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T4

FICHEDRWIRY , A& « 7 ay s =24576MHz, >V 7 VAT 70 « L— |k =48kHz, HIE 7R = 20Hz~20kHz, 7 — NiF =
24’y b, JAFIRE (Ta) =25°C, 71 1A% = 10kQ,

P al=RA 3 ok

FBIREL « BB EDRWRY . AVDD = HPVDD = |IOVDD = 1.8V, HPVDD L =1.2V,
= 1.
RS A4 TFRAMEHKE /A B/ME REE HKE B
ANALOG-TO-DIGITAL CONVERTERS (ADCs)
ADC Resolution £ADC 24 Bits
Digital Gain Step 0.375 dB
Digital Gain Range -71.25 +24 dB
INPUT RESISTANCE (Rin)
Single-Ended Line Input FEEITIAVT VT - E—F 9 kQ
BEEIA9T7v T E—F 18 kQ
Differential Line Input FEEIIAVTVT - E—F 36 kQ
BEVIAOT7v T E—F 36 kQ
Programmable Gain Amplifier (PGA) Single- PGA/NARin, #E., 0dBY 1 ¥ 20.6 kQ
Ended Inputs
PGA/NARin, BH., 24dB7 1 v 2.4 kQ
PGAH—Rm. #isk. 0dB% 1 > 10.3 kQ
PGAH—Ri, ¥i5R. 24dB7 A v 1.2 kQ
PGA Differential Inputs PGA/N{ RN, B%. 0dB 1 > 41.2 kQ
PGA/NARin, BE. 24dB7 1 v 4.8 kQ
PGAO—Rm, ¥:3E. 0dBS A v 20.6 kQ
PGAH—Ri, ¥i5R. 24dB7 A v 2.4 kQ
SINGLE-ENDED LINE INPUT PGAX_EN = 03 & U'PGAX_SLEW DIS =1
Full-Scale Input Voltage 0dBFS 0.49 V rms
0dBFS 1.39 V p-p
Dynamic Range? 20Hz~20kHz, -60dBD A A
With A-Weighted Filter (RMS) AL EEE 102 dB
BEMRE 102 dB
#iE 101 dB
BEIIA9T7vT 95 dB
With Flat 20 Hz to 20 kHz Filter SRLTERE 98 dB
BEERE 98 dB
#iE 97 dB
BEIIA9T7vT 94 dB
Signal-to-Noise Ratio (SNR)*
With A-Weighted Filter (RMS) B EaE 102 dB
BEERE 102 dB
HHE 101 dB
BEROIA9T7 v 95 dB
With Flat 20 Hz to 20 kHz Filter sR1bTERE 98 dB
BEMERE 98 dB
#iE 97 dB
BRI A9T7v T 94 dB
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® 1.

RS A—4! TRLEHE/aAVE B/ME RRE HKE B
Interchannel Gain Mismatch 40 mdB
Total Harmonic Distortion + Noise (THD + N) 20Hz~20kHz, -1dB7 LR —ILH A

imibttae -81 dBFS

BE R -81 dBFS

B -81 dBFS

BEEVIAOTYT -81 dBFS
Offset Error +0.3 mvV
Gain Error 0.2 dB
Interchannel Isolation CMa YT ¥ =1uF 100 dB
Power Supply Rejection Ratio (PSRR) CMa YT UH¥ =1pF

100mV p-p (1kHzEF) 60 dB

100mV p-p (10kHzE¥) 40 dB

DIFFERENTIAL LINE INPUT PGAx_EN =0, PGAx_SLEW_DIS=1
Full-Scale Input Voltage 0dBFS 0.98 V rms

