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%

FRIZHREDRWIRY | Ta=25°C, AVDD =DVDD =3.3V, PVDD =33V, 1kHz 5.

fs =48 kHz, PGA 71 =0dB, A—TFT 44 + T

—ZF24E > I,
= 1.
Parameter Min Typ Max Unit Conditions
RECOMMENDED OPERATING CONDITIONS
Analog Voltage Supply (AVDD) 1.8 3.3 3.6 \Y
Digital Power Supply 15 3.3 3.6 \Y
Ground (AGND, PGND, DGND) 0 \%
POWER CONSUMPTION
Power-Up
Stereo Record (1.5 V and 1.8 V) 7 mwW
Stereo Record (3.3 V) 22 mw
Stereo Playback (1.5 V and 1.8 V) 7 mw
Stereo Playback (3.3 V) 22 mwW
Power-Down 40 W
LINE INPUT
Input Signal Level (0 dB) 1x AVDD/3.3 V rms
Input Impedance 200 kQ PGA gain =0dB
10 kQ PGA gain = +33 dB
480 kQ PGA gain =-34.5 dB
Input Capacitance 10 pF
Signal-to-Noise Ratio (A-Weighted) 70 90 dB PGA gain=0dB, AVDD=33V
84 dB PGA gain=0dB, AVDD=18V
Total Harmonic Distortion (THD) -80 dB -1 dBFS input, AVDD = 3.3V
-75 dB —-1dBFSinput, AVDD=18V
Channel Separation 80 daB
Programmable Gain —34.5 0 +33.5 daB
Gain Step 15 dB
Mute Attenuation —80 dB
MICROPHONE INPUT
Input Signal Level 1 V rms
Signal-to-Noise Ratio (A-Weighted) 85 dB Microphone gain=0dB
(Rsource = 40 kQ)
Total Harmonic Distortion -70 dB 0 dBFS input, 0 dB gain
Power Supply Rejection Ratio 50 dB
Mute Attenuation 80 daB
Input Resistance 10 kQ
Input Capacitance 10 pF
MICROPHONE BIAS
Bias Voltage 0.75 x AVDD \Y
Bias Current Source 3 mA
Noise in the Signal Bandwidth 40 nV/AHz 20 Hz to 20 kHz
LINE OUTPUT
DAC —1 dBFS input DAC + line output
Full-Scale Output 1x AVDD/3.3 V rms
Signal-to-Noise Ratio (A-Weighted) 85 100 daB AVDD =33V
94 AVDD =18V
THD +N —80 -70 dB AVDD =33V
-75 AVDD =18V
Power Supply Rejection Ratio 50 dB
Channel Separation 80 daB
HEADPHONE OUTPUT
Full-Scale Output Voltage 1x AVDD/3.3 V rms
Maximum Output Power 30 mwW RL.=32Q
60 mw RL=16Q
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Parameter Min Typ Max Unit Conditions
Signal-to-Noise Ratio (A-Weighted) 85 96 daB AVDD =33V
90 AVDD =18V
THD + N —65 dB Pour = 10 mW
—-60 dB Pour = 20 mW
Power Supply Rejection Ratio 50 daB
Mute Attenuation 80 dB
LINE INPUT TO LINE OUTPUT
Full-Scale Output Voltage 1x AVDD/3.3 V rms
Signal-to-Noise Ratio (A-Weighted) 92 daB AVDD =33V
86 AVDD =18V
Total Harmonic Distortion —-80 dB AVDD =33V
—-80 AVDD =18V
Power Supply Rejection 50 daB
MICROPHONE INPUT TO
HEADPHONE OUTPUT
Full-Scale Output Voltage 1x AVDD/3.3 V rms
Signal-to-Noise Ratio (A-Weighted) 94 dB AVDD =33V
88 AVDD =18V
Power Supply Rejection Ratio 50 dB
Programmable Attenuation 6 15 daB
Gain Step 3 dB
Mute Attenuation 80 dB
TOBII - T4 L2
=2
Parameter Min Typ Max Unit Conditions
ADC FILTER
Pass Band 0 0.445 f Hz +0.04 dB
0.5f Hz —6dB
Pass-Band Ripple +0.04 dB
Stop Band 0.555 fs Hz
Stop-Band Attenuation —61 dB f>0.567fs
High-Pass Filter Corner Frequency 3.7 Hz -3dB
104 Hz -0.5dB
21.6 Hz -0.1dB
DAC FILTER
Pass Band 0 0.445 f Hz +0.04 dB
0.5fs Hz -6 dB
Pass-Band Ripple +0.04 dB
Stop Band 0.555 fs Hz
Stop-Band Attenuation —61 dB f>0.565fs
Core Clock Tolerance
Frequency Range 8.0 13.8 MHz
Jitter Tolerance 50 ps
843 VTHR
R312CODAA VY
Limit
Parameter tvin tmax Unit Description
tscs 600 ns Start condition setup time
tscn 600 ns Start condition hold time
ton 600 ns SCLK pulse width high
toL 1.3 Us SCLK pulse width low
fscik 0 526 kHz SCLK frequency
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SSM2602

