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ADS52J90 10-Bit, 12-Bit, 14-Bit, Multichannel, Low-Power, High-Speed ADC with
LVDS, JESD Outputs

1 Features

(1) Not detailed in this document. For details and information,

16-Channel ADC Configurable to Convert
8, 16, or 32 Inputs

10-, 12-, and 14-Bit Resolution Modes
Maximum ADC Conversion Rate:

— 100 MSPS in 10-Bit Mode

— 80 MSPS in 12-Bit Mode

— 65 MSPS in 14-Bit Mode

16 ADCs Configurable to Convert:

— 8 Inputs with a Sampling Rate of a
2X ADC Conversion Rate

— 16 Inputs with a Sampling Rate of a
1X ADC Conversion Rate

— 32 Inputs with a Sampling Rate of a
0.5X ADC Conversion Rate

LVDS Outputs with 16X, 14X, 12X, and 10X
Serialization

5-Gbps JESD Interface:

— Supported in 16-Input and 32-Input Modes
— JESD204B Subclass 0, 1, and 2

— 2,4, or 8 Channels per JESD Lane
Optional Digital 1-Q Demodulator @

Supplies: 1.2V, 1.8V

2-Vpp Differential Input, 0.8-V Common-Mode
Differential or Single-Ended Input Clock
Signal-to-Noise Ratio (SNR):

— 61 dBFS in 10-Bit Mode

— 70 dBFS in 12-Bit Mode

— 73.5 dBFS in 14-Bit Mode

Power at 100 MSPS: 41 mW/Channel
Package: NFBGA-198 (9 mm x 15 mm)
Pb-Free (RoHS Compliant) and Green

Applications

Ultrasound Imaging

Portable Instrumentation

SONAR and RADAR

High-Speed Multichannel Data Acquisition

contact factory.

3 Description

The ADS52J90 is a low-power, high-performance, 16-
channel, analog-to-digital converter (ADC). The
conversion rate of each ADC goes up to a maximum
of 100 MSPS in 10-bit mode. The maximum
conversion rate reduces when the ADC resolution is
set to a higher value.

The device can be configured to accept 8, 16, or 32
inputs. In 32-input mode, each ADC alternately
samples and converts two different inputs each at an
effective sampling rate that is half of the ADC
conversion rate. In 8-bit input mode, two ADCs
convert the same input in an interleaved manner,
resulting in an effective sampling rate that is twice the
ADC conversion rate. The ADC is designed to scale
its power with the conversion rate.

Device Information
PACKAGE BODY SIZE (NOM)
NFBGA (198) 9.00 mm x 15.00 mm

PART NUMBER
ADS52J90

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

Simplified Schematic
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5 Description (continued)
The ADC outputs are serialized and output through a low-voltage differential signaling (LVDS) interface along
with a frame clock and a high-speed bit clock

The device also has an optional JESD204B interface while operating in the 16-input and 32-input modes. This
interface runs up to 5 Gbps.

The ADS52J90 is available in a 9-mm x 15-mm, 0.8-mm pitch, NFBGA-198 package and is specified over a
temperature range of —40°C to +85°C.

4 Submit Documentation Feedback Copyright © 2015-2018, Texas Instruments Incorporated
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6 Pin Configuration and Functions

ZZE Package

NFBGA-198 (15 mm x 9 mm)

Top View
1 2 3 4 5 6 7 8 9 10 1

A INM2 INP2 INP1 AVDD_1P8 SDIN RESET DVDD_1P2 DVSS cmLLoutP | cmiioutm | cmLz_ouTe
B INM3 INP3 INML AVSS SEN SPI_DIG_EN SCLK DVDD_1P2 DOUTPL DOUTML CML2_OUTM
c INM5 INPS INP4 AVSS SbouT PDN_FAST PDN_GBL DVDD_1P2 DOUTP2 DOUTM2 CML3_OUTP
D INM6 INPG INM4 AVSS NC TX_TRIG DVSS DVDD_1P2 DOUTP3 DOUTM3 CML3_OUTM
E INM7 INP7 INM8 INP8 NC AVDD_1P8 DVSS DVDD_1P8 DOUTP4 DOUTM4 CML4_OUTP
F INM9 INPY INM10 INP10 vem AVDD_1P8 DVDD_1P2 DVDD_1P8 DOUTPS DOUTMS CML4_OUTM
G INM11 INP1L INM12 INP12 AVDD_1P8 AVDD_1P8 DVDD_1P2 DVDD_1P8 DOUTPG DOUTM6 DOUTM8

