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® DAC SNR 95dB (‘A weighted), THD —85.2dB at 48kHz, 1.8V
® ADC SNR 97.7dB (‘A weighted), THD -87dB at 48kHz, 1.8V
® Programmable ALC / Noise Gate
® 2x On-chip Headphone Drivers

-THD —-84.5dB , SNR 94dB with 16Q Headphone at 48KHz, 1.8V
® Digital Graphic Equaliser
® | ow Power

-7TmW stereo playback (1.8V  supplies)

-13mW record and playback (1.8V supplies)
® Low Supply Voltages
-Analogue 1.8V to 3.3V
-Digital core: 1.5V to 3.3V
-Digital 1/0: 1.8V to 3.3V
256fs / 384fs or USB master clock rates: 12MHz, 24MHz
Audio sample rates: 8, 11.025, 16, 22.05, 24, 32, 44.1, 48,
88.2, 96kHz generated internally from master clock
4x4mm COL package
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5| IR
PIN | NAME TYPE DESCRIPTION
NO
1 DCVDD Supply Digital Core Supply AND 1/O Supply
2 DGND Supply Digital Ground (return path for both DCVDD and
DBVDD)
3 BCLK Digital Input / Output | Audio Interface Bit Clock
4 DACDAT Digital Input DAC Digital Audio Data
5 LRC Digital Input / Output | Audio Interface Left / Right Clock
6 ADCDAT Digital Output ADC Digital Audio Data
7 HPCOM Analogue Input LOUT and ROUT common mode output
8 ROUT Analogue Output Right Output (Line or Headphone)
9 LOUT Analogue Output Left Output (Line or Headphone)
10 | HPGND Supply Supply for Analogue Output Drivers (LOUT1/2,
ROUT1/2)
11 | HPVDD Supply Supply for Analogue Output Drivers (LOUT1/2,
ROUT1/2, MONOUT)
12 | AvDD Supply Analogue Supply
13 | AGND Supply Analogue Ground (return path for AVvDD)
14 | VREF Analogue Output Reference Voltage Decoupling Capacitor
15 | VMID Analogue Output Midrail Voltage Decoupling Capacitor
16 | MICINN Analogue Input MIC INPUT N
17 | MICINP/ Analogue Input MIC INPUTP/DMIC SDA INPUT
DMIC_SDA
18 | SDIN Digital Input / Output | Control Interface Data Input / 2-wire Acknowledge
output
19 | SCLK Digital Input Control Interface Clock Input
20 | MCLK Digital Input Master Clock

www.eshine-ic.com
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MSL.1 = unlimited floor life at <30T / 85% Relative Humidity. Not normally stored in moisture barrier bag.
MSL.2 = out of bag storage for 1 year at <30<C / 60% Relative Humidity. Supplied in moisture barrier bag.

MSL3 =out of bag storage for 168 hours at <30T / 60% Relative Humidity. Supplied in moisture barrier
bag.

R LS [ B U S AR VT TS B P i

CONDITION MIN MAX
Supply voltages -0.3Vv +3.6V
Voltage range digital inputs DGND -0.3V DCVDD +0.3V
Voltage range analogue inputs AGND -0.3V AVDD +0.3V
Operating temperature range, TA -25°C +85°C
Storage temperature after soldering -65°C +150°C
Notes:

1. B AN 2 8] 1 ZE (B L AUG 247E 0.3V LAY .
2. T B AR B YR AR 2 58 A BT 1
3. DCVDD %1 DBVDD

HEETERE

PARAMETER SYMBOL MIN | TYP | MAX UNIT
Digital supply range (Core/Buffer) | DCVDD 1.8 3.3 \%
Analogue supplies range AVDD, HPVDD 1.8 3.3 \%
Ground DGND,AGND, HPGND 0 \Y,
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Test Conditions
DCVDD = AvDD = HPVDD

=18V, TA

audio data unless otherwise stated.

= +25°C, 1kHz signal, fs = 48kHz, PGA gain = 0dB, 24-bit

PARAMETER SYMBOL | TEST CONDITIONS MIN TYP MAX | UNIT
Analogue Inputs (LINPUT1, RINPUT1, LINPUT2, RINPUT2) to ADC out
Full Scale Input Signal VINFS AVDD = 2.4V 0.690 | 0.727 | 0.763 | Vrms
Level (for ADC 0dB Input
. AVDD = 1.8V 0.480 | 0.545 | 0.610
at 0dB Gain)
Input Resistance MIC MIC to ADC, PGA gain 16 27 kQ
=0dB
MIC to ADC,
, 1.5 2.8
PGA gain = +30dB
Input Capacitance 10 pF
Signal to Noise Ratio SNR AVDD = 2.4V 94 dB
(A-weighted) AVDD = 1.8V 92
Total Harmonic Distortion + | THD+N -6dBr input, 86
Noise AVDD = 2.4V 4B
-2dBr input,
-82
AVDD =1.8V
Analogue Outputs (LOUT1/2, ROUT1/2)
0dB Full scale output VOUTFS | AVDD =2.4V 0.690 | 0.727 | 0.763 | Vrms
voltage AVDD = 1.8V 0.507 | 0.545 | 0.583
Signal to Noise Ratio SNR AVDD = 2.4V 96
. dB
(A-weighted) AVDD = 1.8V 93
Total Harmonic Distortion + | THD+N -0dBr input, 80
Noise AVDD = 2.4V
-4dBr input,
87
AVDD = 2.4V
, dB
-0dBr input,
80
AVDD = 1.8V
-6dBr input,
84
AVDD = 1.8V
www.eshine-ic.com 9/66 2022.06
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Test Conditions
DCVDD = AVDD = HPVDD =1.8V , TA
24-bit audio data unless otherwise stated.

= +25 °C, 1kHz signal, fs = 48kHz, PGA gain = 0dB,

PARAMETER | SYMBOL |TESTCONDITIONS | MIN [ TYP | MAX  |UNIT
Headphone Output (LOUT1/ROUT1, LOUT2/ROUT2 AC coupled to load)
Total Harmonic | THD+N HPVDD=2.4V, 84 dB
Distortion + RL=16Q PO=5mW
Noise HPCOM=LCOM=1
HPVDD=1.8V, 84 dB
RL=16 Q PO=5mwW
HPCOM=LCOM=0
Signal to Noise | SNR HPVDD=2.4V, 94 dB
Ratio HPCOM=LCOM=1
(A-weighted) HPVDD=1.8V, 91 dB
HPCOM=LCOM=0
Analogue Reference Levels
Midrail VMID -3% AVDD/2 +3% \%
Reference
Voltage
Buffered VREF -3% AVDD/2 +3% \%
Reference
Voltage
Digital Input / Output
Input HIGH VIH 0.7xDB \Y
Level VDD
Input LOW VIL 0.3xDCVDD \Y
Level
Output HIGH VOH IOH = +1mA 0.9xDB \Y
Level VDD
Output LOW VOL IOL =-1mA 0.1xDCVDD \Y
Level
www.eshine-ic.com 10/ 66 2022.06
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Test Conditions
DCVDD

= AVDD = HPVDD =1.8V , TA

24-bit audio data unless otherwise stated.

= +25°C , 1kHz signal, fs = 48kHz, PGA gain = 0dB,

PARAMETER | SYMBOL | TEST CONDITIONS |MIN [TYP | MAX | UNIT
DAC to Line-Out (L/ROUT1 or L/ROUT2 with 10kQ load)
Signal to Noise Ratio SNR AVDD = 2.4V 93 dB
(A-weighted) HPCOM=LCOM=1
AvDD=1.8V 91
HPCOM=LCOM=0
Total Harmonic Distortion | THD+N AVDD = 2.4V 76 dB
+ Noise HPCOM=LCOM=1
AvDD=1.8V 81
HPCOM=LCOM=0
Channel Separation min 101 dB
1kHz signal 111

HPCOM k=%

Test Conditions

DCVDD = AVDD = HPVDD =1.8V, TA
audio data unless otherwise stated.

= +25%C, 1kHz signal, fs = 48kHz, PGA gain = 0dB, 24-bit

PARAMETER SYMBOL |TEST CONDITIONS |MIN |TYP |MAX |UNIT
Analogue Inputs (LINPUT1, RINPUTZL, LINPUT2, RINPUT2) to ADC out
Full Scale Input Signal VINFS AVDD = 2.4V 0.690 | 0.727 | 0.763 | Vrms
Level (for ADC 0dB Input
. AVDD =1.8V 0.480 | 0.545 | 0.610
at 0dB Gain)
Input Resistance MIC MIC to ADC, PGA gain 16 9 kQ
=0dB
MIC to ADC,
: 1.5 2.8
PGA gain = +30dB
Input Capacitance 10 pF
Signal to Noise Ratio SNR AVDD = 2.4V 97 dB
(A-weighted) AVDD = 1.8V 94
Total Harmonic Distortion + | THD+N -6dBr input, 86
Noise AVDD = 2.4V 4B
-2dBr input,
-82
AVDD = 1.8V
Analogue Outputs (LOUT1/2, ROUT1/2)
0dB Full scale output VOUTFS | AVDD =2.4V 0.690 | 0.727 | 0.763 | Vrms
voltage AVDD = 1.8V 0.507 | 0.545 | 0.583
Signal to Noise Ratio SNR AVDD = 2.4V 92 dB
www.eshine-ic.com 11/66 2022.06




(A-weighted) RL=16 @ PO=5mW
HPCOM=LCOM=1
AVDD =1.8V

RL=16 @ PO=5mW 91
HPCOM=LCOM=1

Total Harmonic Distortion + | THD+N -1dBr input,

Noise AVDD = 2.4V

RL=16 Q@ PO=5mW
HPCOM=LCOM=1
-2dBr input,

AVDD = 1.8V RL=16Q
PO=5mW
HPCOM=LCOM=1

76

dB

72

Test Conditions
DCVDD = AVDD = HPVDD =1.8V , TA = +25 °C, 1kHz signal, fs = 48kHz, PGA gain = 0dB,
24-bit audio data unless otherwise stated.

PARAMETER |SYMBOL |TESTCONDITIONS | MIN | TYP | MAX | UNIT
Headphone Output (LOUT1/ROUT1, LOUT2/ROUT2 AC coupled to load)
Total Harmonic | THD+N HPVDD=2.4V, 81 dB
Distortion + RL=16Q PO=5mW
Noise HPCOM=LCOM=1

HPVDD=1.8V, 81 dB

RL=16Q PO=5mW
HPCOM=LCOM=0

Signal to Noise | SNR HPVDD=2.4V, 92 dB
Ratio HPCOM=LCOM=1
(A-weighted)

HPVDD=1.8V, 92 dB

HPCOM=LCOM=0
DACMIXBIAS=0

Analogue Reference Levels

Midrail VMID -3% AVDD/2 +3% \Y
Reference
Voltage

Buffered VREF -3% AVDD/2 +3% \Y
Reference
Voltage

Digital Input / Output

Input HIGH VIH 0.7xDB V
Level VDD

www.eshine-ic.com 12/ 66 2022.06




Input LOW VIL 0.3xDCVDD \Y
Level

Output HIGH VOH IOH = +1mA 0.9xDB \Y
Level VDD

Output LOW VOL IOL = -1mA 0.1xDCVDD \Y
Level

Th#E

CJC8991 M IhFEH T LA N JL MR

®  HVEHI: PRI R S PR FE R A, DR T DL B A R, R AE CIC8991 %K
FERGY o

o BRAFRI: LA CIC8991 A fEE 2 (B4n MIC i EJBCK %, Tt , DAC, ADC
55), AT LUR D DA

AVDD=HPVDD=DCVDD =1.8V AIN=NONE DIN=NONE

AVD | HPV
MODE DCVDD D DD SUM UNIT
ADC 0.713 2.65 0 3.36
DAC LINEOUT 1.447 234 | 0197 | 3.98
NORMAL DAC HEADPHONE(16Q) 1.36 234 | 0.215 | 3.92 mA
BYPASS 0.294 192 (0328 | 254
POWER DOWN 0.9 0.1 0.1 11 UA
ADC 0.73 2.66 | 0.036 | 3.43
DAC HEADPHONE(16Q) 1.044 236 | 448 | 7.88
R DAC HEADPHONE(32Q) 1.044 236 | 446 | 7.86 mA
BYPASS(16Q) 0.289 1.85 | 458 | 6.72
BYPASS(32Q) 0.289 185 | 457 | 6.71
POWER DOWN 0.9 0.1 0.1 11 uA
Notes:

1. FrA¥AREERET TA=+25 C, MM, fs=48kHz, MCLK = 12.288 MHz (256fs).
2. ERPACEENPHThFE.
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Figure 1 System Clock Timing Requirements

Test Conditions
CLKDIV2=0, DCVDD = 1.8V, DGND =0V, TA = +25°C, Slave Mode fs = 48kHz, MCLK = 384fs,
24-bit data, unless otherwise stated.