tos 100 ns Data setup time
ton 900 ns Data hold time
trr 300 ns SDIN and SCLK rise time
ter 300 ns SDIN and SCLK fall time
thes 600 ns Stop condition setup time
SDIN ﬁ - -+t_H°5 -
SCLK - %
ter g
212CDRrA1=VYT
RASPIOAA VY
Limit
Parameter tMin tmax Unit Description
tosu 20 ns SDIN to SCLK setup time
toHo 20 ns SCLK to SDIN hold time
tscH 20 ns SCLK pulse width high
tscL 20 ns SCLK pulse width low
tscs 60 ns SCLK rising edge to CSB rising edge
tess 20 ns CSB rising to SCLK rising
tesh 20 ns CSB pulse width high
tese 20 ns CSB pulse width low
tps 0 5 ns Pulse width of spikes to be suppressed
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RETFCEIL - FA—TAF - AVEA—TIT—RDAL—T - E—R - 4225
Limit
Parameter tvin tmax Unit Description
tos 10 ns PBDAT setup time from BCLK rising edge
ton 10 ns PBDAT hold time from BCLK rising edge
tLrRsu 10 ns RECLRC/PBLRC setup time to BCLK rising edge
tLrH 10 ns RECLRC/PBLRC hold time to BCLK rising edge
top 30 ns RE)CDAT propagation delay from BCLK falling edge (external load of 70
pF
tacH 25 ns BCLK pulse width high
tacL 25 ns BCLK pulse width low
tacy 50 ns BCLK cycle time
tach | IecL
BCLK — ~ \ \
tecy -
o  S—
_los [tirr tirsy
PBDAT \ X
> [y .
> (=lop S
RECDAT _X X X %
RA4TORN - F—FTA4F - AVEB—=—TT—RODAL—T - E—K - 2142275
RETIEIL - A—FTAF - AVA—TT—AOIRZ - ET—R - B3I
Limit
Parameter tMin tmax Unit Description
tosT 30 ns PBDAT setup time to BCLK rising edge
tonT 10 ns PBDAT hold time to BCLK rising edge
toL 10 ns RECLRC/PBLRC propagation delay from BCLK falling edge
topa 10 ns RECDAT propagation delay from BCLK falling edge
tecLkr 10 ns BCLK rising time (10 pF load)
tecLkF 10 ns BCLK falling time (10 pF load)
tecLkDs 45:55:00 55:45:00 BCLK duty cycle (normal and USB mode)
BCLK / \ N4 \
-] oL
RECLRE
~lost | font
PBDAT ) X
»| |=tppa §
RECDAT _X X g
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RIVATL - 9AYIDEAZTT
Limit
Parameter tvin tvmax Unit Description
txriy 72 ns MCLK/XTI system clock cycle time
tmeLkps 40:60 60:40:00 MCLK/XTI duty cycle
txTiH 32 ns MCLK/XT]I system clock pulse width high
txriL 32 ns MCLK/XTI system clock pulse width low
tcor 20 ns CLKOUT propagation delay from MCLK/XTI falling edge
tcorpivz 20 ns CLKODIV2 propagation delay from MCLK/XT] falling edge
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3 RKTE

FHIZHREDRWRY 25C,

BiEHm

=8 03 57— M — AR CHIE, T b b RIS i —
Parameter Rating COBE . TAA AKREREAR— Rl T LR THLE,
Supply Voltage 5V N
Input Voltage Voo = ORUEH
Common-Mode Input VVoltage Voo Package Type 03n 05c Unit
Storage Temperature Range —-65°C to +150°C 28-Lead, 5 mm x 5 mm LFCSP 28 32 °C/W
Operating Temperature Range —40°C to +85°C
Junction Temperature Range —65°C to +165°C
Lead Temperature (Soldering, 60 sec) 300°C ESD w&%
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W DHEMEU L TOTNA ZEEEZEDTZ LD TIEH Y £ LTIEEWETR, T, ARE TR —DFFE
hoo 7751 2 ERSRHERAERRIEI < & 7730 203 Ao | owrnorsn wses s miesny 2
PELEANS 7 2R Ir To Lo T, MERES LSRR T 2B 1792

7o, ESD \ZH T 2N e PRARSE AE L 5 2

LaBEIOLET,
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BRA v H—T 2= APBRE, LICRETD &L 3
H—T 2 —ANEIRENET,