H INM13 INP13 INM14 INP14 AVSS AVSS DVSS DVSS DOUTP? DOUTM? DOUTP8

J INM15 INP15 INM16 INP16 AVSS AVSS DVSS DVSS FCLKP DVDD_1P8 DCLKP

K INM17 INP17 INM18 INP18 AVSS AVSS DVSS DVSS FCLKM DVSS DCLKM

L INM19 INP19 INM20 INP20 AVSS AVSS DVSS DVSS DOUTP10 DOUTM10 DOUTPY
M INM21 INP21 INM22 INP22 AVDD_1P8 AVDD_1P8 DVDD_1P2 DVDD_1P8 DOUTP11 DOUTM1L DOUTM9

N INM23 INP23 INM24 INP24 NC AVDD_1P8 DVDD,_1P2 DVDD_1P8 DOUTP12 DOUTM12 CML8_OUTM
P INM25 INP25 INM26 INP26 NC AVDD_1P8 RS DVDD_1P8 DOUTP13 DOUTM13 CML8_OUTP
R INM27 INP27 INM28 AVSS AVSS DVSS YNePs DVDD_1P2 DOUTP14 DOUTM14 CML7_OUTM
T INM29 INP29 INP28 AVsS AVSS DVDD_1P2 S;égg';"s"— DVDD_1P2 DOUTP15 DOUTM15 CML7_OUTP
u INM30 INP30 INM32 AVSS CLKM AVSS SYSREFP- DVDD_1P2 DOUTP16 DOUTM16 CML6_OUTM
v INM3L INP3L INP32 AVDD_1P8 CLKP AVSS DVDD_1P2 DVSS cms_oute | cmis outm | cmie_outp

Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90

Submit Documentation Feedback

5



ADS52J90

SBAS690C —MAY 2015—REVISED APRIL 2018

13 TEXAS
INSTRUMENTS

www.ti.com

Pin Functions®

PIN
1/0 DESCRIPTION
NAME NO.
A4, E6, F6, G5, G6, M5,
AVDD_1P8 M6, N6, P6, V4 P 1.8-V analog supply voltage
B4, C4, D4, H5, H6, J5,
AVSS J6, K5, K6, L5, L6, R4, R5, G Analog ground
T4, T5, U4, U6, V6

CLKM us | Differential clock input pins. A single-ended clock is also supported.
CLKP V5 See the Clock Input section for further details.
CML1_OUTM A10

O JESD output lane 1
CML1_OUTP A9
CML2_OUTM B11

(¢] JESD output lane 2
CML2_OUTP All
CML3_OUTM D11

(0] JESD output lane 3
CML3_OUTP Cl1
CML4_OUTM F11

O JESD output lane 4
CML4_OUTP Ell
CML5_OUTM V10

(e] JESD output lane 5
CML5_OUTP V9
CML6_OUTM U1l

(0] JESD output lane 6
CML6_OUTP V11
CML7_OUTM R11

O JESD output lane 7
CML7_OUTP Ti1
CML8_OUTM N11

(¢] JESD output lane 8
CML8_OUTP P11
DCLKM K11 .