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT
System Clock Timing Information

MCLK System clock pulse width high TMCLKL 21 ns
MCLK System clock pulse width low TMCLKH 21 ns
MCLK System clock cycle time TMCLKY 54 ns
MCLK duty cycle TMCLKDS 60:40 40:60 ns

Test Conditions
CLKDIV2=1, DCVDD = 1.8V, DGND = 0V, TA = +25 C, Slave Mode fs = 48kHz, MCLK = 384fs,
24-bit data, unless otherwise stated.

PARAMETER SYMBOL MIN TYP MAX UNIT
System Clock Timing Information

MCLK System clock pulse width high TMCLKL 10 ns
MCLK System clock pulse width low TMCLKH 10 ns
MCLK System clock cycle time TMCLKY 27 ns

www.eshine-ic.com 14/ 66 2022.06
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Figure 2 Digital Audio Data Timing — Master Mode

Test Conditions
DCVDD = 1.8V, DGND =0V, TA
unless otherwise stated.

= +25 C, Slave Mode, fs = 48kHz, MCLK = 256fs, 24-bit data,

PARAMETER syMBoL | MIN | TYP | MAX | UNIT
Bit Clock Timing Information

BCLK rise time (10pF load) tBCLKR 3 ns
BCLK fall time (10pF load) tBCLKF 3 ns
BCLK duty cycle (normal mode, BCLK = | tBCLKDS 50:50

MCLK/n)

BCLK duty cycle (USB mode, BCLK = | tBCLKDS Tmclkds

MCLK)

Audio Data Input Timing Information

DACLRC propagation delay from BCLK | tDL 10 ns
falling edge

ADCDAT propagation delay from BCLK | tDDA 10 ns
falling edge

DACDAT setup time to BCLK rising edge | tDST 10 ns
DACDAT hold time from BCLK rising edge | tDHT 10 ns
www.eshine-ic.com 15/66 2022.06
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Figure 3 Digital Audio Data Timing — Slave Mode

Test Conditions
DCVDD = 1.8V, DGND =0V, TA = +25 C, Slave Mode, fs = 48kHz, MCLK = 256fs, 24-bit data,
unless otherwise stated.

PARAMETER SYMBOL MIN TYP | MAX UNIT
Audio Data Input Timing Information

BCLK cycle time tBCY 50 ns
BCLK pulse width high tBCH 20 ns
BCLK pulse width low tBCL 20 ns
DACLRC set-up time to BCLK rising edge tLRSU 10 ns
DACLRC hold time from BCLK rising edge tLRH 10 ns
DACDAT hold time from BCLK rising edge tDH 10 ns
ADCDAT propagation delay from BCLK falling tDD 10 ns
edge

Note:

BCLK JAMN 1% & & KT 85T MCLK & .

www.eshine-ic.com 16/ 66 2022.06
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Figure 5 Control Interface Timing — 2-Wire Serial Control Mode

Test Conditions
DCVDD = 1.8V,DGND = 0V, TA = +25 C, Slave Mode, fs = 48kHz, MCLK = 256fs, 24-bit data,
unless otherwise stated.

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT
Program Register Input Information

SCLK Frequency 0 526 KHZ
SCLK Low Pulse-Width t1 1.3 us
SCLK High Pulse-Width t2 600 ns
Hold Time (Start Condition) t3 600 ns
Setup Time (Start Condition) t4 600 ns
Data Setup Time t5 100 ns
SDIN, SCLK Rise Time t6 300 ns
SDIN, SCLK Fall Time t7 300 ns
Setup Time (Stop Condition) t8 600 ns
Data Hold Time t9 900 ns
Pulse width of spikes that will be suppressed tps 0 5 ns

www.eshine-ic.com 17/ 66 2022.06
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Figure 6 Internal Power on Reset Circuit Schematic

CJC8991 HFF— MW LB YK, WK 6 i, HT LHEBIFEEEMNRINRE. B
FL % B DCVDD fitH, 4% DCVDD F1 AVDD.,

DCVDD  Veorsovason x
DGND Py BTy PR : ; :

Vpord_dcvdd

Vpor_avdd_off

AVDD  Voor avac_on |

AGND

Figure 7 Typical Power-Up Sequence
K7 Bon T AN A EEEFE. 24 DCVDD Al AVDD %] Vpord_devdd A1 Vpord_avdd (1))
BIE LA ERE, A R0 H R ORUE L E AR AL, SRR AL fEXFMESL T, RHEHE O RETE
B ERA A AN

SYMBOL MIN TYP MAX UNIT
Vpord_dcvdd 0.4 0.6 0.8 \%
Vpor_dcvdd_on 0.9 1.26 1.6 \%
Vpor_avdd_on 0.5 0.7 0.9 \%
Vpor_avdd_off 0.4 0.6 0.8 \%

Table 3 Typical POR Operation (typical values, not tested)
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CJC8991 & — MR INFET Mg it oy, H & U 1) U ELRE ) R Se b ThgE, RIS BAT THFEAIK
RTINS o 1% B 5 L il A 485 3085 2 A58 FH i MP 3 RN R R R AL 478 T /3 5 L ) AR
o KSR 24 £i7 % LF delta sigma ADC Fll DAC, 45 1 SRAE S 73 {8 AN g v 2%

ZR S EAEPIME N MIC BN N, B MICIP FI MICIN. 2422 70 KU 6 A2 Fim A s, A1
AfLAEF MICIP /BN PIN. W32 50 KU IE 2 2250 1, T84 Rz MICIP AT MICIN £ N
PIN. 56 B30 -T2 (ALC) B rT gnfE 5 2t UK i MR FFIC R B & NEE . fr EArfkRE ADC Al
DAC R H Z LWRHEP S RAE 288, BA G E, MK a1k fe.

DAC il th {5 5 8 ek NELIRSNES , B4 AFT post-ALC 15 5 R INBNZIR S . IR & I 7E
LR L gy 1

CJC8991 HA I e & % & Mk 11, WAL A i ADC #icdf, 45 Ho v 5 Midk a5\ DAC.
EXRZ RS SR, 45 12S, DSP Mode (a burst mode in which frame sync plus 2 data
packed words are transmitted), MSB-First, left justified. [FIR 0 A LAZE EHUR R S MU T
1/EO

CJC8991 i Fl — s iy 4 5 %, AT LM 12.00MHz USB It &h B 47\l ARtk 256/384 fs It od A gl i
Z W B SRR . E BB A R 2B IR, 2R R T B T R M SR 2 (PLL)
LR . LAY 8kHz. 11.025kHz. 12kHz. 16kHz. 22.05kHz. 24kHz. 32kHz. 44.1kHz. 48kHz.
88.2kHz A1 96kHz HIRFEH .,

P 3738 R 1] TR B DU 2 BT BT A5 P PR AR A SRR 28 AT 1 A

CJC8991 MBI FEAKMIMEREIIRTHE T, T EIIFE. EEIEFIRMEE T TIE, SRFEERME
i RHLER > LR A BE 7T, LB ML R LA S

MAESHBE

NS S BRARE A MIC S5 S HAF—A DMIC {5 5%\, —#ifid DMIC_EN (R24) %547 ssfr itk
ITHERE . BEJEHEN PGA(RT 4aFE 3 25 UK A% ) 1 — /NPT ) 22 50 AU 25 boost. PGA (193 2 AT LA Hh 7
], Wl L A b ALC DhRedstil(S 0 8 s P isil) . R JE1E SN ADC 3T E LA B .

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
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R24 (18h) 4 DMIC_EN 0 DMIC input and MIC input options
Input Options 0: MIC input

1: DMIC input
MIC 5 5%

CJC8991 A/ mifA P AL AL A, B MICIP / MICIN. it 5 F 8edt FH 2 v XU 25
TOKES, AT LURH i NG BN 32 50 B2k 5 L

FE#IA MIC_DIF_EN(WL# 4)F 76 #sidi A (MICINP) 134\ (MICIP-MICIND 2 [A] k7 4%
RN (MICINP) 362 2434 N (MICINP-MICINN)Z i MIC_DIF_EN SR 5E /] .

CJC8991 A L I ¥ 2 /M= 54 A\ F MICIP/MICIN B #3515 S5 A 3] MICIP K% B HAZ 55\ KA
Ko Filln, @K MIC_DIF_EN wE AEHF, Z721E 5 (MICIP-MICIN)i# A PGA #%1%.

GOSN A B B RS S VREF. B2 B A\ i 5 s & BEA R USRS, 3 IR IR 1 T
Pl PR N DR O B2 VREF o TR AT LU/ 78 8 A A\ IS 7T RENT 21 AAE T IR 75

REGISTER | BIT | LABEL DEFAULT | DESCRIPTION
ADDRESS
R32 (20h) 8 MIC_DIF_EN 0 0: MICINP  single-ended input into ADC
ADC Signal 1: MICINP and MICINN differential input
Path Control into ADC

5:4 | MIC BOOST 00 Microphone Gain Boost

00 = Boost off (bypassed)
01 = 13dB boost
10 = 20dB boost
11 = 29dB boost

Table 4 MIC input control and gain adjust
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DMIC f& 5%

By Z B ECTE 5 W UERGE AR ADC HIBERas 1, BEATIRSEIE S, MBS TGS
ISR, CODEC AUy 220 — MR RAE I B, M7 200 i & IR [0 — M C75 545 CODEC.

data

_________I|.,

2 G TN . CODEC
W < Ik

PGA 34l

PGA ¥Hi N5 5 HF5 ADC FIH AJEHEAMHILE . PGA #2504 0.75dB 2B K M+30dB ¥ a] i £
-17.25dB. A~ PGA oA 8L ALC Dhaef=il(Z L H sh B F4il) . 24— ANE/NMliE 5 H ALC
B, B NAERI PGA #5527 E 28 52

W 5 AR e A 2 NI SRS . A, I iR AR AR RSO LIVU AT RIVU, AT DL [E] IS S5 A A 3 2
WHE. WE LZCEN Ml RZCEN £ r] LAE 228 XA A, itk PGA 1Y a0 R R A (S 5 R EH,
NI BRAT AR B M s o S i P 2228 SR8, (ER 3248 OB A R A, 3 i DA FH R A SR B T4 25
Al LB E 2728 R23 (17h) 1) TOEN K8 b h

B N AR DAFEBR A F A2 ] S AE R R i o BRI A A7 A5 W3R 9 s ﬁﬂéﬁ%ﬁiﬂﬁjﬂﬁﬁﬁﬁ 7l
i 2 e P I UG PGA MRS . IR PUONER S, eMIsmb AcBEE %, 8, aTBfE
FIEROH RS a2 Z AT A2 X

REGISTER BIT | LABEL DEFAULT DESCRIPTION

ADDRESS

RO (00h) 8 LIVU 0 Volume Update

Channel 0 = Store LINVOL in intermediate latch (no
PGA gain change)

1 = Update left and right channel gains (left =
LINVOL, right = intermediate latch)

7 LINMUTE 1 Channel Input Analogue Mute
1 = Enable Mute
0 = Disable Mute
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Note: LIVU must be set to un-mute.