KLarvbta—n s LYRAXNTIEH, avyiie—L-5F—% -7
— R FI16EYFTCMSB77—ARTY, By s BlI5S~E v k
BOIILIAH «~v T« T RLAT, Bv bk B8~t > k B0
HIGTDHVIAL « v TDUVIAHL « T —H T,

2 Bk (1°C) =— FEBIRLZBA. SDIN 282 U 70 - @ b
=)L F—H% - U—K&EFEALEL, SCLK BTV T )L« F—X
oruay 7EE)L, CSB 28 I°C F/81 A - 7 RLRAZEELE
9, CSB B> % 0 IZFRET H &, H|IRT 57T KL AT 0011010
2720 LICERET D &7 R L A% 0011011 (272 0 £,

3 (SP)ERIRL7ZES, SDINBN Y hr—JL « =% « U
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spiN | B15 | B14 | B13 | B12 | B11 | B10 | BO9 | BO8 | BO7 | BO6 | BOS | Bo4 | Bo3 | BO2 | BO1 | BO | | |

REGISTER MAP
ADDRESS

28.SPI > 1)

06858-018

REGISTER
DATA

FI AR —=—TT—2A

06658-019

START ADDR RW ACK SUBADDRESS ACK DATA ACK STOP
K 29.SSM2602 @ 2 #£= 12C OeFEMas oy s - 24 2V JK
WRITE
SEQUENCE | S | A7 | |A1 AO| A(S) 315| | BQ| BB| A(S) | B7| | BO | A(S) | P |
M T
0
DEVICE REGISTER REGISTER
ADDRESS ADDRESS DATA
READ [ g | a7 Al | A0 A(S) | B15 B9| 0 | AS) | S | A7 Al| A0 | A(S) | B7 BO [AM) | O o0 |B8| AM) | P
SEQUENCE » » » . .
W_/ W_/
0 1
DEVICE REGISTER DEVICE REGISTER
ADDRESS ADDRESS ADDRESS DATA
(SLAVE DRIVE)

S/P = START/STOP BIT.
AO = I12C R/W BIT.
A(S) = ACKNOWLEDGE BY SLAVE.
A(M) = ACKNOWLEDGE BY MASTER.
A(M) = ACKNOWLEDGE BY MASTER (INVERSION).
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REWGZT7 T 75— 3 VEK
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A L
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I
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I
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| | l
| | ]
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MCLKIXTI  XTO CLKOUT  PBDAT RECDAT BOLK PBLRC RECLRC MODE CSB SDIN SCLK g
31.SSM2602 /ST — - YA T4 Y MMEREDERENR (D> hA—IL - LY XA R6, Ev k DO~Ew k D7)

+33V_VAA

c22
100F

L_LINE_IN

R_LINE_IN

MIC_BIAS.

MIC_IN

-

RHP_OUT

c13
i

R10
47K

SSM2602KCPZ
PBLRC

PBDAT

RECDAT

RECLRC
BCLK

cLkouT

RS 100K

MODE
css
SOIN
scLk

VMID PHONEJACK STEREO SW.

MCLK/XTI

PORIXTO

Avss
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52
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SO
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12.288MHz
c7

Connection under chip

1
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LOREZ -2vT

RIUILLYSRAE -3y S

Reg. | Address [Name D8 D7 D6 D5 D4 b3 o2 |p1 DO Default

RO |0x00 Left-Channel LRINBOTH |LINMUT |0 LINVOL [5:0] 010010111
ADC Input Volume E

R1 |0x01 Right-Channel RLINBOTH [RINMUT (0 RINVOL [5:0] 010010111
ADC Input Volume E

R2 |0x02 Left-Channel LRHPBOT |[LZCEN LHPVOL [6:0] 001111001
DAC Volume H

R3 |0x03 Right-Channel RLHPBOT |RZCEN RHPVOL [6:0] 001111001
DAC Volume H

R4 |0x04 Analog MICBOOS |SIDETONE_ATT [1:0] | SIDETONE_E|DACSE |BYPASS [INSEL |MUTEMI [MICBOOS |000001010
Audio Path T2 N L C T

R5 |0x05 |Digital 0 0 0 0 HPOR |DACMU DEEMPH [1:0] |ADCHPF |000001000
Audio Path

R6 |0x06 Power 0 PWROFF |CLKOUT [OSC ouT DAC ADC MIC LINEIN [010011111
Management

R7 |0x07 Digital 0 BCLKIN |MS LRSWAP LRP WL [1:0] FORMAT [1:0] 000001010
Audio I/F \%