0dBFS 2.78 V p-p
Dynamic Range! 20Hz~20kHz. -60dBMD A A
With A-Weighted Filter (RMS) R tEaE 106 dB
BEEEE 106 dB
#iE 106 dB
BEEIzA9T7vT 100 dB
With Flat 20 Hz to 20 kHz Filter imibittae 103 dB
BEEEE 103 dB
#i%E 103 dB
BERIIAITYT 99 dB
Signal-to-Noise Ratio (SNR)3?
With A-Weighted Filter (RMS) AL EEE 106 dB
BHEERE 106 dB
#iE 106 dB
BERIIAITYT 100 dB
With Flat 20 Hz to 20 kHz Filter s1btEaE 103 dB
BHEERE 103 dB
BiE 103 dB
BEEIzA9T7vT 99 dB
Interchannel Gain Mismatch 40 mdB
Total Harmonic Distortion + Noise (THD + N) 20Hz~20kHz, -1dB7 LR —ILH A
(A -96 dBFS
BEMERE -96 dBFS
BiE -96 dBFS
BEIA9T7vT -94 dBFS
Offset Error +0.2 mV
Gain Error +0.2 dB
Interchannel Isolation CMa YT o4 =1pF 100 dB
Power Supply Rejection Ratio (PSRR) CMa YT 4% =1pF
100mV p-p (1kHzE) 70 dB
100mV p-p (10kHzB%) 65 dB
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=1
RS A4 TRLEHE/aAVE B/ME RRE HKE B
SINGLE-ENDED PGA INPUT PGAx_EN =1
Full-Scale Input Voltage 0dBFS 0.49 V rms
0dBFS 1.39 V p-p
Dynamic Range? 20Hz~20kHz. -60dBMD A1
With A-Weighted Filter (RMS) Ba{EtERE 101 dB
BE R 100 dB
HE 100 dB
BEEIA9TvT 94 dB
With Flat 20 Hz to 20 kHz Filter i1t tEaE 97 dB
BE R 96 dB
#iE 96 dB
BEEVIAOTYT 94 dB
Signal-to-Noise Ratio®
With A-Weighted Filter (RMS) AL TEEE 101 dB
BEMRE 100 dB
#iE 100 dB
BEEVIAOTYT 94 dB
With Flat 20 Hz to 20 kHz Filter (A 97 dB
BEMRE 96 dB
HE 96 dB
BEEIzA9T7vT 94 dB
Total Harmonic Distortion + Noise 20Hz~20kHz, -1dBFS
(A -81 dBFS
BHEMRE -81 dBFS
BiE -81 dBFS
BEEIA9T7vT -81 dBFS
PGA Gain Range 0 24 dB
PGA Gain Variation
With 0 dB Setting A RE 0.05 dB
With 24 dB Setting A RE 0.15 dB
Interchannel Gain Mismatch 50 mdB
Offset Error 0.3 mV
Gain Error +0.2 dB
Interchannel Isolation CMa YT ¥ =1uF 83 dB
Power Supply Rejection Ratio (PSRR) CMa YT ¥ =1uF
100mV p-p (1kHzE¥) 60 dB
100mV p-p (10kHzE) 50 dB
DIFFERENTIAL PGA INPUT PGAx_EN =1
Full-Scale Input Voltage 0dBFS 0.98 V rms
0dBFS 2.78 V p-p
Dynamic Range! 20Hz~20kHz, -60dBMD A A
With A-Weighted Filter (RMS) SRETERE 104 dB
BE R 103 dB
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=1
RS A4 TRAIEE /XA B/ME REE HKE B
#iE 103 dB
BEOIA 9Ty 97 dB
With Flat 20 Hz to 20 kHz Filter SR1LTERE 102 dB
BEMEEE 101 dB
HHE 101 dB
BEOIA9T7v T 96 dB
Signal-to-Noise Ratio®
With A-Weighted Filter (RMS) AL TERE 104 dB
BEMERE 103 dB
HE 103 dB
BEIIA9T7vT 97 d
With Flat 20 Hz to 20 kHz Filter RRLTEAE 102 dB
BEMRE 101 dB
#iE 101 dB
BRI A9T7 v 96 dB
Total Harmonic Distortion + Noise 20Hz~20kHz, -1dBFS
RRLTEAE -95 dBFS
BEEEE -95 dBFS
#iE -95 dBFS
BRI A 97y -93 dBFS
PGA Gain Range 0 24 dB
PGA Gain Variation
With 0 dB Setting A RE 0.05 dB
With 24 dB Setting A RE 0.15 dB
Interchannel Gain Mismatch 0.04 mdB
Offset Error +0.2 mV
Gain Error +0.2 dB
Interchannel Isolation CMa YT ¥ =1pF 100 dB
Power Supply Rejection Ratio (PSRR) CMa YT ¥ =1uF
100mV p-p (1kHzE¥) 70 dB
100mV p-p (10kHzE¥) 65 dB
DIGITAL-TO-ANALOG CONVERTERS (DACs)
Internal Converter Resolution £D/AT >/3—4 (DAC) 24 Bits
Digital Gain
Step 0.375 dB
Range -71.25 +24 dB
Ramp Rate 45 dB/ms
DAC DIFFERENTIAL OUTPUT EEEMF
Full-Scale Output Voltage DACIZxt LOdBFS 1.0V vrms
Dynamic Range? 20Hz~20kHz, -60dBMD A A
With A-Weighted Filter (RMS) AL TERE 110 dB
BEERE 105 dB
With Flat 20 Hz to 20 kHz Filter MR1btERE 107 dB
BEERE 102 dB
analog.com.jp Rev.A|7/26
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AR :

® 1.
RS A—4! TRLEHE/aAVE B/ME RRE HKE B
Signal-to-Noise Ratio® 20Hz~20kHz
With A-Weighted Filter (RMS) AL TERE 110 dB
BHE R 105 dB
With Flat 20 Hz to 20 kHz Filter sR1btERE 107 dB
BE R 102 dB
Total Harmonic Distortion + Noise Level ANy RIr2 - E—F
32 Q Load -15dBFSA A, HAEAN (Pour) =1mW. & -96 dBv
148
-15dBFSAA. Pour = ImW. BH AL -85 dBv
-1dBFSA 7. s#1btERE -89 dBv
-1dBFSAJ. BEHMERE -80 dBv
24 Q Load -2dBFSA 71, s&biEsE -89 dBv
—-2dBFSA 1. BEMEE 80 dBv
16 Q Load -3dBFSA A, s&fbitaE -89 dBv
-3dBFSA A1, EEMHRE -80 dBv
32 Q Load EEBEE— . Pour = 10mW, Z&R{LERE 30 mw
Gain Error +2.5 %
DC Offset 0.1 mVv
Power Supply Rejection Ratio CMa YT ¥ =1uF
HPVDD 100mV p-p (1kHzE%) 80 dB
100mV p-p (10kHzE¥F) 80 dB
HPVDD_L (Low Dropout Regulator (LDO) 100mV p-p (1kHzR¥) 85 dB
Bypass)
100mV p-p (10kHzE¥F) 85 dB
AVDD Undervoltage Trip Point 1.5 \%
CM REFERENCE CME>
Output 0.85 \%
Source Impedance 5 kQ
PHASE LOCKED LOOP (PLL)
Input Frequency AHRTYRT—LiE 0.03 36 MHz
Output Frequency 24.576 MHz
Fractional Limits 7393t EF—F. 73923 FLES (5 | 01 0.9
F N) /78 (M) )
Integer Limits 259 aFT—R, A U0TFOv—8n 2 3072
Lock Time 48kHz A 7 6.5 ms
12.288MHz A 73 0.46 0.55 ms
INTERNAL RC OSCILLATOR
Output Frequency NT—F 2tk 21 30 MHz
DVDD REGULATOR
Line Regulation 1 mV/V
Load Regulation 0.5 mV/mA