6 LZCEN 0 Channel Zero Cross Detector
1 = Change gain on zero cross only
0 = Change gain immediately

5.0 | LINVOL 010111 Channel Input Volume Control
[5:0] (0dB) 111111 = +30dB

111110 = +29.25dB

.. 0.75dB steps down to
000000 = -17.25dB

R23 (17h) 0 TOEN 0 Timeout Enable
Additional 0 : Timeout Disabled
Control (1) 1 : Timeout Enabled

Table 9 Input PGA Software Control

BHL-Fr e #43(ADC)
CICBOOL % 5114 I % fir o A¥ () sigma-delta ADC » £ J2 BRI s SRE S 1) MG 7 4430

H i i A5 (K520 . ADC T bn FE BN HLSF- 5 AVDD B BRI 24 RN 1.8V I, bR TN
1.0 PRA4E. ATAAT R T-ibe B2 1) LR #7T e Al ADC I #9512k K

ADC ¥ 7 uE k3%

ADC ST L IE R 24 B045 5 A6FR, 355K 11 ADC HJ5UA 2 (i SR KO ey 1F 1 0 SRR
i B A O E . BRI SRR L 8 .

DIGITAL TO DIGITAL
FROM ADC —»| DIGITAL |/, DIGITAL f»{ DIc! > AUDIO
DECIMATOR FILTER INTEREACE
ADCHPD

Figure 8 ADC Digital Filter
ADC v Eas & — Mm@ g s, B BRI R . g i a e S AR E R R
PERB M T VEAN UL W] . S EEE RS S I, B R ER R IF ARG S L. B E
HPOR, aEndiEasZE Iy, f/a it SR BB AT, IR RS NG 5 248
REFUWB RN, BRAFE ] SEngnas, SINAAE L B E AL . seThen] TR H .
BeAh, FTRMEZE . A IEIE 7 B 5 HY EnE g as (LR 11).

R AT B Bt i St AT g, DMEAE M _EARREREAT ML RS B A IE R . Bt S T AR
PEAR AT DAAE SR AP0 T 25038 o AP sk 10 o
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REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R5 (05h) 5 ADCPOL 00 0 = Polarity not inverted
ADC and 1 = Polarity invert
DAC 4 HPOR 0 Store dc offset when high-pass filter disabled
Control 1 = store offset
0 = clear offset
0 ADCHPD 0 ADCHPD determine high-pass filter
behaviour
1 =HPFon
0 = HPF off
Table 10 ADC Signal Path Control
# ¥ ADC H B 1=

ADC ¥ th af LAfE - 97dB #+30dB HITEFE A LA 0.5dB HYP Kb AT 807 OR B . A 1E 1)

Sz
H

o] DL 250 )\ ALARRS X B b PR A5

0.5 X (X-195)dB for 1 <

X < 255;

MUTE for X=0

LAVU 1 RAVU #% il $2 il B =4 d s 1 in#. 24 LAVU 8( RAVU &N 0 i, LADCVOL
o, RADCVOL 56| #dE hn 2k 2040 B i h| 25 72, (EASSLhri s il s v B . 29 LAVU 8-
RAVU W BN L, A3 S E . XE5 0T LR 55 95 A I8 18 i1 25

REGISTER BIT | LABEL DEFAULT DESCRIPTION

ADDRESS

R21 (15h) 7:0 LADCVOL 11000011 Left ADC Digital Volume Control

ADC [7:0] (0dB) 0000 0000 = Digital Mute

Digital 0000 0001 = -97dB

Volume 0000 0010 = -96.5dB
... 0.5dB steps up to
1111 1111 = +30dB

8 LAVU 0 Left ADC Volume Update

0 = Store LADCVOL in intermediate latch (no
gain change)
1 = Update left and right channel gains (left =
LADCVOL, right = intermediate latch)

R22 (16h) 7:0

Right ADC 8

Digital

Volume

www.eshine-ic.com
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E 3h B P (ALC)

CJC8991 Hf A =M, HMETRIFEEM LK ER, MAFRMAES BT X2
SRS PGA 3835 R SCHLET, LAE ADC Hi A\ b (145 5 H T ORFFANAR o B I (ARSI 25 e il ADC i,
FEAE BN B 2 PGA 3 25 TEVE RS, Ji F ALC ZhRERT, %5 4745 0 A1 L(LINVOL.LIVU,LIZC.LINMUTE.
RINVOL. RIVU. RIZC Al RINMUTE) ik B 45 4% 205

input
signal RYEVAVAVAVAVS .
| | | | |
| | |
PGA | |
o —t | N
| | | |
I |
signal o= o= ne T ALC
after target

ALC m o=l |-‘ R level

hold ' decay attack
time time time

Figure 9 ALC Operation

ALC Difefdi ] ALCSEL #0628 . JR IR, a] PU#EH ALCL 7 783 iL7E - 6dB F1 - 28.5dB (AHX}
T ADC bR E) Z [Agmfiid sk HE. il W E MAXGAIN #ZHIA7k ¥ E PGA 175 1K) E IR o

HLD~ DCY F ATK 43 il il CR 4o 18]« 35 ek i [ A0 44 ) B )

Hold time 246 I 31 (168 B T T H AR AT PGA 3 25 7746 BT 2 [Al (I AJ REIR o AT 4% 2 YRR (2n) 5 %
&, tn2.67ms. 5.33ms. 10.67ms %%, &K A[ik 43.7s. i, (RAERRIE A DL E NE . (R
B REH T B, WESHETFET B, 7 N2 arsf gl

Decay (Gain Ramp-Up) Time j& PGA H257E 90%yu N b7t it 75 ZE I ] (51, M-15B %
27.75dB). FUk, 1035 AP I H ARE AT A (8] ER R 3 g [R) R BT 75 ()38 2 VR R . SR 25
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WIRN, e LRI )4 . ZERIN 8] 7T LAd% power-of-two B 4ifE, M 24ms. 48ms. 96ms...

24.58s,

Attack (Gain Ramp-Down) Time /& PGA 1 %5 7F 90%7i [l N K [T 75 ZL IR (51 4n, M 27.75dB T
FE3-15B H928). PRIk, A0SR HT IR 3 H A AE I 5 FR IS TR B e T4t IR ) 60 e 55 0 0 2 R 4 4
RISV, D)2 LU0 I A4 . S TR TT LL3% power-of-two 54 FE, M 6ms. 12ms. 24ms...

7 6.14s.

FESLARFE RN TAERT, WA R I 35 E 7 7 X R A 7 T AR A P i AR, AT AT (1 388 2 15 8
TREFEMAFIE PGA, LMEREARFEE. (HZ, ALC ThReth A RedE—MEiE LR . 72X

THOLT,
Ho

HAE—A PGA i ALC Bl M5 —ANEIEMIZIZAT, H PGA M G il i 45 il 75 77 435

2> ADC HIEARAE A B T Hid &, WEER IS = RIS iZEIE. P> ADC fa e A7 15k

R A N FEIER, ALC ThAEt AT LT,

EIREAEREN ADC Z HTERI PR &y A,

T ALC ThREABEIZAT .
REGISTER Bl | LABEL DEFAULT DESCRIPTION
ADDRESS T
R17 (11h) 8 ALCSEL 0 ALC function select
ALC Control 1 (OFF) 0 = ALC off (PGA gain set by register)
1 = Left channel only
Note: ensure that LINVOL and RINVOL
settings (reg. 0) is the same before entering
this mode.
6:4 | MAXGAIN | 111 Set Maximum Gain of PGA
[2:0] (+30dB) 111 : +30dB
110 : +24dB
-+-.(-6dB steps)
001 :-6dB
000 : -12dB
3.0 | ALCL 1011 ALC target — sets signal level at ADC Input
[3:0] (-12dB) 0000 = -28.5dB FS
0001 =-27.0dB FS
-+« (1.5dB steps)
1110 =-7.5dB FS
1111 =-6dB FS
R18 (12h) 7 ALCZzZC 0 (zero cross | ALC uses zero cross detection circuit.
ALC Control 2 off)
3:0 | HLD 0000 ALC hold time before gain is increased.
[3:0] (Oms) 0000 = 0ms
0001 = 2.67ms
0010 =5.33ms
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.=+ (time doubles with every step)

1111 =43.7s
R19 (13h) 7.4 | DCY 0011 ALC decay (gain ramp-up) time
ALC Control 3 [3:0] (192ms) 0000 = 24ms

0001 = 48ms

0010 = 96ms

.=+ (time doubles with every step)
1010 or higher = 24.58s

3.0 | ATK 0010 ALC attack (gain ramp-down) time
[3:0] (24ms) 0000 = 6ms
0001 = 12ms
0010 = 24ms

.-+ (time doubles with every step)
1010 or higher = 6.14s

Table 13 ALC Control

I AL PR 1

N T B IR AR 2 — B A KA S RIS, B 3 i ] R B R IR ) 2y TheE. WSk ADC
NS S HBLHAR ) 87.5% (-1.16dB), PGA 4355 Ll K2 (41 ATK=0000 i) &, H
G T TR T bR E R 87.5%. £:24 ALC JH FIR, BEIhaes Hahs H.

Note:

U 2R ATK=0000, I PR i) & 5] 1 2l FEA2 i OB EBOA 320 o M8t H A2 72 A5 P ST i st T e 7
LA

TR 7= 1T PR

M5 TR e B H A e S 4L e, ALC Zhagrl g4 S50 “noise pumping”, EITE#R5 #A ) & AR
I A . CIC8991 LM IR IhRE, it Ebie LINPUTL/2 Fl/uk RINPUTL/2 5] KIS 5 BT
ST E (KD SRETIEM SRR B IR N EE:

® Signal level at ADC [dB] < NGTH [dB] + PGA gain [dB] + Mic Boost gain [dB]
XMAEHT:
® Signal level at input pin [dB] < NGTH [dB]

SRJ5, ADC %yt v] DA, B PGA M2k vl DAGREEANAZ (7 I HLAEAS 5 2 iR R H 1% DU R |
T

TRELE TR A A7 . NGTH $RHIALBEE ST ADC Jiibr B2l A A [ TRR B . BRI A
1.5dB 2B KHAT IHEE oAbV B BR 10 s T e = S BUH DL AE (010, BRI RN OB E . TR
M7 1R ALC Zhagfm HI LAE, JfF Hin%k5 ALC AbFHIRIIEIE (2. A PIEETE).

REGISTER BIT LABEL DEFAULT | DESCRIPTION
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ADDRESS

R20 (14h) 73 NGTH 00000 Noise gate threshold
Noise Gate [4:0] 13 -76.5dBfs
Control 13 -75dBfs

-+ 1.5 dB steps
11110 -31.5dBfs
11111 -30dBfs

2:1 NGG 00 Noise gate type

[1:0] X0 = PGA gain held constant

01 = mute ADC output

11 = reserved (do not use this setting)

0 NGAT 0 Noise gate function enable
1 = enable
0 = disable

Table 14 Noise Gate Control
Note: #1275 5 H MIC boost 1 ALC FIfE ML Pk #E il as 55 i 2 48, U ADC IPERERT RS T8 =%
NESHET R R

=

S YT AR

CICBO9L FA MY 3D BRI, FT NI 53 2 I LW o SRS P F TS s, LA
BRI TR # . LSRRI 3D Mt %47 B RrBE 3D H.