R8 |0x08 Sampling 0 CLKODI |CLKDIV2 SR [3:0] BOSR UsB 000000000
Rate V2

RO |ox09  [Active 0 0 0 0 lo o lo 0 ACTIVE 000000000

R15 |OxOF Software RESET [8:0] 000000000
Reset

R16 |0x10 ALC ALCSEL [1:0] MAXGAIN [2:0] ALCL [3:0] 001111011
Control 1

R17 |0x11 ALC 0 DCY [3:0] ATK [3:0] 000110010
Control 2

R18 |0x12  |Noise Gate 0 NGTH [4:0] | NGG [L:0] | NGAT  |000000000
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LRS- vy IO

EF v 2RI ADC AARY 2—LA, 7 FL R 0x00
RIR2EFvYYHRILADC AARY2a—L - LPRXEZ -Eyb- -3y

D8 D7 D6 D5 | D4 D3 | D2 | b1 DO

LRINBOTH LINMUTE 0 LINVOL [5:0]

RIBEFYVHRILADC AHRYa—L - LTXE - Evy DA

Bit Name Description Settings

LRINBOTH Left-to-right line input ADC data load control 0 = disable simultaneous loading of left-channel ADC data to right-
channel register (default)

1 = enable simultaneous loading of left-channel ADC data to right-
channel register

LINMUTE Left-channel input mute 0 = disable mute
1 = enable mute on data path to ADC (default)
LINVOL [5:0] Left-channel PGA volume control 00 0000 =-34.5dB

... 1.5dB step up

01 0111 = 0 dB (default)
... 1.5dB step up
011111 =12dB

10 0000 = 13.5dB

10 0001 =15 dB
100010 =16.5dB
100011 =18 dB

10 0100 =19.5dB
100101 =21dB
100110=22.5dB
100111 =24 dB

10 1000 = 25.5dB

10 1001 =27 dB
101010 =28.5dB
101011 =30dB
101100=31.5dB
101101 =33 dB

11 1111t0101101 =33dB
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BF v 2RI ADC AHAARYY a—L, 7 FLR 0x01
RUAFYUHRILADC AARY 2 —LAL - LCRA-Eyh-TvS

D8 D7 D6 D5 | D4 | D3 | D2 [ D1 [ DO
RLINBOTH RINMUTE 0 RINVOL [5:0]

RIBAF YR ADC AHRY 2a—L - LYRE - Ev FOFBA

Bit Name Description Settings

RLINBOTH Right-to-left line input ADC data load control 0 = disable simultaneous loading of right-channel ADC data to left-channel

register (default)
1 = enable simultaneous loading of right-channel ADC data to left-channel

register
RINMUTE Right-channel input mute 0 = disable mute

1 = enable mute on data path to ADC (default)
RINVOL [5:0] Right-channel PGA volume control 00 0000 =-34.5 dB

... 1.5 dB step up

01 0111 = 0 dB (default)
... 1.5 dB step up
011111 =12dB
100000 =13.5dB
100001 =15dB

10 0010 = 16.5dB
100011 =18 dB
100100 =19.5dB
100101=21dB
100110 =22.5dB
100111 =24 dB

10 1000 = 25.5dB
101001 =27 dB

10 1010 =28.5dB
101011 =30dB
101100 = 31.5dB
101101 =33dB
111111 t0 101101 =33dB
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EF v R DACHKRYa—A, 7 FL R 0x02
R1I6.EFv Y RILDACHRYa—L - LECRA-Evyh-TvS

D8 D7 D6 | D5

| D4 | D3 | D2 D1 DO

LRHPBOTH LZCEN

LHPVOL [6:0]

RITEFVYURILDACAKRY2a—LA - LSZRA - By FOHHA

Bit Name Description Settings

LRHPBOTH Left-to-right headphone volume load control 0 = disable simultaneous loading of left-channel headphone volume data to
right-channel register (default)
1 = enable simultaneous loading of left-channel headphone volume data to
right-channel register

LZCEN Left-channel zero cross detect enable 0 = disable (default)

1 =enable

LHPVOL [6:0] Left-channel headphone volume control

000 0000 to 010 1111 = mute
011 0000 =-73 dB

111 1001 = 0 dB (default)
... 1 dB steps up to
1111111 =+6 dB

HBF ¥R DACHKRYa—LA, 7 FL R 0x03
RIBAFY U RILDACAKRYa—L - LTRE-Eyhk- -3y

D8 D7 D6 | D5

D4 | D3 | D2 D1 DO

RLHPBOTH RZCEN

RHPVOL [6:0]

KRIOEFVYURILDACKRYa—4A - LA - By FOHHA

Bit Name Description Settings

RLHPBOTH Right-to-left headphone volume load control 0 = disable simultaneous loading of right-channel headphone volume data to
left-channel register (default)
1 = enable simultaneous loading of right-channel headphone volume data to
left-channel register