(0] LVDS bit clock output
DCLKP J11
DOUTM1 B10

O LVDS data lane 1
DOUTP1 B9
DOUTM2 C10

(¢] LVDS data lane 2
DOUTP2 c9
DOUTM3 D10

o LVDS data lane 3
DOUTP3 D9
DOUTM4 E10

O LVDS data lane 4
DOUTP4 E9
DOUTM5 F10

(¢] LVDS data lane 5
DOUTPS F9
DOUTM®6 G10

o LVDS data lane 6
DOUTP6 G9
DOUTM7 H10

O LVDS data lane 7
DOUTP7 H9
DOUTMS8 G11

(¢] LVDS data lane 8
DOUTP8 H11
DOUTM9 M11

o LVDS data lane 9
DOUTP9 L11
DOUTM10 L10

O LVDS data lane 10
DOUTP10 L9
DOUTM11 M10

(¢] LVDS data lane 11
DOUTP11 M9
DOUTM12 N10

o LVDS data lane 12
DOUTP12 N9

(1) Ifthe JESD interface is not used, then do not connect the CMLx, SYNCx, and SYSREFx pins. If the LVDS interface is not used, then do
not connect DOUTx, DCLKX, and FCLKXx.

6 Submit Documentation Feedback
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Pin Functions® (continued)

PIN
1/0 DESCRIPTION
NAME NO.
DOUTM13 P10
O LVDS data lane 13
DOUTP13 P9
DOUTM14 R10
o LVDS data lane 14
DOUTP14 R9
DOUTM15 T10
O LVDS data lane 15
DOUTP15 T9
DOUTM16 u10
O LVDS data lane 16
DOUTP16 U9
A7, B8, C8, D8, F7, G7,
DVDD_1P2 M7, N7, R8, T6, T8, U8, P 1.2-V digital supply voltage
V7
DVDD_1P8 ES, F8, GB’P‘E'O‘ M8, N8, P 1.8-V digital supply voltage
A8, D7, E7, H7, H8, J7,
DVSS J8, K7, K8, K10, L7, L8, G Digital ground
R6, V8
FCLKM K9
FCLKP 7 o LVDS frame clock output
INM1 B3 I Differential analog input 1 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP1 A3 and 32-input modes
INM2 Al | Differential analog input 2 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP2 A2 and 32-input modes
INM3 B1 | Differential analog input 3 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP3 B2 and 32-input modes
INM4 b3 I Differential analog input 4 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP4 c3 and 32-input modes
INM5 C1 | Differential analog input 5 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP5 c2 and 32-input modes
INM6 D1 | Differential analog input 6 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP6 D2 and 32-input modes
INM7 El I Differential analog input 7 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP7 E2 and 32-input modes
INM8 E3 | Differential analog input 8 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP8 E4 and 32-input modes
INM9 F1 | Differential analog input 9 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP9 E2 and 32-input modes
INM10 F3 I Differential analog input 10 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP10 F4 and 32-input modes
INM11 Gi I Differential analog input 11 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP11 G2 and 32-input modes
INM12 G3 | Differential analog input 12 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP12 G4 and 32-input modes
INM13 H1 | Differential analog input 13 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP13 H2 and 32-input modes
INM14 H3 | Differential analog input 14 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP14 H4 and 32-input modes
INM15 a1 | Differential analog input 15 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP15 J2 and 32-input modes
INM16 33 I Differential analog input 16 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP16 Ja and 32-input modes
INM17 K1 I Differential analog input 17 pins; see Table 1 for mapping to external inputs in 8-, 16-,
INP17 K2 and 32-input modes

Copyright © 2015-2018, Texas Instruments Incorporated
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Pin Functions® (continued)

PIN
NAME NO 110 DESCRIPTION

INM18 K3 | Differential analog input 18 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP18 K4 and 32-input modes

INM19 L1 | Differential analog input 19 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP19 L2 and 32-input modes

INM20 L3 I Differential analog input 20 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP20 L4 and 32-input modes

INM21 M1 | Differential analog input 21 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP21 M2 and 32-input modes

INM22 M3 | Differential analog input 22 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP22 M4 and 32-input modes

INM23 N1 I Differential analog input 23 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP23 N2 and 32-input modes

INM24 N3 | Differential analog input 24 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP24 N4 and 32-input modes

INM25 P1 | Differential analog input 25 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP25 P2 and 32-input modes

INM26 P3 | Differential analog input 26 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP26 P4 and 32-input modes

INM27 R1 | Differential analog input 27 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP27 R2 and 32-input modes

INM28 R3 | Differential analog input 28 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP28 T3 and 32-input modes

INM29 T1 | Differential analog input 29 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP29 T2 and 32-input modes

INM30 ul | Differential analog input 30 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP30 U2 and 32-input modes

INM31 vi | Differential analog input 31 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP31 V2 and 32-input modes

INM32 U3 | Differential analog input 32 pins; see Table 1 for mapping to external inputs in 8-, 16-,

INP32 V3 and 32-input modes

NC D5, E5, N5, P5 — Do not connect; leave floating.