EL

HWHETEZEH ADC fll DAC i, 7 6e% 3D i yE#s Mac e )4 21 [ml A el A Bl ) #2185 . CIC8991
P N o A E 22 B ADC FI DAC B 5 MODE3D (Bl 27748 26/1Ah H{#)fif ADCL. ADCR.
DACL F1 DACR ¥ A%).

3D HEGmINRE FH 3DEN s, HEAMA I %FES 2. 3DDEPTH & B =M AAFEY BIREE . 1t
&b, ATLME ] 3DVC Al 3DLC A7 3D AbFik £ DU AN 285 2 —.

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R16 (10h) 6 3DUC 0 Upper Cut-off frequency
3D enhance 0 = High (2.2kHz at 48kHz
sampling)
1 = Low (1.5kHz at 48kHz sampling)
5 3DLC 0 Lower Cut-off frequency

0 = Low (200Hz at 48kHz sampling)
1 = High (500Hz at 48kHz sampling)

4:1 3DDEPTH 0000 Stereo depth
[3:0] 0000: 0% (minimum 3D effect)
0001: 6.67%
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1110: 93.3%
1111: 100% (maximum 3D effect)

0 3DEN 0 3D function enable
1: enabled
0: disabled

Table 15 3D Stereo Enhancement Function

Ja 3D sRThfE CRI/ELH TR S 8% ) I, AIRE T E0KE 530 6dB ARG PR . X2
—ANH P RTEF RS, K ADCDIV2 % B Vil %12, ¥ DACDIV2 W B NGRS 2K 8 H .

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R5 (05h) 8 ADCDIV2 0 ADC 6dB attenuate enable
ADC and DAC 0 = disabled (0dB)
control 1 =-6dB enabled
7 DACDIV2 0 DAC 6dB attenuate enable
0 = disabled (0dB)
1 =-6dB enabled

Table 16 ADC and DAC 6dB Attenuation Select

mfESBE

CJC8991 %t 5 ‘T B 2 B IE B 45« DAC. BRI A4 H IR Bh A 4L i, 24 CIC8991 4b T “AX
B B CEHIRNIER” B, B e SRR DAC K . TR A H DR B 2% w3 ik Bk 45
AL (S B D . Bk, T DAC 2B 1EIE4T, #a] LLRIF CIC8991 2 L ALl iR
ARATTEOK o

CJC8991 %t DACDAT 5/l ERZE i N K . HUr I8 s P A B DA AL LA H Thie:
® Iy EE

B A RN B AT 1 5
® Sigma-Delta il

Wit RE sigma-delta #5451 DAC B w6 i AN Z 0 IE 5. AR5 T LUK IX 85 5 55Kk
B LINPUT1/2 1 RINPUT1/2 5] RS SRS, IR EE 5% N K3h 2% OUTN Al OUTP.

°«

® LOUT/ROUT: AJEKZN 16 Q By 32 Q 344/ HALEL A4 A £ R He o
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B DAC S EFH
A4~ DAC M55 5= LA S ADC & = 5 1 7 AT B 38 (3 WL T ADC & E45HH]). 13
TERE I N-127dB ~ 0dB, KA 0.5dB. 8 fiifid X (5@ il f A5 H

05 X (X-255)dB for 1 < X << 255; MUTE for X=0

LDVU 1 RDVU =iz #) #0735 m i m R f . 2 LDVU 5t RDVU %%~ 0 i}, LDACVOL
o}, RDACVOL il #E nak 2 b 8] 77 a8, (HSfrif ss A48, 24 LDVU 8 RDVU W& N 1, 7&
A48 55 15 B RN .

REGISTER BIT LABEL DEFAULT | DESCRIPTION

ADDRESS

R10 (OAh) 8 LDVU 0 Left DAC Volume Update

Left Channel 0 = Store LDACVOL in intermediate
Digital Volume latch (no gain change)

1 = Update left and right channel
gains (left = LDACVOL, right =
intermediate latch)

70 LDACVOL 11111111 Left DAC Digital Volume Control
[7:0] (0dB) 0000 0000 = Digital Mute

0000 0001 =-127dB

0000 0010 =-126.5dB

... 0.5dB steps up to

1111 1111 = 0dB

R11 (0Bh) 8 RDVU 0 Right DAC Volume Update
Right Channel 0 = Store RDACVOL in intermediate
Digital Volume latch (no gain change)

1 = Update left and right channel
gains (left = intermediate latch, right
= RDACVOL)

8 RDVU 0 Right DAC Volume Update

latch (no gain change)

1 = Update left and right channel
gains (left = intermediate latch, right

= RDACVOL)
7:0 RDACVOL 11111111 Right DAC Digital Volume Control
[7:0] (0dB) similar to LDACVOL

Table 17 Digital Volume Control

Jah= ]
CJCBO9L FUA M UM AN G IG5 38D A T RETEMLT S ABUIR A i44 2431 DAC 2 BT
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HHEATHRAT . AR E 3G 58 R LRI RS [F 7 5

® ZLPEARE I

® HIENAKEME: K

7 7 L
E!Eli

B 5 S r g e 2t BOR B . X 5155
AR B 8 2 T RE 2 3 805 5 PRI

RIS

HELK, ARET LR

BEL . EUEHEAIE, BOYE R LA ERIE, I FIE & Uk E o i H .

B R P AR 2, AT B S S SRIRE. RE A

=}

I_J

TR HRE BRI, E o R & B I 1 R

B e AL, B AR ] g

TR 48 23 AN AR o
REGISTER BIT LABEL | DEFAULT | DESCRIPTION
ADDRESS
R12 (0Ch) 7 BB 0 Bass Boost
Bass Control 0 = Linear bass control
1 = Adaptive bass boost
6 BC 11111111 Bass Filter Characteristic
(0dB) 0 = Low Cutoff (130Hz at 48kHz sampling)
1 = High Cutoff (200Hz at 48kHz sampling)
3.0 BASS 1111 Bass Intensity
[3:0] (Disabled) | Code BB=0 BB=1
0000 +9dB 15
0001 +9dB 14
0010 +7.5dB 13
0011 +6dB 12
0100 +4.5dB 11
0101 +3dB 10
0110 +1.5dB 9
0111 0dB 8
1000 -1.5dB 7
1001 -3dB 6
1010 -4.5dB 5
1011 -6dB 4
1100 -6dB 3
1101 -6dB 2
1110 -6dB 1
1111 Bypass (OFF)
R13 (0Dh) 6 TC 0 Treble Filter Characteristic
Treble Control 0 = High Cutoff (8kHz at 48kHz sampling)
1 = Low Cutoff (4kHz at 48kHz sampling)
3.0 TRBL 1111 Treble Intensity
[3:0] (Disabled) | 0000 or 0001 = +9dB
0010 = +7.5dB
-+ (1.5dB steps)
1011 to 1110 = -6dB
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1111 = Disable

Table 18 Graphic Equaliser

- (DAC)
TEIE S A A R B8 5, G0 A E, W DA S N B T (i, HEdER A
SR FEH AR T N E R CD B ). s g A T 48kHz. 44.1kHz Ml 32kHz KIRFER .

CJC8991 it HA M T hfe, R E ST RERIMEREE. BIRE, WMk E 2 RG3E.
FRAEOL T A HUEThRE . ZARBCEAUE S, WE Seilid s DACMU ik BN FREEHIZE 5

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS

R5 (05h) 2:1 DEEMP 00 De-emphasis Control
ADC and DAC [1:0] 11 = 48kHz sample rate
control 10 = 44.1kHz sample rate

01 = 32kHz sample rate
00 = No De-emphasis

3 DACMU 1 Digital Soft Mute
1 = mute
0 = no mute (signal active)

Table 19 DAC Control

oy AR ERER) 24 G180 A DE S e O R RAE L -
FCARRRAE NS 247 sigma-delta DAC, 4 H i 4 i BB 40 5

ZAi DAC SERFEAR 1 e A RS I BBl sh I BURAE . B I Zh Ao ILECHAR, PASEHl etk
FERMRRFL . IEH AR, o ASiE A 738 Ky 8 AR 78 P> B K] DAC oy fiqtl .

HA2, AT RAZEA —ANETE, DU M 8 Bos M R RE S Cegid).

AN, AR EEE S, A S EE DS R A E R, REUER— DAC
iR, RIS B — DAC.

AT A REAE PSR 8 TE SR SR S ST .

&

DAC #tH BRI NIE R . 15 E DACINV ¥ | i 7 473 L (1 DAC % HU AR .

REGISTER | BIT | LABEL DEFAULT | DESCRIPTION
ADDRESS
R23 (17h) 5:4 | DMONOMIX | 00 DAC mono mix
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Additional
Control (1)

[1:0]

00: stereo

01: mono ((L+R)/2) into DACL,
10: mono ((L+R)/2) into DACR, ‘0’ into DACL
11: mono ((L+R)/2) into DACL and DACR

‘0’ into DACR

DACINV 1

DAC phase invert
0 : non-inverted
1:inverted

o Hy VRO

Table 20 DAC Mono Mix and Phase Invert Select

CJC8991 &4l T 1# 1L PGA ¥ DAC #irth 55 5k B 22 v 5| IR ZE v KU A5 5 1R A& 1L T,
RNES M@ PGA (R 4Rt 35 Mok se) #2554,

RETERMG SO TREZMESHE, 8 TR %A DAC . AfE SR G &L,
DAC iy th FIVR AT a4 A2 BT -6dB (I E 2 o A E R AN & 1 B AR S A\ I 2 /2 A2/, 1 R36 1Y

[2:0]f57 L 5E

REGISTER
ADDRESS

BIT

LABEL

DEFAULT

DESCRIPTION

R33 (21h)
MIC

MIC20

Micphone signal after INSEL to left and
right Mixer

0 = Disable (Mute)

1 = Enable Path

3.0

MIC20VOL

1010
(-9dB)

MIC Signal from INSEL to Mixer Volume
000 0= +6dB

.=+ (1.5dB steps)

111 1=-16.5dB

R34 (22h)
AUX

AUX20

Micphone signal after PGA to left and
right Mixer

0 = Disable (Mute)

1 = Enable Path

3:0

AUX20VOL

1010
(-9dB)

MIC Signal after PGA to Mixer Volume
000 = +6dB

-+« (1.5dB steps)

111 =-16.5dB
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REGISTER BIT | LABEL DEFAULT DESCRIPTION
ADDRESS
R35 (23h) 8 LD2LO Left DAC to Left Mixer (DIGITAL)
Left Mixer 0 = Disable (Mute)
Control (1) 1 = Enable Path
7 RD2LO Right DAC to Left Mixer (DIGITAL)
0 = Disable (Mute)
1 = Enable Path
Table 22 Left Output Mixer Control
REGISTER BIT | LABEL DEFAULT DESCRIPTION
ADDRESS
R36 (24h) 8 LD2RO Left DAC to Right Mixer (DIGITAL)
Right Mixer 0 = Disable (Mute)
Control (1) 1 = Enable Path
7 RD2RO Right DAC to Right Mixer (DIGITAL)
0 = Disable (Mute)
1 = Enable Path
Table 23 Right Output Mixer Control
AU
LOUT OUTPUTS

LOUT A1 ROUT 5| JHim] LALKZ) 16 Q H-ALEk 2 ik fr it (02 WL EH LA RN 26 B 4 3B 40D o 8343 1)
E N LOUTVOL #I ROUTVOL, AJ PAFERR R4 NS % LOUT A1 ROUT EfE 5 & &, EiEE,
WERAS SRR, it 0dB K4 25 il Ak 2 SEHIM . AFAMET 0101111 (/MBI 25 % B A2 18 4
HORBh A R . A4 H 5 AR EAR ] I B L (VREF 51 ERIS#E ), DMEFEEST L
HH i ISP AN 2P A R 75

2 O e BN, T DUE B R AN, DATE S 25 SR /N AT i R e s RN R
B, WA E, aRARRAELE, en] DT H B R EHE . nlds 7R w7 R23 (17h)
X E TOEN ks F b ohig .