RZCEN Right-channel zero cross detect enable 0 = disable (default)

1 =enable

RHPVOL [6:0] Right-channel headphone volume control

000 0000 to 010 1111 = mute
011 0000 =-73 dB

111 1001 = 0 dB (default)
... 1 dB steps up to
1111111 =+6 dB
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7Fray - F—F4F - "R, 7 FL R 0x04

£20.7F0Y - A—F4F - NR-LPRE-Eyh-TvTS

D8 D7 I D6 D5 D4 D3 D2 D1 DO
MICB SIDETONE_ATT [1:0] SIDETONE_EN DACSEL BYPASS INSEL MUTEMIC MICBOOST
0O0ST
2
R2L.7HT0YT - F—FT4F - KR - LTRA - Ev hDHB
Bit Name Description Settings
MICBOOST?2 Additional microphone amplifier gain booster control. 0 =0 dB (default)
1=20dB
SIDETONE_ATT [1:0] Microphone sidetone gain control. 00 =—6 dB (default)
01=-9dB
10=-12dB
11=-15dB
SIDETONE_EN Sidetone enable. Allow attenuated microphone signal to be mixed 0 = sidetone disable (default)
at device output terminal. 1 = sidetone enable
DACSEL DAC select. Allow DAC output to be mixed at device output 0 = do not select DAC (default)
terminal. 1 = select DAC
BYPASS Bypass select. Allow line input signal to be mixed at device output | 0 = bypass disable
terminal. 1 = bypass enable (default)
INSEL Line input or microphone input select to ADC. 0 = line input select to ADC (default)
1 = microphone input select to ADC
MUTEMIC Microphone mute control to ADC. 0 = mute on data path to ADC disable
1 = mute on data path to ADC enable (default)
MICBOOST Primary microphone amplifier gain booster control. 0 =0 dB (default)
1=20dB
TORI - FA—FT 44 - 18R, 7 FL R 0x05
RR2FVAIIL - F—FT4A4 - NRA - LPRE-Eybh-7v7
D8 D7 D6 D5 D4 D3 D2 I D1 DO
0 0 0 0 HPOR DACMU DEEMPH [1:0] ADCHPF

R23TUANL - F—

FAA - NR - LTRE - By OB

Bit Name Description Settings
HPOR Store dc offset when high-pass filter is disabled 0 = clear offset (default)
1 = store offset
DACMU DAC digital mute 0 = no mute (signal active)

1 = mute (default)

DEEMPH [1:0]

De-emphasis control

00 = no de-emphasis (default)
01 = 32 kHz sampling rate

10 = 44.1 kHz sampling rate
11 = 48 kHz sampling rate

ADCHPF

ADC high-pass filter control

0 = ADC high-pass filter enable (default)
1 = ADC high-pass filter disable
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IND)— - IRDAY

k. 7 FL X 0x06

R2UNRT— XX AVR - LYRE-Ey bk -3y

D8 D7 D6 D5 D4 D3 D2 D1 DO
0 PWROFF CLKOUT osc ouT DAC ADC MIC LINEIN
RBNT— XXV AVF - LYRE - By LD
Bit Name Description Settings
PWROFF Whole chip power-down control 0 = power up
1 = power down (default)
CLKOUT Clock output power-down control 0 = power up (default)
1 = power down
0osC Crystal power-down control 0 = power up (default)
1 = power down
ouT Output power-down control 0 = power up
1 = power down (default)
DAC DAC power-down control 0 = power up
1 = power down (default)
ADC ADC power-down control 0 = power up
1 = power down (default)
MIC Microphone input power-down control 0 = power up
1 = power down (default)
LINEIN Line input power-down control 0 = power up
1 = power down (default)
HEEN
* 26.
AVDD HPVDD DCVDD DBVDD
Mode PWROFF | CLKOUT | OSC | OUT | DAC | ADC | MIC | LINEIN | (33V) | 33V) (3.3V) (3.3V) Unit
Record and Playback 0 0 0 0 0 0 0 0 10.7 2.2 3.6 3.1 mA
Playback Only
Oscillator Enabled | 0 0 0 0 1 1 1 52 2.2 1.7 1.8 mA
External Clock 0 1 1 0 0 1 1 1 51 2.2 1.7 1.7 mA
Record Only
Line Clock 0 0 0 1 1 0 1 0 4.7 N/A 2.0 1.9 mA
Line Oscillator 0 0 1 1 1 0 1 0 4.7 N/A 2.0 18 mA
Microphone 1 0 0 0 1 1 0 0 1 4.8 N/A 2.0 1.9 mA
Microphone 2 0 0 1 1 1 0 0 1 4.8 N/A 2.0 1.8 mA
Sidetone
(Microphone-to-
Headphone
Output)
External Clock 0 0 1 1 1 0 1 2.0 2.2 0.2 1.7 mA
Internally 0 0 1 0 1 1 0 1 2.0 2.2 0.2 1.7 mA
Generated Clock
Analog Bypass
(Line Input or
Line Output)
External Line 0 0 1 1 1 1 0 2.0 2.2 0.2 1.7 mA
Internally 0 0 1 0 1 1 1 0 2.0 2.2 0.2 1.7 mA
Generated Line
Power-Down
External Clock 1 1 1 1 1 1 1 1 0.001 <luA 0.03 0.03 mA
Oscillator 1 1 1 1 1 1 1 1 0.001 <1uA 0.03 0.03 mA
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TR A—T 1A IIF, 7 FL R 0x07
KR2ITOEIL - F—FTAFIWFLPAA -Evb-3vS