PDN FAST c6 I Fast power-down control pin (active high) with an internal pulldown resistor of 20 kQ.

- For active high, a 1.8-V logic level is recommended.
PDN GBL c7 I Global power-down control input (active high) with an internal pulldown resistor of 20
- kQ. For active high, a 1.8-V logic level is recommended.
SPI DIG EN B6 I Reserved for digital functionality. This pin can be left floating or be connected to the
- = 1.8-V supply. This pin has an internal pullup resistor of 20 kQ.

RESET A6 | Hardware reset pin (active high) with an internal pulldown resistor of 20 kQ. For active
high, a 1.8-V logic level is recommended.

SCLK B7 I Serial interface clock input with an internal pulldown resistor of 20 kQ. For active high,
a 1.8-V logic level is recommended.

SDIN A5 | Serial interface data input with an internal pulldown resistor of 20 kQ. For active high, a
1.8-V logic level is recommended.

SDOUT cs o Serial interface data readout. High impedance when readout is disabled. 1.8-V logic
level is recommended.

SEN B5 I Serial interface enable with an internal pullup resistor of 20 kQ. 1.8-V logic level is
recommended.
1.8-V logic; a pulse on TX_TRIG must be applied after power-up to ensure that all

TX_TRIG D6 | internal clock dividers are synchronized®.Has an internal pull-down resistor of 20 kQ
to ground.

SYNCM_SERDES P7 T

SYNCP SERDES R7 | Frame synchronization input as per JESD204B standard

(2) See the Device Synchronization Using TX_TRIG section for more details on synchronization using TX_TRIG.

8 Submit Documentation Feedback
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Pin Functions® (continued)

PIN
110 DESCRIPTION
NAME NO.
SYSREFM_SERDES T7 | Frame clock and local multiframe clock (LMFC) synchronization input as per
SYSREFP_SERDES u7 JESD204B, subclass 1 standard
VCM 5 o gogr]r:g:;rgmode output pin for biasing analog input signals. Connect a 10-pF capacitor

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT

AVDD_1P8 -0.3 2.2

Voltage DVDD_1P2 -0.3 1.35 \%
DVvDD_1P8 -0.3 2.2

Analog input pins (INM;, INP;) -0.3 Minimum [2.2, (AVDD_1P8 + 0.3)] \%

CLKP, CLKM -0.3 Minimum [2.2, (AVDD_1P8 + 0.3)] v
PDN_GBL, PDN_FAST, RESET, SCLK, SDIN,

Digital control pins SEH’CBEST;F'{GD'ESSF”'55,'\‘(3C—PE_'\§ERDES, ~03  Minimum [2.2, (DVDD_1P8 + 0.3)] v
SYSREFM_SERDES, SYSREFP_SERDES

Maximum operating junction temperature, T jyax 105 °C

Storage temperature, Tgy -55 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

7.2 ESD Ratings

VALUE UNIT
L Human body model (HBM), per ANSI/ESDA/JEDEC JS-001( +1000
V(Esb) Electrostatic discharge - — 2 \%
Charged device model (CDM), per JEDEC specification JESD22-C101® +250
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
Copyright © 2015-2018, Texas Instruments Incorporated Submit Documentation Feedback 9
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7.3 Recommended Operating Conditions