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R2 (02h) 8 LOVU 0 Left Volume Update
LOUT 0 = Store LOUTVOL in intermediate
Volume latch (no gain change)
1 = Update left and right channel gains
(left = LOUTVOL, right = intermediate
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latch)

7 LOzC 0 Left zero cross enable
1 = Change gain on zero cross only
0 = Change gain immediately

6:0 LOUTVOL 1111001 LOUT Volume
[6:0] (0dB) 1111111 = +6dB
.- (80 steps)

0110000 =-67dB
0111111 to 0000000 = Analogue

MUTE
R3 (03h) 8 ROVU 0 Right Volume Update
ROUT 0 = Store ROUTVOL in intermediate
Volume latch (no gain change)

1 = Update left and right channel gains
(left = intermediate latch, right =
ROUTVOL)

7 ROzC 0 Right zero cross enable
1 = Change gain on zero cross only
0 = Change gain immediately

6:0 ROUTVOL 1111001 ROUTVolume
[6:0] 1111111 = +6dB
-+ (80 steps)

0110000 =-67dB
0111111 to 0000000 = Analogue
MUTE

Table 24 LOUT/ROUT Volume Control

LOUT fEge At (HPCOM)

LOUT/ROUT it ik T LS E#:] HPCOM HIER: A A LEH, HPCOM ] UA/E A EHLIKS) 2%
(B, XAERATHA T ZHAHLM LOUT/ROUT 5| jHlZ [8] [ K HL % . HPCOM H opamp in its F 3K 3),
PEE 4.7uF HASRBETZRMAE, UHTENAE. RO HELE W, A1 %k
LOUT/ROUT F15EZFr GND #E£22{X 2%, A& HPCOM. [F°J HPCOM H &% T VREF 5| .

REGISTER BIT LABEL DEFAULT DESCRIPTION

ADDRESS

R24 (18h) 7 HPCOMEN 1 Enables HPCOM on then LOUT/ ROUT
HPCOM can capless connect to headphone
Control 0: Disable HPCOM drive
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1: Enable HPCOM drive

4 DMIC_EN

DMIC input and analog input options
0: Analog input
1: DMIC input

Table 25 HPCOM Control

i i e

R DARS FY AR CIC8991 AF Mt o 5t AH S IS SUL TR A 2 5 i 1 51 ke de v
ol L. BOATEOL N AR A S . TR TORE, R R OREFAE PGS

AT LABER 5 4, BRIEZEM VREF (VR=0), PFUNIXATRES FEGHEAE (S W “ R =L A«

MEE” &)

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS

R26 (1Ah) 6 LOUT 0 LOUT Enable

Power

Management 5 ROUT 0 ROUT Enable

(@)

Note: All “Enable” bits are 1 = Enabled, 0 = Disabled

Table 28 Analogue Output Control

B A, ek PR RE S VREF (51 200 HER:. XA B TR 8 Fja
IRy L5 e . T AR A7 4 27 P VROI A% ] VREF MR H 2 18] (R R . BRAELN AR
BHPT (1.5k @), Aotk b b A A R 2 S 8 P AT R SIS DRk 78 o 0 SRAE P i 1 75 22 v PEL 9T

M VROI A3 &N 1, ¥ HEBHIEINZEZ) 40K Q

REGISTER BIT LABEL DEFAULT | DESCRIPTION
ADDRESS
R27 (1Bh) 6 VROI 0 VREF to analogue output resistance

Additional (1)

0:15kQ
1: 40k Q

Table 29 Disabled Outputs to VREF Resistance

EFSHL

AU AT LR E s R E T . APTIE CIC8991 it #k, fAlFHit IO H RS, S % &I B IR 3 4
150 C H#HLHEE A H (TSDEN=L), MHEHLECKE Hid OUTLIL/R il OUT2L/R) #4525 .

REGISTER BIT LABEL DEFAULT | DESCRIPTION

ADDRESS

R23 (17h) 8 TSDEN 0 Thermal Shutdown Enable
Additional 0 : thermal shutdown disabled
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Control (1) 1 : thermal shutdown enabled

Table 30 Thermal Shutdown

HrEmEn

B85 O H K DAC B A\ CIC8991 I M it ADC %idi . & fdi FPU 5] -
ADCDAT: ADC #i#z%H

o

® DACDAT: DAC ¥4 A

® LRC: DAC F1 ADC A% i s fh
® BCLK: firif4l, TR

80155 SCLK F1 LRCK 1] LLJ& CIC8991 1E A TS TH i, BN MMLEAT I A (S L
N =AU MM R AE)

SCHE 2 PPN [ (1) B A s o

® Leftjustified

® I’S

® DSP mode

XU A E MSB fitse. T SCLE AR SO0 kAT T Hid . AR E R, 1S bR URE

a7 o
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CJC8991 1] LAFE & A ENE A B MM 1 N FHL, CIC8991 4 ik BCLK, ADCLRC #1 DACLRC,
Mz ADCDAT F1 DACDAT A Ha L4y . £ MHIET, CIC8991 i idd i & Atz I [7)
FRW BBl o6 50 s . nllEid 5 N MS A RIEFREC (ILER 23). AR A a0 R Frs o

BCLK —»
ADCLRC —» DSP
DACLRC ENCODER/
ADCDAT ————»{ DECIDER
DACDAT |a—

Figure 10 Master Mode

BCLK —
ADCLRC = DSP
DACLRC — ENCODER/
ADCDAT —» DECIDER
DACDAT |—

Figure 11 Slave Mode

BRI

EAMNFHR T, 7 LRCLK #4t)5, MSB 7 BCLK 5 — FTHE ErTH . RS R IkEHF LSB

(AN . ARHE T . BCLK SEFRFER, AL

<

RCLK #4t 2 Bivl g

1ifs

EAFFEARME AT BCLK 3

»

LEFT GHANNEL RIGHT GHANNEL
LRG [ [
BCLK | || : ||| | || || || |
DACDAT/ e
ADCDAT 7 1 | 2 | 3 | |n—2|n—1| n | o , 1123 n2n1|n
MSB LSB MSB LSB

Input Word Length (WL)

>
<

Mote: Input word length is defined by the WL register.
Timingis shown with LRF =0

Figure 12 Left Justified Audio Interface (assuming n-bit word length)

7E 12S #X T, 78 LRCLK ##t)5, MSB 7E BCLK [ AN ETFHRATH .. SR kAE S LSB [ H
AL HRHE 7. BCLK SR ACREER, £ —MFEAR LSB AN —/NEEA ) MSB 2 [8] 7] BEAFAE AR ff
FH BCLK J& 3.

www.eshine-ic.com 37 /66 2022.06



1ffs

LEFT CHANNEL i RIGHT GHANNEL

LRG _| ‘
BCLK _|_|_|—|_H_|_|_ J_U_U_U_LI—L e _I_I_I_I_I_I_I_L

<> 1ECLK , Q'1BCLK 7
Y 3 I N o7 ) 8 N 23 B e 1
VSB LSB MSB LSB

M
: lnput Word Length {WL)
Mate: Input word length is defined by the WL regisier.
Timing is shown with LRP =0

Figure 13 12S Justified Audio Interface (assuming n-bit word length)

7t DSP/PCM X, 7ciliiE MSB 7t LRC FFHEZ S/ BCLK 1 1 (8K B) 8t 2 (A bFt
W AT (AT LRPER . A IEIEHE SR A @E AR 2 5. IRIEFEK. BCLK SFFRFEE,
A IEE R LSB AN —ANKAEZ (A7) BEAA7EAR AL A 1) BCLK B, fE& BT, LRC firthk
AT 14 A1 15 Prosfmisiss . £ NERRT, i 16 FE 17 Fox, A PUMERAE S KRR
MR ol

NT s, FTHE AW B AR BT LR iUk 8 BT R SCLK

s

< >

<P 1BCLK

. -

LEFT CHANNEL , RIGHT CHANNEL

DAGDAT/ 3 ‘1 |2|3| |n_2|n_1|n 1 |2 3| ‘n»zln—'llnl
ADCDAT '
. MsB LSB!

! Input Word Length (WL} i

A
A&
A
Y.

Figure 14 DSP/PCM Mode Audio Interface (mode A, LRP=0, Master)
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i s ,
l€p 1BCLK
LRC | | | |
BCLK I | | | 7777777777777777777777777 | | | | | 77777777777777777777777777777777777 | | | | | |
l LEFT GHANNEL : RIGHT CHANNEL :
DACDAT / '
ADCDAT 1 | 2 ‘ 3 | | n-2 [n—‘] | n 1 | 2 | 3 ‘ | n-2 | n-1 ‘ n |
MSB LSB:

.
Input Word Length (WL} :
(

Figure 15 DSP/PCM Mode Audio Interface (mode B, LRP=1, Master)

11is

i LEFT CHANNEL ! RIGHT GHANNEL 1
DACDAT/ : |1|2|3| n-2 n-1|n 1|2|3| ‘n-zln-1|n|
ADGDAT !
| MSB LSB,
b Input Word Length (WL} %
‘ | >

1fis

1 N
LRC I failing edge can cccur anywhere in this area : | |
BCLK I | | | | ------------------------- | | | I | ----------------------------------- | | | | | |

LEFT GHANNEL 1 RIGHT CHANNEL K
DAGDAT /
ADCDAT 1 |2|3| n-2 n-‘1|n 1 |2 3] |n-2|n-1 n
1MSB LSB!
L Inpuk Word Length (WL} N
el »

Figure 17 DSP/PCM Mode Audio Interface (mode B, LRP=0, Slave)
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TR O3z

31 24T EHES AL FRM BB TR MS 7E AR M 20T IR 55 A0 1
fE. fEERT, BCLK Ml LRC M#it . LRC HIMER d RAE R A7 SR[4:0]F1 USB 13 E . 1EMNE
A F, BCLK Al LRC 2&#HiA.

REGISTER
ADDRESS

BIT

LABEL

DEFAULT

DESCRIPTION

R7 (07h)
Digital Audio
Interface
Format

BCLKINV

BCLK invert bit (for master and slave
modes)

0 = BCLK not inverted

1 = BCLK inverted

MS

Master / Slave Mode Control
1 = Enable Master Mode
0 = Enable Slave Mode

LRSWAP

Left/Right channel swap

1 = swap left and right DAC data in
audio interface

0 = output left and right data as normal

LRP

right, left and I°S modes — LRCLK

polarity

1 =invert LRCLK polarity

0 = normal LRCLK polarity

NOTE: this register is valid for ADC,
DAC don’t output when LRP equals to 1.

DSP Mode — mode A/B select

1 = MSB is available on 1 BCLK rising
edge after LRC rising edge (mode B)

0 = MSB is available on 2 BCLK rising
edge after LRC rising edge (mode A)

3:2

WL[1:0]

10

Audio Data Word Length
11 = 32 hits (see Note)
10 = 24 bits

01 = 20 bits

00 = 16 bits

1:0

FORMATI[1:0]

10

Audio Data Format Select
11 = DSP Mode
10 = I°S Format

01 = Left justified
00 = reserved (do not use this setting)

www.eshine-ic.com
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EpEANE TR

TR TRI. 17488 24 (18h) fz[3]n] F K ADCDAT 5lI=%1k, ¥ ADCLRC. DACLRC

1 BCLK PJ#esi%im N fE MR (F=0) F, LRC 1 BCLK BERIAFCE NHIN,

e A (W 32),

H45 ADCDAT

REGISTER BIT LABEL DEFAULT | DESCRIPTION
ADDRESS
R24(18h) 3 TRI 0 Tristates ADCDAT and  switches
Additional ADCLRC, DACLRC and BCLK to inputs.
Control (2) 0 = ADCDAT is an output, LRC and
BCLK are inputs (slave mode) or outputs
(master mode)
1 = ADCDAT is tristated, LRC and
BCLK are inputs
Table 32  Tri-stating the Audio Interface
FHR LRC fHRE

FEEHBT, Irclk (LRC) XUAFE DAC Ji HIRTER AR o 0 2R 75 2EAE A0 R LEEAT ADC #:4F, T
WA B A A A i LRCM DI Irclk. % T DAC, RA#AE LRCM LAt E N “07,

REGISTER BIT LABEL DEFAULT | DESCRIPTION

ADDRESS

R24(18h) 2 LRCM 0 Selects disable mode for LRC
Additional 0 = LRC disabled when DAC (Left and
Control (2) Right) disabled.