D8 D7

D6 D5 D4

D3 | D2 D1

| bo

0 BCLKINV

MS LRSWAP LRP

WL [L:0]

FORMAT [1:0]

R8TV - FA—TAFIUFLLRE - By FDEHA

Bit Name Description Settings
BCLKINV BCLK inversion control 0 = BCLK not inverted (default)

1 =BCLK inverted
MS Master mode enable 0 = enable slave mode (default)

1 = enable master mode
LRSWAP Swap DAC data control 0 = output left- and right-channel data as normal (default)

1 = swap left- and right-channel DAC data in audio interface
LRP Polarity control for clocks in right-justified, left- 0 =normal PBLRC and RECLRC (default), or DSP Submode 1

justified, and 1°S modes 1 = invert PBLRC and RECLRC polarity, or DSP Submode 2

WL [1:0] Data-word length control 00 = 16 bits

01 = 20 bits

10 = 24 bits (default)

11 = 32 bits

FORMAT [L:0]

Digital audio input format control

00 = right justified
01 = left justified
10 = 1°S mode (default)

11 = DSP mode
Yo F)od - L—hk, 7 FLZR0x08
R29HYTYU T L—b LPRE-Evybh -3y
D8 D7 D6 D5 D4 | D3 | D2 D1 DO
0 CLKODIV2 CLKDIV2 SR [3:0] BOSR usB
K30 TYUTL—b - LYRE - Ey FOHRHA
Bit Name Description Settings
CLKODIV2 CLKOUT divider select 0 = CLKOUT is core clock (default)
1 =CLKOUT is core clock divided by 2
CLKDIV2 Core clock divide select 0 = core clock is MCLK (default)
1= core clock is MCLK divided by 2
SR [3:0] Clock setting condition See Table 31 and Table 32.
BOSR Base oversampling rate USB mode:
0 = support for 250 fs based clock (default)
1 = support for 272 fs based clock
Normal mode:
0 = support for 256 fs based clock (default)
1 = support for 384 f5 based clock
USB USB mode select 0 = normal mode enable (default)
1 = USB mode enable
Rev. 0 — 26/32 —




SSM2602

RILYU TV - L—bDOIY I Ty T - F—TIL USBET A RAI—TI (/=< - E—R)