PARAMETER | TEST CONDITIONS MIN NOM MAX | UNIT
TEMPERATURE
Ts Ambient \ —40 85| °C
SUPPLIES
V(avop_1p8) 1.8-V analog supply voltage 1.7 1.8 1.9 \
V(ovop_1p8) 1.8-V digital supply voltage 1.7 1.8 1.9 \
Vovop._1r2) 1.2-V digital supply voltage 1.15 1.2 1.25 \Y,
ANALOG INPUT
Viiny Voltage range at analog input pins VCM - 0.5 VCM + 0.5 \
Viniew Input commar-mode range 07 08 03| v
VineEs) Input differential full-scale voltage 2 Vpp
Fin Analog input frequency range™ 0 70 MHz
ANALOG OUTPUT
lvemy External loading on VCM pin +50-mV change in VCM 100 HA
CLOCK INPUT
16-input mode, 10-bit ADC resolution 5 100
16-input mode, 12-bit ADC resolution 5 80
16-input mode, 14-bit ADC resolution 5 65
fs System clock frequency 32-input mode, 10-bit ADC resolution 5 100 MSPS
32-input mode, 12-bit ADC resolution 5 80
32-input mode, 14-bit ADC resolution 5 65
8-input mode, 10-bit ADC resolution 10 200
Sine-wave, ac-coupled 0.7
Verke — Verkm Differential clock amplitude LVPECL, ac-coupled 1.6 Vpp
LVDS, ac-coupled 0.35 0.7
Verkp Single-ended clock amplitude LVCMOS on CLKP with CLKM grounded 1.8 Vpp
Input clock duty cycle 40% 50% 60%
DIGITAL INPUTS
Vi{ Digital input minimum, high level %\7/3[);_1% 1.8 \
Vi Digital input maximum, low level 0 DVDI(D)._Zlig \
DIGITAL OUTPUT (LVDS)
Rioap Differential load resistance Between DOUTP and DOUTM 100 ‘ Q
DIGITAL OUTPUT (CML)
Reme Load resistance from each CML output to a common mode 50 ‘ Q
(1) Performance degradation may be seen at high input frequencies.
7.4 Thermal Information
ADS52J90
THERMAL METRIC® ZZE (NFBGA) UNITS
198 PINS
Rosa Junction-to-ambient thermal resistance 33.7 °C/W
RoJctop) Junction-to-case (top) thermal resistance 49 °C/W
Ross Junction-to-board thermal resistance 141 °C/W
var Junction-to-top characterization parameter 0.1 °C/W
ViB Junction-to-board characterization parameter 141 °C/W
Roc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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7.5 Electrical Characteristics

Typical values are across ADC resolution and input modes, unless otherwise specified. Typical values are at 25°C,
AVDD_1P8 =DVDD_1P8 = 1.8V, DVDD_1P2 = 1.2 V. External 100-Q differential load between LVDS outputs, 4-pF load
capacitor from each LVDS output to ground, and 1X data rate mode.

All ADCs are powered up and the input signal is a —1-dBFS tone at 5 MHz applied on one channel at a time.

PARAMETER TEST CONDITIONS | MIN TYP MAX UNIT

ADC

. 32-channel input, 16-channel input 10 14 )

Nade ADC resolution - Bits

8-channel input 10
Number of ADCs 16 ADCs
CLOCK DOMAINS
10-bit ADC resolution 100

fe Conversion rate of each ADC '), u Apc resolution 80| MsPs

(conversion clock frequency)
14-bit ADC resolution 65
16-input mode fc

System clock frequency in r

fs terms of fg 32-input mode fc MSPS

8-input mode 2 x fe
16-input mode fc

Effective sampling rate of each ~

fsamp input channel in terms of fe 82-input mode 05xfe MSPS

8-input mode 2 x fc

PERFORMANCE

. . Same device, across channels 0.1
GMATCH Gain matching - dB
Same channel, across devices +0.1
Gain drift with temperature over