1 LYRFOFEMIZ OV TIX, ADAULSS0/NN— KT =7 + U7 7 LA

R ma T EZRLTIES N,

2 FAF v - LUVE, —60dBFSOIE B RFHET DHE OXMEHITD ) A XB L OFEREE ORI E 7V A — VB LUV L DT, BLET LT,

3 SINLIE, BEBTFELARVEEOREHIRTOLE ) A XBEHORME TN A — VB L UL L DT, BALIET UL TY,
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AR :

T ORIV AH DD
BRIZHRED R WR Y . -40°C < Ta < +85°C, 10VDD = 1.8V~3.3V,
2.
NRTA—4 e TAREHE/OAVE =/ME REE =KE Eify
INPUT VOLTAGE
High Vi 0.7 x IOVDD Vv
Low Vi 0.3xI0VDD | V
INPUT LEAKAGE
High Vin IOVDD = 1.8V, V=11V 10 \%
Low Vi ViL = 0.45V 10 \%

OUTPUT VOLTAGE HIGH Von

Drive Strength
Low HANCER (on) =1mA 0.7 xIOVDD  0.83 x IOVDD \%

High lon = 3mA 0.7 xIOVDD  0.83 x 10VDD \%

OUTPUT VOLTAGE LOW Vou
Drive Strength

Low HAR—ER (o) =1mA 0.1 x IOVDD 0.3xI0VDD |V
High lo. = 3mA 0.1 x IOVDD 0.3x10VDD | V
INPUT CAPACITANCE 5 pF
ERLH

BIFEE : B EDRWIRY . AVDD = HPVDD = I0VDD = 1.8V, Y # /LA (10) T A 2 Z25pF D AT 2 4E 1,
= 3.

Parameter Min Typ Max Unit
SUPPLIES
AVDD Voltage 1.7 18 1.98 vV
HPVDD Voltage 1.7 18 1.98 Vv
10VDD Voltage 1.62 363 Vv
HPVDD_L Voltage 117 HPVDD vV

IRD—FYER
TEIRFEIL : AVDD = HPVDD = IOVDD = 1.8V, HPVDD_L =12V, PLL% T AT —"T )LD/ A /X R,

% 4.
AVDD Current DVDD Current |OVDD Current
Parameter Min Typ Max Min Typ Max Min Typ Max Unit
PD PIN LOW (HARDWARE POWER-DOWN) 44 21 0.7 A
POWER_EN=0
No Keep Alives 75 187 23 A
KEEP_MEM =1 75 187 23 A

analog.com.jp Rev.A|9/26
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REHGTHEE

Wik~ v > 7 =24576MHz, PLLF 4+ A= —7 L AVDD = HPVDD = I0VDD = 1.8V, HPVDD_L =12V (JMFHt#R) . 4 0gA.
ADCOF L (NADCLIZ192kHz D 28 E — K CTEIYE, ADC21%192kHz CEIfE, FastDSP™EZ192kHz CEIfE 278y MEED AL 7Ty R+ 7 4
JLA) . DACIZ192kHz CEIE, DAC_LPM =0, 15D U 7L « IR— F AN EZ AL —TIZRE L, 32QD~y R 7 F A&,
DVDDEIZHPVDD_LE > TlliE., DACHPAMP (~vy K7 4> « 72 7) [ Ll@EBET— FCTEE, #IEER (EEFD)

x5 HRRABHERTORRER

Interpolator/
ASRCI/ ASRCO FastDSP Decimator DVDD Current ~ AVDD Current  |OVDD Current
ADC Channels  DAC Channels  Channels Instructions Channels Equalizer (mA) (mA) (mA)
2 1 0/0 32 0 0 1.051 2.326 0.024
3 1 113 40 0 1 2221 2733 0.154
1 1 n 0 0 1 1.052 1.818 0.090
2 1 110 32 0 1 1643 2.327 0.024
0 1 110 0 0 1 0.846 0.995 0.024

BB NT— R TCORENRT 7747« JA X Fx v 7 (ANC) RE, AKX 70y =24576MHz (PLLZ /SA /S A )
©F 4 Ax—7L) , AVDD =HPVDD = I0VDD = 1.8V, HPVDD_L =12V (JEBHLRR) . 22DADCIIPGAZ AV, BT — NIT%
&, DACIHEBEET— K (HPVDD_ L/ Hitfh) TZE@h~> R 7 4 VEMERICHE, DACH O ARIE32Q, 1ImWH /) TDAC_LPM =0,
FastDSPIZ32fE D fnsr Q78w MEED AL Z T v R« 7 4 V4) %192kHz CF1T, DVDDEFRIZHPVDD_LE > CHIE SN E T,

% 6.

Typical Current (mA)

Operating Voltage Power Management Setting AVDD DVDD IovDD Total Power Consumption (mW)
AVDD=10VvDD=1.8V | ADC power saving mode, DAC normal mode 1.513 5.961 0.024 9.92
HPVDD_L=1.2V ADC power saving mode, DAC enhanced mode | 1.966 6.007 0.024 10.79

FOAIIL - T4ILA

®7.
IRFA—4 TAREH XV BME HKRE BX{E HfL
ADC INPUT TO DAC OUTPUT PATH

Pass-Band Ripple DC~20kHz, > 7Y VI RKH (fs) = +0.02 dB
192kHz (ADC_FCOMP =1, DAC_FCOMP =1)

Group Delay1 fs = 192kHz 12.9 us
fs = 384kHz 7.5 us
fs = 768kHz 5 us

SAMPLE RATE CONVERTER

Pass Band FSYNC < 63kHz 0475 xfs | kHz
63kHz < FSYNC < 112kHz 0.4286 x fs | kHz
FSYNC > 112kHz 0.2383 x fs kHz

