ze |ess
Aalu Joes [we |15 [335 [394 |43z

& BASE METAL o o
o1 b R2 o008 0.20 3l 79
¥ 0,08 A 3l
0 g < o / < [ 0 15° 7° 0 a5 7*
o [=}=] E g1 o 0
GAGE PLANE fmm LR | b1 pa | 1 | te [ O S 1z
{‘—"'E = LN e WITH PLATING g2 | 1 12* 130 | ue 1 13
fas) -
- L1 E& =
SEATING PLANE SECTION A-A
DETAIL “¥*
NOTE:
1.REFER TO JEDEC M35—026(155LE D}IBED&
Z.0IMEMSION D1 AWD E1 DO WNOT IMCLUDE MWMOLD PROTRUSIOMN.
ALLOWABLE PROTRUSION 15 0.25mm PER SIDE D1 AMD E1 ARE
MAXIMUM PLASTIC BODY SIZE DIMEMSION IMCLUDIMG WOLD MISMATCH.
J.DIMENSION b DOES NOT INCLUDE DaMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL WOT CAUSE THE LEAD WIDTH TO EXCEED
THE MAXIMUM b DIMENSION BY MORE THAM O.08mm.
4.ALL DIMEMSIOMS ARE IN MILLIMETERS.
AASDIMENSION CONVERSION FACTOR : 1mm=39.37mil
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10. Revision History

Revision Date Description

1.0 2014/08/20 Initial Specification

1.1 2014/09/04 Fixed Incorrect Text. Add Package Information

1.2 2014/10/24 Changed Reference Application Circuit & Reference
Application Circuit for Add on Function

1.3 2014/12/19 Changed 1629A4 (44.1k sampling rate default) to
1629A5 (48k sampling rate default)

1.4 2015/04/07 Changed 1629A4 only for package version

1.5 2016/03/09 Updated Reference Application Circuit
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