MCLK (CLKDIV2= | MCLK (CLKDIV2= | ADC Sampling Rate DAC Sampling Rate BOS BCLK (MS=
0) 1) (RECLRC) (PBLRC) USB | SR[3:0] | R '
12.288 MHz 24.576 MHz 8 kHz (MCLK/1536) 8 kHz (MCLK/1536) 0 0011 0 MCLK/4
8 kHz (MCLK/1536) 48 kHz (MCLK/256) 0 0010 0 MCLK/4
12 kHz (MCLK/1024) 12 kHz (MCLK/1024) 0 0100 0 MCLK/4
16 kHz (MCLK/768) 16 kHz (MCLK/768) 0 0101 0 MCLK/4
24 kHz (MCLK/512) 24 kHz (MCLK/512) 0 1110 0 MCLK/4
32 kHz (MCLK/384) 32 kHz (MCLK/384) 0 0110 0 MCLK/4
48 kHz (MCLK/256) 8 kHz (MCLK/1536) 0 0001 0 MCLK/4
48 kHz (MCLK/256) 48 kHz (MCLK/256) 0 0000 0 MCLK/4
96 kHz (MCLK/128) 96 kHz (MCLK/128) 0 0111 0 MCLK/2
11.2896 MHz 22.5792 MHz 8.0182 kHz 8.0182 kHz 0 1011 0 MCLK/4
(MCLK/1408) (MCLK/1408)
8.0182 kHz 44.1 kHz (MCLK/256) 0 1010 0 MCLK/4
(MCLK/1408)
11.025 kHz 11.025 kHz 0 1100 0 MCLK/4
(MCLK/1024) (MCLK/1024)
22.05 kHz (MCLK/512) | 22.05kHz (MCLK/512) | O 1101 0 MCLK/4
44.1 kHz (MCLK/256) 8.0182 kHz 0 1001 0 MCLK/4
(MCLK/1408)
44.1 kHz (MCLK/256) 44.1 kHz (MCLK/256) 0 1000 0 MCLK/4
88.2 kHz (MCLK/128) 88.2 kHz (MCLK/128) 0 1111 0 MCLK/2
18.432 MHz 36.864 MHz 8 kHz (MCLK/2304) 8 kHz (MCLK/2304) 0 0011 1 MCLK/6
8 kHz (MCLK/2304) 48 kHz (MCLK/384) 0 0010 1 MCLK/6
12 kHz (MCLK/1536) 12 kHz (MCLK/1536) 0 0100 1 MCLK/6
16 kHz (MCLK/1152) 16 kHz (MCLK/1152) 0 0101 1 MCLK/6
24 kHz (MCLK/768) 24 kHz (MCLK/768) 0 1110 1 MCLK/6
32 kHz (MCLK/576) 32 kHz (MCLK/576) 0 0110 1 MCLK/6
48 kHz (MCLK/384) 48 kHz (MCLK/384) 0 0000 1 MCLK/6
48 kHz (MCLK/384) 8 kHz (MCLK/2304) 0 0001 1 MCLK/6
96 kHz (MCLK/192) 96 kHz (MCLK/192) 0 0111 1 MCLK/3
16.9344 MHz 33.8688 MHz 8.0182 kHz 8.0182 kHz 0 1011 1 MCLK/6
(MCLK/2112) (MCLK/2112)
8.0182 kHz 44.1 kHz (MCLK/384) 0 1010 1 MCLK/6
(MCLK/2112)
11.025 kHz 11.025 kHz 0 1100 1 MCLK/6
(MCLK/1536) (MCLK/1536)
22.05 kHz (MCLK/768) | 22.05 kHz (MCLK/768) | O 1101 1 MCLK/6
44.1 kHz (MCLK/384) 8.0182 kHz 0 1001 1 MCLK/6
(MCLK/2112)
44.1 kHz (MCLK/384) | 44.1kHz (MCLK/384) | 0 1000 1 MCLK/6
88.2 kHz (MCLK/192) 88.2 kHz (MCLK/192) 0 1111 1 MCLK/3

LBCLK AT~ A S — « T— RE AL —T7hfEOE— FOBGA, 'BCLK ARKIZY A Y — « T— RL AL —THFDE— ROLE,
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RRHYTYUL -

L—bhOLy o7y T F—T), USB EA *— T (USB E— K)

MCLK (CLKDIV2= | MCLK (CLKDIV2= | ADC Sampling Rate DAC Sampling Rate U SR BOS | BCLK (MS=
0) 1) (RECLRC) (PBLRC) B [3:0] R 1)
12.000 MHz 24.000 MHz 8 kHz (MCLK/1500) 8 kHz (MCLK/1500) 1 0011 0 MCLK
8 kHz (MCLK/1500) 48 kHz (MCLK/250) 1 0010 0 MCLK
8.0214 kHz 8.0214 kHz 1 1011 1 MCLK
(MCLK/1496) (MCLK/1496)
8.0214 kHz 44.118 kHz (MCLK/272) | 1 1010 1 MCLK
(MCLK/1496)
11.0259 kHz 11.0259 kHz 1 1100 1 MCLK
(MCLK/1088) (MCLK/1088)
12 kHz (MCLK/1000) 12 kHz (MCLK/1000) 1 1000 0 MCLK
16 kHz (MCLK/750) 16 kHz (MCLK/750) 1 1010 MCLK
22.0588 kHz 22.0588 kHz 1 1101 MCLK
(MCLK/544) (MCLK/544)
24 kHz (MCLK/500) 24 kHz (MCLK/500) 1 1110 MCLK
32 kHz (MCLK/375) 32 kHz (MCLK/375) 1 0110 MCLK
44.118 kHz (MCLK/272) | 8.0214 kHz 1 1001 MCLK
(MCLK/1496)
44.118 kHz (MCLK/272) | 44.118 kHz (MCLK/272) | 1 1000 1 MCLK
48 kHz (MCLK/250) 8 kHz (MCLK/1500) 1 0001 0 MCLK
48 kHz (MCLK/250) 48 kHz (MCLK/250) 1 0000 0 MCLK
88.235 kHz (MCLK/136) | 88.235 kHz (MCLK/136) | 1 1111 1 MCLK
96 kHz (MCLK/125) 96 kHz (MCLK/125) 1 0111 0 MCLK