Audio Band Ripple 20Hz~20kHz -0.1 +0.1 dB

Input and Output Sample Frequency Range 7 224 kHz

Dynamic Range ASRCx_LPM =0 130 dB
ASRCx_LPM =1 130 dB
ASRCx_LPM_l1=1 130 dB

THD + N 20Hz~20kHz, ANREREDHKERIELIKHZ,
R KE(X20kHz
ASCRx_LPM =0 -130 -120 dBFS
ASCRx_LPM =1 -120 -110 dBFS
ASCRx_LPM_I1=1 -115 -90

Start-Up Time to Lock 25 ms

1 Buad & L CFastDSPCTHIE L 7= BEERIE,
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TORIL - AL ST

—40°C < Ta < +85°C. IOVDD =1.8V~3.3V, SCL/SCLK7: EDEIEFEY LT, 1 ODMEEED LML YT BB AITIL. FD1oDOiRE (i -

SCLK) TEHLTWET, B4t

RS TFURIL -4V

O Y X MZoWnWTiE, VUilER X

ONEEREDOTH DO 7 v a v ESBLTL 7V,

Parameter Min Typ Max Unit  Description
MASTER CLOCK CLKIN period
typr 0.037 333 s 30 kHz to 27 MHz input clock using PLL in integer mode
type 0.037 1.0 s 1 MHz to 27 MHz input clock using PLL in fractional mode
SERIAL PORT See Figure 2 and Figure 3
taL 18 ns BCLK low pulse width (master and slave modes)
tan 18 ns BCLK high pulse width (master and slave modes)
facik 0.512 24576 MHz | BCLK frequency
fig 3 ns FSYNC setup, time to BCLK rising (slave mode)
tin 5 ns FSYNC hold, time from BCLK rising (slave mode)
fayne 8 768 kHz FSYNC frequency
tss 3 ns SDATAI setup, time to BCLK rising (master and slave modes)
fsy 10 ns SDATAI hold, time from BCLK rising (master and slave modes)
trs 6 ns BCLK falling fo FSYNC timing skew (master mode)
tson 0 16 ns SDATAQ delay, time from BCLK falling (master and slave modes), IOVDD
at 1.62 V minimum
0 32 ns SDATAQ delay, time from BCLK falling (master and slave modes), IOVDD
at 1.1V minimum
tsoton 0 16 ns BCLK falling to SDATAQ driven in tristate mode
tsorx 0 16 ns BCLK falling to SDATAQ tristated in fristate mode
SERIAL PERIPHERAL INTEFACE (SPI) See Figure 4
PORT
fscLk 24 MHz | SCLK frequency
teepL 15 ns SCLK pulse width low
teepn 15 ns SCLK pulse width high
fors 4 ns SS setup, time to SCLK rising
toin 18 ns SS hold, time from SCLK rising
toupy 10 ns 58S pulse width high
teos 8 ns MOSI setup, time to SCLK rising
teon 6 ns MOSI hold, time from SCLK rising
tcon 17 ns MISO delay, time from SCLK falling
teots 24 ns MISO high-Z, time from SS rising
12C PORT See Figure 5
facL 1 MHz | SCL frequency
tscLy 0.26 us SCL high
tscuL 0.5 s SCL low
fscs 0.26 s SCL rise setup time (to SDA falling), relevant for repeated start condition
tscr 120 ns SCL and SDA rise time, load capacitance (Cgap) = 400 pF
tscH 0.26 s SCL fall hold time (from SDA falling), relevant for start condition
tos 50 ns SDA setup time (to SCL rising)
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RS TFURIL -4V

Parameter Min Typ Max Unit  Description

fscr 120 ns SCL and SDA fall time, Cpoap = 400 pF

tarr 0.5 s SCL rise setup time (to SDA rising), relevant for stop condition
UART 1.152 Mbps | Baud rate
PDPIN

tapw 20 ns PD low pulse width

TFOAII B4 VTH

—=] ten [

BCLK _/

\

!‘{ \ ){ \ JL

—h-l tgL |--1—

| ts |-

[{4

)1

{1

FSYNC X iy 3
[ [{4
—-| tss |-
SDATA
LEFT JUSTIFIED / B x _ X
MODE Mli MSB -1
—b-| tsu |-1—
—I-| tSS [—
SDATA
25 MODE f MSE N
—>-| tsn |--—
| tss |- | tss |
SDATA —t‘“
RIGHT JUSTIFIED / MSB X - LSB
MODE 2 1 ? +| .
8-BIT CLOCKS
(24-BIT DATA)
-

analog.com.jp

12-BIT CLOCKS
(20-BIT DATA)
-
14-BIT CLOCKS
(18-BIT DATA)

16-BIT CLOCKS
(16-BIT DATA)

2.V TILAAR—EDEAA I UTE

Rev.A|12/26


https://www.analog.com/jp/products/adau1850.html
https://www.analog.com/jp/index.html

ADAU1850

| by |
| tey |- | —| |-—trg
‘ \ / _/ \
BCLK
_/ \ \ 31 \ 31
o L4}
= tg |
_." th a1 )1
[{4 [4
FSYNC ,
u‘ ‘,‘,
t
SDATA —= t5op |=—
LEFT JUSTIFIED / MSB X mse-1 X
MODE
tsop —= |-1—
SDATA
125 MODE MSB
tsoro—m| | tsork—~ |-
SDATA HIGH-Z HIGH-Z
WITH TRISTATE MSB X LSB )—
tsop —= -
SDATA — 2
RIGHT JUSTIFIED ) MSB X X s\
MODE 2 o
-
8-BIT CLOCKS
(24-BIT DATA)
-
12-BIT CLOCKS
(20-BIT DATA)
-
14-BIT CLOCKS
{18-BIT DATA)
16-BIT CLOCKS
(16-BIT DATA) g
K3 JUTILEAR— DIV
N N toLn —m= |—
- -t —- - toLpn
cCPL
§5 X\ tecen —b‘ ‘-17 ‘ y
SCLK
MOSI x
—- - tcots
e =X XX X X XX X
- tcop