1 = LRC disabled only when ADC (Left
and Right) and DAC (Left and Right) are
disabled.
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AL PR AR

SR HUES B b2 R B\ MOLK B A B, 012 36 s i i
4 1) BOMLOJRLE FINY, BLRFAAER (BOM) ThAE& M B LI RO oI S, BIP Fe
B ORI B

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R8 (08h) 8.7 BCM[1:0] 00 BCLK Frequency
Clocking and 00 = BCM function disabled
Sample Rate 01 = MCLK/4
Control 10 = MCLK/8

11 = MCLK/16

Table 34 Master Mode BCLK Frequency Control

BCM HEAXAL o kA 28 7248 16 B 24 L7 e B MEAS . FEIX PR, B MRS I ELARRE S e )
WP b B e D% A AR 28 (R7) T word length (WL[L:0]) R E . 4ixtef7 % & v 00 i, &4
FEACKLAT 16 Armteh BT, 24X e B A 01, 10 5F 11 I, FMFEACKE 24 it b . i LK
18.

NTAEH BCM, ZFH ADC, Wniif2EH] ADC, N2 E LRCM 73 )5 | DAC.
X BCM IheeFFia R, BT RS :

1A 8 5 % (BCLKINV) T REAN AT H
2. DSP J5 %7 & i R H, ANRETT S .

LRC |

MCLK
MLk TUUUUUUUUTUUTUUTNIARAARAN [UUUTiuruuuvunnnnonana
vews UYLy yyywy L

MCLK/16
Figure 18 Bit Clock Mode

Note:
RETEIERE: 24 Ay, Ao HIBISSALR B0 B B S0 “ A e FEgnuii .
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CJC8991 7f MCLK 5| JHI I 3 3 V2 W =i P AR , 30T LB 32 A 32 i 2E Rl 2 6 B 35 TR AR R
ADC F1 DAC W Aigs 2 AR R RFE R IZAT .

BRI

®  “IEW” B F 128fs. 192fs. 256fs. 384fs K HiA% Bi 4 (1 fs #5 ADC 8¢ DAC IR

® USB #U3FF 12MHz 5% 24MHz =074, A GEH T BHA USB B O RS, JLFE/MT PLL
N AT D 2 2 A 5 — IR R

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R8 (08h) 6 CLKDIV2 0 Master Clock Divide by 2
Clocking and 1 =MCLK is divided by 2
Sample Rate 0 = MCLK is not divided
Control 5:1 SR [4:0] 00000 Sample Rate Control
0 uUSB 0 Clocking Mode Select
1 =USB Mode
0 = ‘Normal’ Mode

Table 35 Clocking and Sample Rate Control

CJCB8991 Hymf & i ] CLKDIV2. USB #il SR #& it T4, B CLKDIV2 fi7 47 N K MCLK
BRLL 2. USB fifE “IE#H” 1 USB A 2 [MIHTIE R . SR[4:0]MFAMEILERE— MCLK 7%tk
H INIMEFE—MRERAE R0, HTIrA SRR R MCLK AR, B EA1r
KRR e T MCLK RS B . 15 MCLK RAZS Ak, TUSRREZE 3 i L1 A8 4,

B, —UREER (Flhn, USB BTN 44.1kHz) ZIERUE, BIEA1S BFRMEMAZER/DN. X2
WrAS L, RS KW 20N 0.27% (USB #5308 8.0214kHz, 1A 2 8kHz). #HELZ R, &
B %f T 5.9% (18 A8 AL .

DAZBEE SR M[4:0]167, PMELEEAURE R ML T BB E 241 ADC F1 DAC SREEH
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MCLK MCLK
ADC SAMPLE | DAC SAMPLE SR FILTER | BCLK
CLKDIV2= | CLKDIV2= USB
0 1 RATE (ADCLRC) RATE (DACLRC) [4:0] TYPE (MS=1)
‘Normal’ Clock Mode (‘*’ indicates backward compatibility with CJC8731)
12.288 MHz | 24.576 MHz 8 kHz (MCLK/1536) 8 kHz (MCLK/1536) 0 00110* 1 MCLK/4
12 kHz (MCLK/1024) | 12 kHz (MCLK/1024) 0 01000 1 MCLK/4
16 kHz (MCLK/768) 16 kHz (MCLK/768) 0 01010 1 MCLK/4
24 kHz (MCLK/512) 24 kHz (MCLK/512) 0 11100 1 MCLK/4
32 kHz (MCLK/384) 32 kHz (MCLK/384) 0 01100* 1 MCLK/4
48 kHz (MCLK/256) 48 kHz (MCLK/256) 0 00000* 1 MCLK/4
96 kHz (MCLK/128) 96 kHz (MCLK/128) 0 01110* 3 MCLK/2
11.2896MHz | 22.5792MHz 8.0182 kHz 8.0182 kHz
0 10110* 1 MCLK/4
(MCLK/1408) (MCLK/1408)
11.025 kHz 11.025 kHz
0 11000 1 MCLK/4
(MCLK/1024) (MCLK/1024)
22.05 kHz 22.05 kHz
0 11010 1 MCLK/4
(MCLK/512) (MCLK/512)
44.1 kHz (MCLK/256) | 44.1 kHz (MCLK/256) 0 10000* 1 MCLK/4
88.2 kHz (MCLK/128) | 88.2 kHz (MCLK/128) 0 11110* 3 MCLK/2
18.432MHz | 36.864MHz 8 kHz (MCLK/2304) 8 kHz (MCLK/2304) 0 00111+ 1 MCLK/6
12 kHz (MCLK/1536) | 12 kHz (MCLK/1536) 0 01001 1 MCLK/6
16kHz (MCLK/1152) | 16 kHz (MCLK/1152) 0 01011 1 MCLK/6
24kHz (MCLK/768) 24 kHz (MCLK/768) 0 11101 1 MCLK/6
32 kHz (MCLK/576) 32 kHz (MCLK/576) 0 01101* 1 MCLK/6
48 kHz (MCLK/384) 48 kHz (MCLK/384) 0 00001* 1 MCLK/6
96 kHz (MCLK/192) 96 kHz (MCLK/192) 0 01111* 3 MCLK/3
16.9344MHz | 33.8688MHz 8.0182 kHz 8.0182 kHz
0 10111* 1 MCLK/6
(MCLK/2112) (MCLK/2112)
11.025 kHz 11.025 kHz
0 11001 1 MCLK/6
(MCLK/1536) (MCLK/1536)
22.05 kHz 22.05 kHz
0 11011 1 MCLK/6
(MCLK/768) (MCLK/768)
44.1 kHz (MCLK/384) | 44.1 kHz (MCLK/384) 0 10001* 1 MCLK/6
88.2 kHz (MCLK/192) | 88.2 kHz (MCLK/192) 0 11111* MCLK/3
Table 36a Master Clock and Sample Rates
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MCLK MCLK
ADC SAMPLE | DAC SAMPLE SR FILTER | BCLK
CLKDIV2= | CLKDIV2= USB
0 . RATE (ADCLRC) RATE (DACLRC) [4:0] TYPE (MS=1)
USB Mode (‘*’ indicates backward compatibility with CJC8731)
12.000MHz | 24.000MHz 8 kHz (MCLK/1500) | 8 kHz (MCLK/1500) 1 00110* 0 MCLK
8.0214 kHz 8.0214kHz 1 10111* 1 MCLK
(MCLK/1496) (MCLK/1496)
11.0259 kHz 11.0259kHz 1 11001 1 MCLK
(MCLK/1088) (MCLK/1088)
12 kHz (MCLK/1000) | 12 kHz (MCLK/1000) 1 01000 0 MCLK
16kHz (MCLK/750) 16kHz (MCLK/750) 1 01010 0 MCLK
22.0588kHz 22.0588kHz
1 11011 1 MCLK
(MCLK/544) (MCLK/544)
24kHz (MCLK/500) 24kHz (MCLK/500) 11100 0 MCLK
32 kHz (MCLK/375) | 32 kHz (MCLK/375) 01100* 0 MCLK
44.118 kHz 44.118 kHz
1 10001* 1 MCLK
(MCLK/272) (MCLK/272)
48 kHz (MCLK/250) | 48 kHz (MCLK/250) 1 00000* 0 MCLK
88.235kHz 88.235kHz
1 11111* 3 MCLK
(MCLK/136) (MCLK/136)
96 kHz (MCLK/125) 96 kHz (MCLK/125) 1 01110* 2 MCLK
Table 36b Master Clock and Sample Rates
Pl O
575
CJIC8991 it iof #f ATH2 4% 11 5 N FF A7 e AT Ff o P87 Eht 16 A2 #2321 1E ) 2-wire MPU
BT
2-wire BATHEH]IT R

CJC8991 Y Frilid 2-wire B AT S AT IR . 2 W& LA —akimd], HHFNREHD
H—AME—{) 7 frihE(X 5 CIC8991 H A ARSI 7 A bk A ).

CJCB8991 NUAENMMLIZITHS » 2 CCLK fR¥Fm H-FHT, FH]2% L CDATA b\ s B I e d 7~ 3L
WA TR . CIC8991 fUA/E AME % LIE. 24 SCLK {REFENINT, EH#i@ET SDIN &%
TRt R B AL T UG . X RosBE G K s & s B . 2-wire 28 F BT A 345 N 2
A, HH1E SDIN B\ ALCT Arhik+1e/ 5 A7, MSB A58 )« an SRS 3 1) & £tk 5 CIC8991
FHhEUCES, H RW LA “07, FaRE N, N CIC8991 ilidfE F—/N# iR (ACK) H¥ SDIN
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PARRI Lo n RICE R HHEEL RIW A2 “17, CIC8991 Mk [l 2 IHARES ,  H 551587 18 B 4% A
A ot L.

— H CJC8991 ik T —ANIERA L, 45 il 2% A ik 32 i 2 1 55— A~+715 (B15 #1 B8, HP CJC8991
T AF b B RS EIE 5 AN ARG CIC8991 i i K SDIN F7 % — AN 4 e A e 3]

gg_A

AR T SRRIEHIER AL AT R EEB7 2 BO, RIEIRM 8 ArArfrasAui),

CJC8991 i it Hifik SDIN FFIKHfIA

2 SCLK =, SDIN _EA MARE R i, B e e, 7RI 58 Btk Mok 7 51

E’

CJC8991 iRImIZAPRAS, S5AF 0 — AN RBhAMF W RAE AL Sl A v (A o — A I 2 30

B 26 AEL Y (D 2 SCLK i SDIN £03%), B4 Bk 31 2% I 46 A4

] (¢ (L { ]
1Y 1B 1Y r'y
DEVICE ADDRESS | RD/WR ACK CONTROL BYTE 1 ACK CONTROL BYTE 2 ACK
(7 BITS) BIT (LOW) (BITS 15TO 8) (LOW) (BITS7TO0) (LOW)
' A i Y
START register address and remaining 8 bits of STOP
1st register data bit register data

Figure 20 2-Wire Serial Control Interface

CJC8991 WA — A ik#Hull, CSB 5| = H-F

CSB STATE DEVICE ADDRESS

High 0011011 (0 x 36h)

Table 38 2-Wire MPU Interface Address Selection

FEL YR i B

CJC8991 #x % 1 LI FH DU A Bt i FE YA -

AVDD / AGND: #E4UL R, 1ROLER H-HLIRBI SAKIpr A A0 RE . AVDD HIFEHIFE 1.8V £ 3.3V
6], RPEEARTIFE AR W e 2 (FEHLDIAERRSM) . BUKIK AVDD 2 BBl et 5 A

HPVDD / HPGND: HALHJE, RNHNLIKZ#HH . HPVDD i@ 5 AVDD 45 &, (HERER
PRI A JR RN A 2R SR A A R . Wi HPVDD kT AVDD, #irHi {5 5 vl BE g

DCVDD: A% O i, AL FR S5 AN 4% 1) 32 1 AN BB B 7 Th Bk . DCVDD ) HL & 76 [ #F 1.5V
F) 3.3V 2 Ja8], XFEHE SR A . DCVDD KR 5% 4% 5 DGND 5 DBVDD H:Z 4% .