IBCLK A~ A ¥ — « B— R AL —THEEDE— FOEE,
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79747, 7 KLR0Ox09
xK3BTFIT4T - LLRE-Eyhk-<TvS

D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 ACTIVE
R3MTUVT4T - LYRA - Ey bOHH
Bit Name Description Settings
ACTIVE Digital core activation control 0 = disable digital core (default)
1 = activate digital core
J&y b, 7 FLX OxOF
®3BYTTzT VBV LEXR-Eyb-3vS
p8 | D7 | D6 | D5 | D4 | D3 D2 D1 DO
RESET [8:0]
®36.VIhV7 - Utyh-LYRE - Ey hOGEHA
Bit Name Description Settings
RESET [8:0] Write all Os to this register to set all registers to their default settings. Other data written to this register has 0 = reset (default)

no effect.
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ALCarv bkA—JL 1, 7 FL X 0x10
RITALCOVPO—ILLILPRE - EYyh -3y

D8 | b7 D6 | D5 | D4 D3 D2 | b1 DO

ALCSEL [1:0] MAXGAIN [2:0] ALCL [[3:0]

£3BALCOV FO—ILL1LTRA - Ev MDA

Bit Name Description Settings

ALCSEL [1:0] ALC select 00 = ALC disabled (default)

01 = ALC enabled on right channel only
10 = ALC enabled on left channel only
11 = ALC enabled on both channels

MAXGAIN [2:0] PGA maximum gain 000=-12dB

001 =-6 dB

... 6. dB steps up to
111 = 30 dB (default)

ALCL [3:0] ALC target level 0000 =—28.5 dBFS
0001 =-27 dBFS

1011 =—12 dBFS (default)
... 1.5 dB steps up to

1111 =-6 dBFS
ALCayv bkOo—JL2, 7 KL R 0x11
EK3PALCIVPA—L2LIRE - Eyh Ty
D8 D7 | D6 | D5 | D4 D3 D2 | b1 DO
0 DCY [3:0] ATK [3:0]
FR40ALC O hAO—L2 LY XA - By FDEHEA
Bit Name Description Settings
DCY [3:0] Decay (release) time control 0000 =24 ms
0001 = 48 ms
0010 =96 ms

0011 = 192 ms (default)
... (Time doubles with every step)
1010 = 24.576 sec

ATK [3:0] ALC attack time control 0000 =6 ms

0001 =12 ms

0010 = 24 ms (default)

... (Time doubles with every step)
1010 = 6.144 sec
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JAXHF—r, ZKFLROx12

RALI/AX =+

LYRE-Eyb-vvT

D8 D7 | D6 | D5 | D4 D3 D2 | b1 DO
0 NGTH [4:0] NGG [1:0] NGAT
RI2./ARX - F—k - LTRAE - Ey bOHHA
Bit Name Description Settings
NGTH [4:0] Noise gate threshold 00000 =—76.5 dBFS (default)
00001 =-75 dBFS
... 1.5 dB steps up to
11110 =-31.5 dBFS
11111 =-30 dBFS
NGG [1:0] Noise gate type X0 = hold PGA gain constant (default)*
01 = mute output
11 = reserved
NGAT Noise gate control 0 = noise gate disable (default)

1 = noise gate enable

1 X = don’t care.
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S~tiE

*r—F—-FHaAF

3328w

COMPLIANT TO JEDEC STANDARDS MO-220-vHHD-1

CW—=FIL—L-FyT R

| 5.00 - 0.60 MAX
BSC SQ 0.60
I — MAX 31— PIN 1
i S BUUUTUlr INDICATOR
7@7 P21 ’1}2 T
PIN 1 0.50 = s
INDICATOR 475 BSC [ 4 3.40
EXPOSED
TOPVIEW BSC $Q = PAD = 330 50
VE | orromviEw) | | 330
— —]
6w " =
030 1o ]
B J ! L _o25mMIN
~—3.00 REF —|
1.00 20 MAX 0.80 MAX
0.85 0 B85 TYP
0.80 ' 0.06 MAX
— | 0.0ZNOM
7* COPLANARITY
SEATING " t AN
PLANE ,‘ ‘* 0.23 0.20 REF )

0524078

Xy — D[LFCSP_VQ]
S5mmx5mmART o, BEITY R

(CP-28-4)

<Fi& mm

Model Temperature Range Package Description Package Option
SSM2602CPZ-R2* —40°C to +85°C 28-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-28-4
SSM2602CPZ-REEL —40°C to +85°C 28-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-28-4
SSM2602CPZ-REEL7 —40°C to +85°C 28-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-28-4
SSM2602-EVALZ Evaluation Board

1 Z = RollS #efiLAL &,
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