analog.com.jp

4. SPIR— kDA A I VIK

] - tscn tos —| | — - tSCH
SDA / X
|
| tscr tscin

SCL

=~ tscu

—

[

tscs | =

5 PCR—+DE2A VTR
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ADAU1850

R RKER

=9 -
ESDIZES Y 5 &
Parameter Rating ESD (HEKE) ORELZTPTVVTFNASRTYT,
Supply A BELIT N\ ABLVEBERIE, REEN D L0 CHE
ENBEAHYFET, ARRFI LB ORFEMTHS
Power (A/DD, HFVDD, HPVDD_L) 03V1o+198V \ ESD REEBENE L TIEVETA. TS AATTHRILE
IovbD ~03Vio+363V AlaN —OHEMEIZE b SNIBAEIREEE L BARMEN DY F
Input Fo LiASo>T, MESLOBEETEHLYT 570, ESD
Current (Except Supply Pins) 20 mA T BB FHEBEHE LI LERBOLES,
Analog Voltage (Signal Pins) -03VtoAVDD+0.3V

Digital Voltage (Signal Pins) -0.3t010VDD +0.3V

Temperature
Operating Range (Case) -40°C to +85°C
Storage Range -65°Cto+150°C

RO REREZBZ DA NV AZMA DL, T3 AIZE
DB BEE 5252 RHV ET, THIEA NLVATEKROLE
EDZLOTHY, ABOENEE 7 v a ZFEHT 2 HEEL
BT ARERHICIET 52 L 2RRT B HOTIEH Y £
Ao T A AE RO 0 MR R ERIRREIZELS &, T
A ADEIEMEICEBE 5 XD EBHV T,

g

EWERRIZ, 7V v MR (PCB) DF%kEF & EiEBRBEIC I HERE
HLTWET, PCBOEGKFHIIL, MLOETEEEZL Y LERH Y
7

OmlE. 13257 ¢ — b OFEHARZRN CHIE Sz BRI FTo
Ty aryEHEOBOBIEIITT, ik, Yy
e —ZADMOBIEGTTT,

% 10. BJER
Package Type 0 0! Unit
CB-28-5 94 1.1 ‘CIw

1 BEHOY I 2 L—3a UL, 2oD%—< L« B &l 2 7-JEDEC 2S2P
P—=)b e T AL« R—RIZHESOTWET, 0aB L0 clE, BRI
WHEITIC & 5 A4BPCBIZBE 4 5 IESD51-9Ic it » TIRES N ET,

#EKRE (ESD) E#

LAFOESDIE#IL, ESDIZHBUERT R4 A& 5 7= DITRL
72O TTH, RGUIESDRFEXILNZFIZR O E T,
ANSI/ESDA/JEDEC JS-001E#L> AK€ T /v (HBM) |

ANSI/ESDA/JEDEC JS-002#HLD BB R FALHET SA A « EF )L
(FICDM) L H#&ET A 2ET /L (CDM)

ADAU1850MESDE
% 11. ADAU1850, 287K—JLWLCSP

ESD Model Withstand Threshold (V) Class Level
HBM 1000 1C
CDM 500 C2a

analog.com.jp
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EVEESIUE U HBEEDERA

£ 12. E#EEDEHEA

BALL A1
CORNER

1

ADAU1850

2 3 4 5 [ 7

HPVDD_L SCLISCLK DVDD_REG  DGND
weoutp  SPA/ ADDRIl “D%W SDATAI  FSYNC | BCLK
HPOUTN  IRQ PD AINP1 | AINPO

HPGND/ HPVDD cm AlINZ AINN1 AINNO AGND

IOVDD | CLKOUT/IRQ CLKIN

MISOITX  MOSIRX

SDATAO AVDD

TOP VIEW
(BALL SIDE DOWN)
Mot to Scale g

6. EVERE (EEE)

EVBS B a4 Tt AR

Al HPVDD_L D_IO ANYRI+2 - TUTER, 1L2VZ7FRIER, COEVIE. 100FOIYTUHEFERLT
HPGNDA S ThHY FYHLET, COEVIZIN=BPCB/AE—Vik, Ay K7+ U HDERE)
ITBRELBEROKRESICHLT, BLTI2BERDHYET,

A2 SCL/SCLK PWR PCoayy (SCL) o, T/ ADPCHIFE— FDIFE., COEVIEEIZA—TaL Y9 2ANT
To COEVITERT BS54 VIZIF2.0kQD FILT v FIEHNBETT,
SPIYBw%Y (SCLK) , COEVILEHEMICEIMESE DL H. SPIMNS VY I a3 UMTY —
b ATF3%2L3TEET,

A3 DVDD_REG PWR REDVDDLFa L—2DEREN, IWUFOA LT UHEQLWFDI VT oY EFERLT. ZOE
VEDGNDW L THY TY VI LET,

Ad DGND PWR TR TS5V K, AGNDEYEDGNDE VK, FEOTHBI SV R - TL—UITEET
EEXD

A5 I0VDD PWR TOANANEVBLUBAECDER, T2 IWEAEVICIZIOVDDA BB LET. COE
BIZKYTOHILAREVICHIMTESRRAANEENRFYET, COEUALEIEHEAD
BRIE. TOAILHNOEFIKET 576, EEFLFET, IOVDDIE, 0.1pyFLlEDa VT UH %
FRALTDGNDA S THY FY VT LET,