DBVDD: i 7rgg i, Sy amAssl e O gt . £R4% PIN 4%, DBVDD i%#: DCVDD.
DBVDD Lt DCVDD JHFE /D RE &, FF HA & 405 &3 5200 . T PIN 080, 341 1% DBVDD
1 DCVDD &%, DBVDD X% O ALE i fE i A 5 .

A UAE IR = AN B A P AR R B e e, (B, B3 RO A N AT 2R AT 258, DART 1R 4y
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R E

CJC8991 A MMMl /7 8%, AVFR FIEREBIE TG, N T IABIRARIIAE, FiAEH R
N T AT AR R B T R, DAIERA T A B I DR R IR EE R (S N HETER).
VMIDSEL #& Vmid )8 FPIRES, BRUACHEER, wTLMER 50k Qi k488, B 72 A HiAth b
WeEEFRES, AZ4Ed VREF IKIIFE, 1F2h 500k Q ¥ 1E 7 48 5 H -

REGISTER BIT | LABEL DEFAULT DESCRIPTION
ADDRESS

R25 (19h) 8.7 VMIDSEL 00 Vmid divider enable and select
00 — Vmid disabled (for OFF mode)
01 — 50kQ divider enabled
Management (for playback/record)
Q) 10 — 500kQ divider enabled
(for low-power standby)
11 — 5kQ divider enabled
(for fast start-up)

Power

6 VREF 0 VREF (necessary for all other functions)
0 = Power down
1 =Power up

5 AIN 0 Analogue in PGA
0 = Power down
1 =Power up

3 ADC 0 ADC
0 = Power down
1 =Power up

R26 (1Ah) 8 DACL 0 DAC Left
Power 0 = Power down
Management 1 = Power up

2 7 DACR 0 DAC Right
0 = Power down
1 = Power up

6 LOUT 0 LOUT Output Buffer*
0 = Power down
1 = Power up

5 ROUT 0 ROUT Output Buffer*
0 = Power down
1 = Power up
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* The left mixer is enabled when LOUT1=1 or LOUT2=1. The right mixer is enabled when
ROUT1=1 or ROUT2=1.

Table 39 Power Management
R E R
N1 RERD> CIC8991 Hv 1%L TIFE, L8R LR MR T 1k W R AN ReAE I Bl
HMEPAT A, AT LLE E DIGENB £7(R25, i O)LAFH I MCLK {5 SAL #2118 1% 00 o TERFHLIR

AT, WE DIGENB i 24 DCVDD 44 2 20uA I HE

{H52, T3 E DIGENB Xf CIC8991 Ahl ¥y Htl AR e L (I DIAEAAT oM, DR E fie R mT e HL
fr BEE LB

REGISTER BIT LABEL DEFAULT | DESCRIPTION
ADDRESS

R25 (19h) 0 DIGENB 0 Master clock disable
Additional 0: master clock enabled
Control (1) 1: master clock disabled

Table 40 ADC and DAC Oversampling Rate Selection
Note:
7E % B DIGENB /i, WZi¥izHl4. ADCL. ADCR. DACL fl DACR % & A%, JfHXJiA 1ms
LGN ] . W RANE RIS FE, AT RE2> T2 DAC M ADC Joik I R E 31

T T B B R LR
DAC ()it e v H - 8 DACMIXBIAS A7 AE DI FEFIVE e 2 8] 347 KL . BRIN 1 E (DACMIXBIAS=0)

BLGLRIF 2 ERE. WE DACMIXBIAS=1 i LK AVDD HIifiiii . (£ BRI HERE(E L
).

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R67 (43h) 3 DACMIX 0 DAC biasing
BIAS 0 = high bias current (results in higher

performance and power consumption)
1 = low bias current (results in lower
performance and power consumption)

Table 41 DAC Biasing
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T PR R 2R T4 HL A

ADC F1 DAC # et 2o Bl TAERE R 128x 1L R FEfER . 7F ADCOSR Fl DACOSR 3| T,
SRR DL o X S EPTE M ERERS A T %, E 2R & ThEE. 7£ USB i F, ADCOSR
WV E 0, B 128x it RFE.

REGISTER BIT LABEL DEFAULT DESCRIPTION
ADDRESS
R24 (18h) 1 ADCOSR 0 ADC oversample rate select
Additional 1 = 64x (lowest power)
Control (2) 0 =128x (best SNR)
0 DACOSR 0 DAC oversample rate select
1 = 64x (lowest power)
0 = 128x (best SNR)

Table 42 ADC and DAC Oversampling Rate Selection

ADCOSR set to ‘1°, 64x oversample mode, is not supported in USB mode (USB=1).

FE X = ) FEIR LR T 154 O

CJC8991 HIMHLFEIE T LAM 1.8V B 3.3V 1817, BRIANEN T, W& LRI B R AL NiEAT
7F 3.3V, XA E dE T A oAb s s s R A 1.8V, fERARAIHE T, AT LUE 360 i B iR
KA R . R EIECT R, WRE BRI REFERIANEE . W R RE TR

REGISTER | BIT | LABEL | DEFAULT DESCRIPTION
ADDRESS
R23 (17h) 76 | VSEL 11 Analogue Bias optimization
Additional [1:0] 00: Highest bias current, optimized for
Control (1) AVDD=1.8V
01: Bias current optimized for AVDD=2.4V
1X: Lowest bias current, optimized for AVvDD=3.3V

B R R

REGISTER | BIT | LABEL | DEFAULT DESCRIPTION
ADDRESS

R37 (25h) 3 SDB 0 O=shutdown mode
Additional 1=operation mode
Control (1)
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TR

ADDRESS
REGISTER remarks Bit[8] Bit[7] Bit[6] Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0] default page ref
(Bit 15-9)
RO (00h) 0000000 Left Input volume LIVU LINMUTE LizC LINVOL 10010111 19
R1 (01h) 19
R2 (02h) 0000010 LOUT volume LOVU LozC LOUTVOL[6:0] 01111001 31
R3 (03h) 0000011 ROUT volume ROVU ROzC ROUTVOL[6:0] 01111001 31
R4 (04h) 0000100 Reserved 0 0 0 0 0 0 0 0 0 00000000 -
ADC & DAC
R5 (05h) 0000101 Control ADCDIV2 DACDIV2 0 ADCPOL HPOR DACMU DEEMPH[1:0] ADCHPD | 00001000 19,25,28
R6 (06h) 0000110 Reserved 0 0 0 0 0 0 0 0 0 00000000 -
R7 (07h) 0000111 Audio Interface 0 BCLKINV MS LRSWAP LRP WL[1:0] FORMATI[1:0] 00001010 37
R8 (08h) 0001000 Sample rate BCM[1:0] CLKDIV2 SR[4:0] USB 00000000 39
R9 (09h) 0001001 Reserved 0 0 0 0 0 | 0 | 0 | 0 0 00000000 -
R10 (0Ah) 0001010 Left DAC volume LDVU LDACVOLJ[7:0] 11111111 26
R11 (0Bh) 0001011 Right DAC volume RDVU RDACVOLJ[7:0] 11111111 26
R12 (0Ch) 0001100 Bass control 0 BB BC 0 0 BASS[3:0] 00001111 27
R13 (0Dh) 0001101 Treble control 0 0 TC 0] 0] TRBL[3:0] 00001111 27
R15 (OFh) 0001111 Reset writing to this register resets all registers to their default state not reset -
R16 (10h) 0010000 3D control 0 0 3DUC | 3DLC | 3DDEPTH[3:0] 3DEN 00000000 25
R17 (11h) 0010001 ALC1 ALCSEL 0 MAXGAIN[2:0] ALCL[3:0] 01111011 23
R18 (12h) 0010010 ALC2 0 ALCZC 0 | 0 | 0 HLDI[3:0] 00000000 23
R19 (13h) 0010011 ALC3 0 DCY[3:0] ATK[3:0] 00110010 23
R20 (14h) 0010100 Noise Gate 0 NGTH[4:0] NGG[1:0] NGAT 00000000 24
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R21 (15h) 0010101 Left ADC volume LAVU LADCVOL[7:0] 11000011 21
R22 (16h) 0010110 Right ADC volume
Additional 18,19,28,3
R23 (17h) 0010111 TSDEN VSEL[1:0] DMONOMIX[1:0] DACINV TOEN 11000000
control(1) 3
Additional
R24 (18h) 0011000 HPCOMEN 0 0 DMIC_EN TRI LRCM ADCOSR | DACOSR | 00000000
control(2)
R25 (19h) 0011001 Pwr Mgmt (1) VMIDSEL[1:0] VREF AIN ADC 0 DIGENB | 00000000 43
R26 (1Ah) 0011010 Pwr Mgmt (2) DACL DACR LOUT ROUT 00000000 43
Additional Control
R27 (1Bh) 0011011 00 VROI 0 0 0 0 0 0 00000000 35
(3
R31 (1Fh) 0011111 ADC input mode 0 0 0 0 00000000 17
MIC_DIF_E
R32 (20h) 0100000 ADC signal path MICBOOST[1:0] 0 0 0 0 00000000 17
N
R33 (21h) 0100001 MIC MIC20 MIC20VOL[3:0] 00001010 17
R34 (22h) 0100010 AUX AUL20 AUL20VOL[3:0] 00001010 29
R35 (23h) 0100011 Left out Mix (2) LD2LO RD2LO | 01010000 29
R36 (24h) 0100100 Right out Mix (1) LD2RO RD2RO 01010000 30
R37 (25h) 0100101 Adc_pdn sel SDB 00000000 30
R38 (26h) 0100110 Reserved 0 0 1 0 1 0 0 0 0 01010000 30
R39 (27h) 0100111 Reserved 0 0 1 0 1 0 0 0 0 01010000 30
R40 (28h) 0101000 01111001 32
R41 (29h) 0101001 01111001 32
R42 (2Ah) 0101010 Reserved 0 0 1 1 1 0 1 0 1 01111001 35
Low Power DACMIX
R67 (43h) 1000011 0 0 0 0 0 0 0 0 00000000 50
Playback BIAS
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ADC Fil DAC RAANFIME I 25 . A IURRB KB iE 2%, oMM 0,1,2 F1 3, A0 Fil 1
HIPEREE R R A, B o I 2% e S CE i T A0 O I R .