CoriFr full temperature range 01 dB

Vorr Offset error —-7to7 mV

10-bit resolution -0.5t00.5

DNL Rgfg’e”“a' nonlinearity of the 45 it resolution ~09100.9 LSB

14-bit resolution -1lto2
10-bit resolution -0.5t00.5

INL Integral nonlinearity of the ADC | 12-bit resolution -1tol LSB

14-bit resolution -3t03

10-bit, 16-channel input mode, fsayp = 100 MSPS 61.3

10-bit, 32-channel input mode, fsayp = 50 MSPS 61.3

10-bit mode, 8-channel input, fsayp = 200 MSPS 56 60

. . . 10-bit mode, 8-channel input, fsayp = 130 MSPS 58.2 61
Signal-to-noise ratio: - -

SNR excludes first 9 harmonics as 12-bit mode, 16- channel input, fsamp = 80 MSPS 69.5 dBFS
well as spurs at (fs / 2 £ fiy), 12-bit mode, 32-channel input, fsayp = 40 MSPS 65 69.5
(fs/4+fy),fs/2,andfs/ 4 - -

12-bit mode, 32-channel input, fsayp = 20 MSPS 67.5 70.2
14-bit mode, 16- channel input, fsayp = 65 MSPS 65.9 725
14-bit mode, 16- channel input, fsayp = 50 MSPS 67.9 735
14-bit mode, 32-channel input, fsayp = 32.5 MSPS 73

HD2 dSleconld-order harmonic All input modes and resolutions -80 dBc

istortion

HD3 Third-order harmonic distortion | All input modes and resolutions -80 dBc

THD Total harmonic distortion All input modes and resolutions -76 dBc
Magnitude of spur at 16-input mode; 10-,12-,14-bit resolutions 73 4B

C
(fs /2 £ fin) 8-input mode, 10-bit resolution -62
Magnitude of spur at Py . . B
(fs] 4+ f) 8-input mode, 10-bit resolution 65 dBc
Input spur on neighboring channel with one channel .
Crosstalk excited at 5 MHz, —1 dBFS 80 dBe
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Electrical Characteristics (continued)

Typical values are across ADC resolution and input modes, unless otherwise specified. Typical values are at 25°C,
AVDD_1P8 = DVDD_1P8 = 1.8V, DVDD_1P2 = 1.2 V. External 100-Q differential load between LVDS outputs, 4-pF load
capacitor from each LVDS output to ground, and 1X data rate mode.

All ADCs are powered up and the input signal is a —1-dBFS tone at 5 MHz applied on one channel at a time.

PARAMETER | TEST CONDITIONS | MIN TYP  MAX|  uNIT
PERFORMANCE (continued)

AC power-supply rejection ratio:

PSRR100kHz tone at output relative to tone 100-mVpp, 100-kHz tone on supply -70 dBc

on supply

AC power-supply modulation

ratio: intermodulation tone at
PSMRygoz ~ Output resulting from tones at 100-mVpp, 100-kHz tone on supply and ~1-dBFS, -80 dBc

] 5-MHz tone on input

supply and input measured

relative to input tone

AC common-mode rejection
CMRR ratio: tone at output relative tg 50-mVpp common-mode tone at input pins with a _40 dBc

the common-mode tone applied | frequency of 5 MHz
at the analog input pins
TRANSIENT BEHAVIOR
NovERLOAD Input overload recovery 5-MHz overload input, 6-dBFS overload 1 Cor;\I/:crlflon
! Recovery time from global PDN_GBL from high to low 1 ms
PDN_GBL power-down mode —
Recovery time from fast power- . Conversion
teoN_FaST down mode (standby mode) PDN_FAST from high to low 15 clocks
CURRENT CONSUMPTION WITH LVDS INTERFACE ENABLED
Current consumption in global AVDD_1P8 current
power-down mode DVDD_1P8 current 3 mA
(PDN_GBL = 1) DVDD_1P2 current 25
Current consumption in standby AVDD_1P8 current 80
mode (PDN_FAST = 1) at DVDD_1P8 current 35 mA
fc =100 MSPS DVDD_1P2 current 70
AVDD_1P8 current 190

Current consumption in active

mode at fc = 100 MSPS® DVDD_1P8 current 100 mA
DVDD_1P2 current 110

Power dissipation in active 16-channel input mode al
Pch mode per input channel at 32-channel input mode 20.5 mW/channel

fc =100 MSPS 8-channel input mode 82
CURRENT CONSUMPTION WITH JESD INTERFACE ENABLED