A6 CLKOUT/IRQ D_OuUT 0Oy HA (CLKOUT) , CLKOUTIZC DEMEEE L DT 74 )L MEETY,
BAAERHE A (RQ) o

A7 CLKIN D_IN y8avY AN,

B1 HPOUTP A_OUT EREEAY K7+ UH A,

B2 SDA/MISO/TX D_IO PCF—4 (SDA) , CHOEVERARMDA—TaL 8T, COEVITERT IS4 VI
2.0kQD TILT v THEANBETT,
SPIT—4HA (MISO) . COSPIT—42HAIE, LPREIEBELUAEY - Ar— 3% 1) —
Ry o3 2EHICAVET, SPIERE LAET Y T4 THIBEE. MISOIE3RT—RERY FT,
UARTR— bk - T—A&EHA (TX) ©

B3 ADDR1/MOSI/RX D_IN I2C7 KL X1 (ADDR1) ,
SPIF—% AAH (MOSI) .
UARTAHR—k - T—A2ZEE/AHN (RX) ,

B4 ADDRO/SS D_IN I2C7 KL X0 (ADDRO) ,
SPIS yF{EE (SS) , COEVIE, SPIFS VYL 3 v OBBEIcO—IZ, FSUHsIay
DIRTEISNAIZHEYFET, SPIFS UYL 3 VD ORBBICEESNSET FLREGH L/ EAH
Ev MIGELT, ESPINS UYL 3 VDT ETHOSCLKY A J IVENERZZIGEERHY T,

B5 SDATAI D_IN YT - F—T4F - R—+bADT—4%,

B6 FSYNC D_IN YT A —FT a4 - KR—bDIL—LRAY EEI/OYY,

B7 BCLK D_IN YT F =T 44 - R—+rDEYF-9DOvY,

c1 HPOUTN A_OUT REE~NY KO+ UH A,

c2 IRQ D_OuUT EAAERE A,

c3 PD D_IN FOT47 -A—ONRT—E00, §RTOT7FATELUVTORILRBHINT—F I LET,
COEVIZIERBIZTINE I BRAH Y ET, TDH. BEANEREVICHMEIN D L EIZA
HEEATO—F 4 VIRETHSD &, ADAULSS0IF/NT—F Y - E— REMEFLET,

ca AINP1 A_IN ADC13EREEA H,
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EVEESIUE U HBEEDERA

= 12. EV e

EVBS B8 B4 Tt BER

C5 AINPO A_IN ADCOIERERA S,

c6 SDATAO D_OuUT YT - F—TaF - R—+rODEHT—45,

c7 AVDD PWR 1.8VF7FRYJER, COEVIE, 10uFDa T UHEFERALTAGNDALTAY FY VT LET,

D1 HPGND PWR ANYRIF - TFTUOTDTSHUER,

D2 HPVDD PWR ANy RIF+> - FUTER. L8VFTFAVER, COEVIE 100FDIVTUHEFERALT
HPGNDA S THY FYUH LET, COEUIZN=BPCB/AE—Vid, ANy K7+ U ADERS)
IZBHRELEROKRESICHLT, BLTIBERHYFET,

D3 CM A_OUT 0.85V (A¥(ME) ICEEESNF-aEVE—FR - T7L2R, ADCEDACORBIDY RR F—0 %
EBT 5012, COEVETSHY ROMIZIWFDTAY FY V5 - AV T UoHEEETIHRE
PHYET, aVTUOYOMBEEETEHYEFEA, COEVERVTHRTFAJTREBEE/N
ATRTBIENTEET, 1L, CNELDEBACMA L ERESIFHSBVMEGSICRY FT

B ZIEART7 > TDEREAA)

D4 AIN2 A_IN ADC2M AN, ADC2IEY Vo F LTy KAADADCTY,

D5 AINN1 A_IN ADC1RERA 1,

D6 AINNO A_IN ADCORERA 71,

D7 AGND PWR F7FAaYg - 4559 K, AGNDEYEDGNDE VIE, FEHOTHBIS VR - TL—VIcEREE
wTeEET,

1 D_IOIEF UL AMA,

analog.com.jp

PWRIZER, A_OUTIZT 7 Z i/, D_INIZF Y Z /L AK, D_OUTIZF VXA, ALINIZT a7 AH%zE%RLET, D_IOIET V4
JVAHIA PWRIZEIR, A OUTIEXT /i, D_INIET P Z VAN, ALINIET S a7 AhEEKLE T,
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ADAU1850