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ADC Filter Type 0 (USB Mode, 250fs operation)
Passband +/- 0.05dB 0 0.416fs

-6dB 0.5fs
Passband Ripple +/- 0.05 dB
Stopband 0.584fs
Stopband Attenuation f > 0.584fs -60 dB
ADC Filter Type 1 (USB mode, 272fs or Normal mode operation)
Passband +/- 0.05dB 0 0.4535fs

-6dB 0.5fs
Passband Ripple +/- 0.05 dB
Stopband 0.5465fs
Stopband Attenuation f > 0.5465fs -60 dB
High Pass Filter Corner -3dB 3.7 Hz
Frequency -0.5dB 104

-0.1dB 21.6

DAC Filter Type 0 (USB mode, 250fs operation)
Passband +/- 0.03dB 0 0.416fs

-6dB 0.5fs
Passband Ripple +/-0.03 dB
Stopband 0.584fs
Stopband Attenuation f > 0.584fs -50 dB
DAC Filter Type 1 (USB mode, 272fs or Normal mode operation)
Passband +/- 0.03dB 0 0.4535fs

-6dB 0.5fs
Passband Ripple +/- 0.03 dB
Stopband 0.5465fs
Stopband Attenuation f > 0.5465fs -50 dB

Table 43 Digital Filter Characteristics

DAC FILTERS ADC FILTERS

Mode Group Delay Mode Group Delay
0 (250 USB) 11/FS 0 (250 USB) 13/FS

1 (256/272) 16/FS 1 (256/272) 23/FS

2 (250 USB, 96k mode) 4/FS 2 (250 USB, 96k mode) 4/FS

3 (256/272, 88.2/96k mode) | 3/FS 3 (256/272, 88.2/96k mode) 3/FS | 5/FS

Table 44 ADC/DAC Digital Filters Group Delay
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Figure 21 De-emphasis Frequency Response (32kHz)
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Figure 22 De-emphasis Frequency Response (44.1kHz)
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Figure 23 De-emphasis Frequency Response (48kHz)
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Figure 24 DAC 3D 1.5KHz_200Hz
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Figure 25 DAC 3D 1.5KHz_500Hz
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Figure 26 DAC 3D 2.2KHz_200Hz
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Figure 27 DAC 3D 2.2KHz_500Hz
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Figure 28 FREQUENCY RESPONSE, DIN=-10db BASS_BB=0 BC=0
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Figure 29 FREQUENCY RESPONSE, DIN=-10db BASS_BB=0 BC=1
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Figure 30 FREQUENCY RESPONSE, DIN=-10db BASS_BB=1 BC=0
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Figure 31 FREQUENCY RESPONSE, DIN=-10db BASS_BB=1BC=1

www.eshine-ic.com 58 / 66 2022.06




cs@:c

o

CJC8991 V1.0

Audio Precision
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Figure 32 FREQUENCY RESPONSE, DIN=-80db BASS_BB=0 BC=0
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Figure 33 FREQUENCY RESPONSE, DIN=-80db BASS_BB=0 BC=1
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Figure 34 FREQUENCY RESPONSE, DIN=-10db BASS_BB=1 BC=0
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Figure 35 FREQUENCY RESPONSE, DIN=-10db BASS_BB=1BC=1

www.eshine-ic.com 60/ 66 2022.06



= CJC8991 V1.0

= fER B

Audio Precision

+2 +2
+0fF /’B,: +0
2F 2
o L~ »
C // -
-4 4
L > I
E 1 T
S, R e S B E E e S o T ES P e e o ——-6
r C | L F
A -8[ 8
C L1 o
-10 " <l + 10
- QQ -
12F ~\ 12
14f \: 14
465 "6
20 50 100 200 500 1k 2k 5k 10k 20k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Red Solid 1 DSP AnlrAmpl A Left
1 2 Green Solid 1 DSP Anlr.Ampl B Right
2 1 Magenta _Solid 1 DSP AnlrAmpl A Left
treble, DIN=-8dbFS TC=0.at27
Figure 36 treble, DIN=-8dbFS TC=0
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Figure 37 treble, DIN=-8dbFS TC=1
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Cl= C2= 3 = = c4 HPVDD
QO1HF -_—
e v | I”” GND 16 OR 32 OHM
GND  GND GND  GND HEADPHONES
CIC LouT1 >
—F»——MCLK .
_ 8991 LOUT1 >
AUDIO —e——joa woco !
——
INTERFACE ] DACDAT
4’7
125/LJ/RJ/DSP
/IR — «—|aDCDAT
Iﬁ?gl;rlfAc:ZLE [ |0
T —————{scik VREF
(2 WIRE) — i
«— VMID vy
47HF
DMIC [DMIC SDA C7 104F +lc1? l
>} MICINP/DMIC_SDA I oo
4.7 HF
C8 10KF —

—p—{——— MICINN

@
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o

Layout Notes:

1.C1 to C4 ,C17,C19,C20 and C21 should be as close to the relative CJCBY88 connecting pin as possible
2.For capacitors C7 to C10,C14,C15,C22 and C23 it is recommended that low ESR components are used

3. HPCOM and LCOM should be connected to GND at the connector

Figure 38 Recommended External Components Diagram

LB B E

2 MICINP/MICINN FI/EZR B NI, 385 RLAE 22 50 M58 ALC ThRg. N 7 ilse, b
TR NG 5B AVDD., TERELLR I A, X AT A8 75 2 — AN He A FELI o I 28 LA P 755 B ) — By
RC JEE ZHHBRATAT AL A BUGSATH0,  BUOAMIAAG 5 rh B S o) & nl fe 2 3 E0E AUy b (1) 7R
BRI THENE R RAES ROE T B Er 24 (41 10pF) 15k Z CIC8991.
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Figure 39 Headphone output without dc blocking CAP (HPCOMEN=HIGH, default)
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]

CJC8991 ROUT/2 C+2 H 220 uF C];I;-

HPGOM
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HPGND=0V =
o /

Figure 40 Headphone Output Configurations with CAP.(HPCOMEN = 0)

HPCOMEN fH ik ERATZ B T E A CL A C2 KW EIf Bt . W HPCOMEN 7 (ERIAMED,
AT LLEEIRENTE DC cap M HAHL. HPCOM Bt i H s SRR 9K, 5 LOUT F1 ROUT A

HHFEEAILEEE, FEATEEEELS.
W HPCOMEN Ik, FRA1FEZEFHKH %S C1 1 C2. C1 Fl C2 VLA A5 Ha BH 3L [F) A 52 T PR A% 1 4

FAfc. WIMAAESFE o, SEERETMIN., BN A ERRHB/IMETE R, BB 16 Wil 5180 C1,
C2=220uF:

fc=1/2n RLC1=1/Q2n x 16 x 220pF) =45 Hz

www.eshine-ic.com 63 /66 2022.06



g CJC8991 V1.0

Sl e B

B, LOUT/ROUT, AILAHIMELE S o 7 B AME LA 0 T P o

/ )

C1 LINE-OUT
LOUT/2 I SOCKET
. (LEFT)

C3 4 7uF

CJC8991 f J__
GND

1]

ROUT/2 i .
LINE-OUT

G2 10uF SOCKET

(RIGHT)

- J
Figure 41 Recommended Circuit for Line Output

L VL L P 2 A A e e BE S [ o T PR AR fo. (R fE N 10kQ, C1, C2=1uF:
fc=1/2n (RL+R1) C1 =1/ (2n x 10.1kQ x 1pF) = 16 Hz

BN 2 fo, BRBE RS, C1 M C2 M, (EE5MSIELb, R R2 HIDh AL 7E 1
R 2B £ e G ST

P/ D> B DU HH BT 7

N TR R F e BT HN A e e, AT LR B R

POWER UP

® JTUFHIJE. BRAEM T, CIC8991 &b THitliis, DAC #f v e, EAEH . Zigimtt f1H
Ml 4524 (DACMU=1 HFEHZF/78% 1 f1 2 B RED.

J& H Vmid 1 VREF.

M4 75 22 )5 FH DAC.

HR A5 75 782 3 ) R i AN e E A Lt 22 X

¥ DACMU & 0 LLEHUH & 4t DAC HIH#HE -

POWER DOWN

&% HE “DACMU = 17 %54 DAC #4735 .
SRR T 2L
®  CHIHIREIF IR,
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FEL R B B S4B

OPERATION POWER MANAGEMENT (1) POWER MANAGEMENT (2)

MODE VREF | MICINP/ PGA ADC MBI DACs Output Buffers
MICINN DAL | DAR LOUT ROUT

Stereo 1 0 0 0 0 1 1 1 1

Headphone

Playback

Stereo Line-in 1 1 1 1 0 0 0 0 0

Record

Microphone 1 1 1 1 1 0 0 0 0

Record

Differential 1 1 1 1 1 0 0 0 0

Microphone

Record

Microphone 1 1 0 0 0 0 0 1 1

to Headphone

Out

BT

Table 42 Register Settings for Power Management

(DATUM A)\ D2 P |‘_K QFN20 4x4 package, with matt tin plating.
— 02/2 |=—
/g\\ I - ) SEE DETAIL "A"
[URWAW, NX L Iny
o , o
e oy ! d /1
1 A\ - = SRR T
(NE-1) X[E] 9——-+-~—E- - | E2 ® !
J 20D G \ 1 ‘
_____ =) +9 4' - —+— (DATUM B) i |
/ T \
/ 1011 i [ Gl
0.20 DIA TYP
|
- 1A |
BOTTOM VIEW e |
= 2&a]o.10lc i
_~—— DATUM A OR B | £ .- 'I'OP VlEW
x5
7 ™
T
e . //[0.10]c
/ (=) /]0.10]c
b - A
TERINAL TP Agred [ gooog
EVEN TERMINAL/SIDE ODD TERMINAL /SIDE SEATING PLANE | ]_.5
A *y \ W\
DETAIL "A" A SIDE VIEW
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Package Type A A1 | A3 K D/IE e D2/E2 L L1 b
Saw QFN20 | Min. | 0.80 | 0.00 250 | 0.35 0.18
0.20| 0.20 4.0 |0.5BSC| 2.60 | 040 | 0.15| 0.25

270 | 045 | max | 0.30

(4x4 mm) Typ. | 0.85 | 0.02
Max | 0.95 | 0.05| REF.| min. | ggga

a. BSC: Basic Spacing between Centers, ref. JEDEC standard 95, page 4.17-11/A

Notes:
1. R b @l T mfesn 1, IR & 5% 0.15 - 0.30 Z K.

2.%ﬁﬁﬁﬁu%ﬁﬁ$mo

3. MRS A T2 R I A BUZE DL R
sﬁ%PaHhﬁmeﬁ£#EMﬁ WEER, &S
6. AERWAEM, MAFITER.

% WAN_0118 3 FH 35 .

66 / 66 2022.06

www.eshine-ic.com




	描述
	特性
	应用
	目录
	引脚配置和设备标记
	引脚描述
	极限参数
	推荐工作电压
	电气特性
	正常模式
	HPCOM模式
	功耗
	信号的时序要求
	系统时钟时序
	音频接口时序-主模式
	音频接口时序-从模式
	控制接口时序-2-WIRE模式

	内部通电复位电路
	概述
	产品介绍
	输入信号路径
	MIC信号输入
	DMIC信号输入
	PGA控制
	模拟-数字转换器(ADC)
	ADC数字滤波器
	数字ADC音量控制
	自动电平控制(ALC)
	HLD、DCY和ATK分别控制保持时间、衰减时间和抑制时间:
	峰值限幅
	噪声门限
	三维立体增强
	输出信号路径
	数字DAC音量控制
	声音均衡
	数字-模拟转换器 (DAC)
	输出混频
	模拟输出
	LOUT使能公共接地 (HPCOM)
	输出使能
	过热关机
	数字音频接口
	主从模式操作
	音频数据格式
	音频接口控制
	音频接口输出三态
	主模式LRC使能
	位时钟模式
	时钟和采样频率
	控制接口

	电源供应
	电源管理
	关闭主时钟
	通过减少偏置电流来节省电能
	通过降低过采样率来节省电能
	在更高的电源电压下节省功耗
	设备关闭模式

	寄存器列表
	数字滤波器的特点
	DAC滤波器响应
	三维立体增强
	低音增强功能
	三倍的过滤特性

	应用信息
	推荐应用电路
	线路输入配置
	耳机输出配置
	线路输出配置
	减少模拟输出的噪声
	电源管理实例

	封装尺寸