RE|MZIERERFE

0.6 0
0.4 -9
0.2 -18
0 =27
=T T ™ -36
oy ™~ *
& B b —54
z 06 _63
- o g1
= = oo\
¥ 14 o -9 v
e 5 man
o —18 126 "
® 20 135
—2.2| —— ADCx_HPF_EN = OFF, ADCxx_FCOMP = OFF - _144
—24| —— ADCx_HPF_EN = 1Hz CUTOFF, ADCxx_FCOMP = ON ]| 153
=2.6| —— ADCx_HPF_EN = 4Hz CUTOFF, ADCxx_FCOMP = ON | -162| —— pGA 0dB
g [, ADCX HPF_EN = o CUTOFF, ADCXX_FEOMP = ON ~irt|— Poazum
“20 100 1k 10k 20k 20 100 1k 10k 20k
FREQUENCY (Hz) 5] FREQUENCY (Hz) g
7. BEHISE. fs=48kHz, -20dBVA A1, {E5#E = AINx~ B10. FFT. #&{ES. fs = 48kHz. 1EF#EH = AINx~SDATAO,
SDATAO., PGA% L. ADCOH &K UADCLIZEEIE— K. PGA = 0dBE &K 1#24dB (PGAXx_GAIN) .
ADC2[Z> VT NIV R - E—F ADC2[Z> I NT VR - E—F
30 10
28 0
26 -10
2 20
20 =30
— 18 —40
g 16 & 50
2 14 P9 N I S N I
012 E —:g
w4 = a0
4 8 u
%] 6 ﬂ -390
z 4 -100
g -110 .
-120
-2 -130 A
—4| —— PGAXx_GAIN = 0dB —140 u
=6| —— PGAxX_GAIN = 10dB 150
8| Poax caiN = 2448 i AN R A
20 100 1Kk 10k 20k 20 100 1k 10k 20k
FREQUENCY (Hz) 2 FREQUENCY (Hz) g
B8. FRHIEE . fs = 48kHz. {EHH#ZE = AINx~SDATAO. PGA K11. FFT. -7dBVA A1, -1dBFSH A, fs=48kHz, {SE#EHK =
D7 A UERFENE (0dB. 10dB. 24dB) #H#ELFTHHA AINX~SDATAO. PGA% L. ADCOS &K UADCLIFZEBIE— K
0 10
-9 0
-18 -10
27
36 -20
—45 =30
54 —40
. 63 — -50
E 72 E —60
g 8 £ =
B e s 1 I By i,
[T 7] w
@ —108 & -90
= M7 A = —100 "
- A Mo
126 s =110 vy
—135 'Jv"' -120
j;‘; -130
—162| —— PpGA 0dB ::;g
~171|—— PGA24d8 160 | [ T ]
—180
20 100 1k 10k 20k 20 100 1k 10k 20k
FREQUENCY (Hz) 2 FREQUENCY (Hz) =
X9. FFT, #&{ES. fs=48kHz, {E5#RH& = AINx~SDATAO, K12. FFT. -7dBVAH. -1dBFSH . fs = 48kHz. {(EE4358 =
PGA = 0dB$ & U24dB (PGAX_GAIN) . ADCO0$ & UADCLIE AINX~SDATAO. PGA%Z L. ADC2lZS VS ILT VR - E—F

EEBE—F
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KRBT IERRTFIE

10 — . ‘ 0 ———
o |~ NOPGA 5| —— ADCO
—— PGAX_GAIN 0dB _10| =™ ADC1
—10 | —— PGAx_GAIN 12dB _15| —— ADC2
_20 | = PGAX_GAIN 24dB 20
? -25
5. —40 @ =30
E 50 Z 35
w + =40
; 60 g s 4
+ 70 2 _s0 Lo
a 1
T 80 —55 A
0 - pees —
-100 —] _70 L
=110 =75
—120 —80
—55 50 —45 —40 -35 -30 -24 —19 —14 -9 4 1 20 100 1k 10k 20k
AMPLITUDE (dBFS) 2 FREQUENCY (Hz) 2
B13. THD + NO L AL EIRIEDE &R, fs = 48 kHz, S5 = K16. PSRR + N, {E5#2# = AINx~SDATAO. fs=48kHz,
AINx~SDATAO. PGA% L B & UPGAT A VE&E (0dB. AVDDIZ100mV p-p® 1) v FJLA . PGA =0dB. ADCOH LU
12dB. 24dB) . ADCOH & UADCLIFEFE— K ADC1IZZEE— K, ADC2(Z> ¥ ILTY K- E—FK
10 : e 0 — v rr
o |~ PGAX_GAIN 24dB —5| —— ADCO
—— PGAX_GAIN 12dB _10| =™ ADC1
—10 | —— PGAx_GAIN 0dB _15| — ADC2
_ —20 |~ NOPGA _20
£ 30 -25
m —_
2 _a0 m =30
.| z _35
£ s z -
] ;0 .
=z 60 & a5 77,,,,,,77777#,,777#5,,,,7
70 £ _so P
o =
£ —s0 -55 ‘,/
—90 7 —60 - il //
f ’J
-100 -5 L4
-70
=110 =75
120 -80
-55 -50 45 40 -35 -30 -24 -—19 -14 -9 4 1 20 100 1k 10k 20k
AMPLITUDE (dBFS) : FREQUENCY (Hz) S
B14. THD + NO LRJL EIRIBORAEKR. fs = 48 kHz, {EF#ERE = KI17. PSRR + N, {54 = AINx~SDATAO. fs = 48kHz,
AINx~SDATAO. PGA% L B & UPGAS A VEE (0dB. AVDDIZ100mV p-p®d 1) v FILA A, PGA =10dB. ADCOE & U
12dB. 24dB) . ADC2lEL Y F LTV R - E—F ADC1IZZEE— K, ADC2(ZY ¥ LTV K- E—FK
0 ——— 0 ——rrrr
_5 | =™ ADCO _10 |—™— 100mVp-pONHPVYDD L[| | | L rLipE |
_ig| — ADC1 _p0 |~ 100mV p-p ON AVDD
_15| —— ADC2 _30
-20 -40
-25 -50
g -3 _. =60
z 35 ‘ g -n
;: —40 > % —80
© -45 o 90 ]
£ s0 Rl 100 i S
_55 e -110
—60 - -120
65 - ~ -130
70 =1 —140
-75 —150
-8020 100 1k 10k 20k _16020 100 1k 10k 20k
FREQUENCY (Hz) 2 FREQUENCY (Hz) H
E15. PSRR + N, {EB# = AINx~SDATAO. fs=48kHz. X18. PSRR. {EE#XI& = SDATAI~~Y KO+ VA, fs=
AVDDIZ100mV p-p® ) v FILA N, PGA% L. ADCOE & U 48kHz, HPVDD & U'HPVDD_LIZ100mV p-p®D ') v FILA A,
ADCLIZZEBE— K, ADC2lIEL VT ILIT Y K- E—F &% =320

analog.com.jp Rev. A |18/ 26


https://www.analog.com/jp/products/adau1850.html
https://www.analog.com/jp/index.html

ADAU1850

KRBT IERRTFIE

LEVEL (dBV)

X19.

LEVEL (dBV)

20.

LEVEL (dBV)

10

=100
-110
=120
-130
=140 ¥
-150
=160

i

20 100 1k 10k 20k
FREQUENCY (Hz) 2

FFT. $|{E5. fs = 48kHz. {E5#H& = SDATAI~~Y KT
oA AYETFY - E—F, A =16Q

-100
-110
-120
-130
-140 "
-150
-160

20 100 1k 10k 20k
FREQUENCY (Hz) 8

FFT. $|&{E5. fs=48kHz. {E5#H& = SDATAI~~AY KT
+oHh, SAUVHAE—F, &R =10kQ

-100
-110
-120
=130 =< Seae -
—140
-150
-160

20 100 1k 10k 20k
FREQUENCY (Hz) &

X21. FFT. -1dBFS. fs=48kHz. {§5#& = SDATAI~~A Y K

T VHA, A ETrY - E— R, AR =32Q

analog.com.jp

LEVEL (dBV)

B22.

LEVEL (dBV)

X23.

LEVEL (dBV)

10

=10
=20
=30
—40
=50
—60
=70
—-80
-90
=100
-110
-120
-130
-140
=150
-160

20 100 1k 10k 20k
FREQUENCY (Hz) g

FFT. -1dBFS, fs=48kHz. {E5#& = SDATAI~A Y K
T+ HA. Ay R+ E—F, BAfF=24Q

10
0
—10
-20
-30
—40
50
—60
70
-80
-90
-100
-110 [N
-120
-130 [~
140
150
160

20 100 1k 10k 20k
FREQUENCY (Hz) ]

FFT. -1dBFS. fs=48kHz. {E5#H& = SDATAI~~A Y
TAHA. AV RIF+2- E—F, B =16Q
10

=90
=100
=110
=120
-130
-140
-150 |
-160

Ay

20 100 1k 10k 20k
FREQUENCY (Hz) &

K24. FFT, -1dBFS. fs=48kHz, {§5#%& = SDATAI~~A Y K

J+ A, A UEAE—F, &f1=10kQ

Rev.A|19/26


https://www.analog.com/jp/products/adau1850.html
https://www.analog.com/jp/index.html

ADAU1850

KRBT IERRTFIE

10 10
0 0
—10 =10
=20 =20
=30 =30
—40 —40
. =50 . -50
2 —60 @ -60
a —70 2
- P |
o —s0 4 -8
w90 W s
-100 -100
=110 =110
-120 -120 }
-130 -130 =y ~ v
—140 = —140
-150 —150
_1:0 I [ [] _160 (LI
20 100 1k 10k 20k 20 100 1k 10k 20k
FREQUENCY (Hz) & FREQUENCY (Hz) ]
®25. FFT, {55, fs= 768kHz. {5542 = SDATAI~ X28. FFT. -1dBFS. fs=768kHz. {E&{#Z& = SDATAI~A >4
A B —RL—% ~FastDSR~~Avw K7+ VA, —iRL—4 ~FastDSP~~vy K7+ VA, S4 VHAE—F,
Ay RIry - E—F, Bff=16Q A% = 10kQ
10 —40 T T
0 45 - — 16Q
10 —s0 - 240
—20 [ — 320
_30 ::: 10kQ
—40 S 65
s —50 %, —70
g _3: g -7
a [T /
4 80 =
W 90 z -85
—100 a —90
—110 = 95 ]
120 -100
-130 A -105 _—/
Bl
—140 " =110
—150 =115
160 [ [ T 120
20 100 1k 10k 20k —60 -55 -50 45 —-40 55 -30 -25 -20 15 10 -5 0
FREQUENCY (Hz) & AMPLITUDE (dBFS) §
X26. FFT, #E{ES. fs= 768kHz. {5542 = SDATAI~ 29. THD + NL AL & A DIRIEDOE R, fs = 48kHz, EE#FEK =
A4 B3 —RL—4 ~FastDSP~~vw K74+ U HH, SDATAI~~y K2+ UH A (16Q. 24Q. 32Q) Ff=I&
SA4AUHAE—FK. 8% =10kQ SA4UHAE—F (10kQ)
10 1.0
0 0.9
—10 3.8
20 -7
30 os
—40 m 0.4
50 2 o3
B —60 o 02
z o 0.1
5 70 e R
o _go w B
B a0 £ 02 A
-100 —-0.3
10 [T -
-120 :g:
-130 AR A o i
"/ L] 0.7
-140 T N N N N O
o ] 09
=160 =1.0
20 100 1k 10k 20k 20 100 1k 10k 20k
FREQUENCY (Hz) 5 FREQUENCY (Hz) 8
®27. FFT. -1dBFS, fs=768kHz. {E5Z# = SDATAI~ E30. % LA & BIRBOBER., fs = 48kHz, EBRK =
A4 B3 —RL—4 ~FastDSR~~vy K7+ VA, SDATAI~A~Y K2+ UHA (16Q) F£f=1E
Ay RIry - E—F, B =16Q 4 HAE—F (10kQ)
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1.0 0
0.9 12
0.8 —24
0.7 -36
0.6 —48
0.5 —60
& 04 -T2
T 03 __ -84
o 02 o g
o 01 @ 108
=4 9 = 120
g 041 @ —132
g 02 o 44
S 03 = 156
x 04 —168 [y o
05 —180
06 —192
0.7 —204
0.8 216
-0.9 —228
-1.0 —240
20 100 1k 10k 20k 20 100 1k 10k 20k
FREQUENCY(Hz) ] FREQUENCY (Hz) g
B31. MR LRI & BAIRBOBER. fs = 768kHz, E5#EEK = B34. FFT. #&ES. €K% &L Tfs = 48kHz (FastDSP =
SDATAI~A B2 —RL—4% ~FastDSP~~w KT+ U H A 768kHzIEBR <) | {EHH#EEE = SDATAI~A 35 A H~
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