Supply currents: JESD204B AVDD_1P8 current® 170

interface enabled, LVDS [2Y)
lieso interface disabled at 12-bit, 80- DVDD_1P2 current 260 mA

MSPS, 4 ADCs per lane mode | DVDD_1P8 current® 40

Power dissipation in active 16-channel input mode 43.1

mode per input channel: fc = 80
p MSPS, 12-bit mode, LVDS mWichannel

JESp-CH interface disabled, JESD 32-channel input mode 21.6
interface enabled (4 ADCs per
lane mode)
(1) See the Power Supply Recommendations section for guidelines on designing the supplies.
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7.6 Digital Characteristics

The dc specifications refer to the condition where the digital outputs are not switching, but are permanently at a valid logic
level 0 or 1. Typical values are at 25°C, AVDD_1P8 = DVDD_1P8 = 1.8 V, DVDD_1P2 = 1.2 V, and external differential load

resistance between the LVDS output pair (R oap = 100 Q), unless otherwise noted.

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT
DIGITAL INPUTS (PDN_FAST, PDN_GBL, RESET, SCLK, SDIN, SEN, TX_TRIG, SPI_DIG_EN)
Viy High-level input voltage 1.35 \%
Vi Low-level input voltage 0.45 \%
Iy High-level input current 150 HA
I Low-level input current 150 HA
Ci Input capacitance 4 pF
DIGITAL OUTPUTS (SDOUT)
VoH High-level output voltage 1.6 1.8 \%
VoL Low-level output voltage 0 0.2 \%
Zo Output impedance 50 Q
LVDS DIGITAL OUTPUTS (DOUTPI, DOUTMI)®
. . 100-Q external load connected differentially
IVopl Output differential voltage across DOUTP, and DOUTM, 320 400 480 mV
Output offset voltage ] . .
Vos (common-mode voltage of ;g?oi%((tfgfra; Ic;?]((ij T)O(grL]ﬁrcl\t/IEd differentially 0.9 1.03 1.15 \%
DOUTP, and DOUTM)) ! !
(1) All digital specifications are characterized across operating temperature range but are not tested at production.
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7.7 Timing Requirements: Signal Chain

Typical values are at 25°C. AVDD_1P8 = DVDD_1P8 = 1.8 V, DVDD_1P2 = 1.2 V, and external differential load resistance
between the LVDS output pair (R oap= 100 Q), unless otherwise noted. A capacitive load of 4 pF is on the LVDS outputs.

MIN TYP MAX UNIT
GENERAL
tap Aperture delay 1.6 ns
st Aperture delay variation from device to device +0.5 ns
AP (at same temperature and supply) -
taps Aperture jitter with LVPECL clock as input clock 0.5 ps
ADC TIMING
Default after reset 8.5 Conversion
N ADC latenc
AT Y Low-latency mode 4.5 clocks
LVDS TIMING
16-input and 8-input modes fc
fe Frame clock frequency - MHz
32-input mode fc /2
Deramve Frame clock duty cycle 50%
Nser Number of bits serialization of each ADC word 10 16 Bits
Output rate of serialized data for 1X output data rate N xf 1000
. mode, 16-, 8-. and 32-input modes SER 7 1C Vb
S
b Output rate of serialized data for 2X output data rate 2% N xf 1000 P
mode, 16-input and 8-input modes SER ™ 1C
fs Bit clock frequency fol2 500 MHz
Dgir Bit clock duty cycle 50%
tp Data bit duration 1 1000/ fp ns
tproP Clock propagation delay® 6xtyt5 ns
5t Clock propagation delay variation from device to device +2 ns
PROP (at same temperature and supply) -
t DOUT, DCLK, FCLK rise and fall time, transition time 0.2 ns
ORF between —100 mV and +100 mV :
tosu Minimum serial data, serial clock setup time @ th/2-0.4 ns
ton Minimum serial data, serial clock hold time® th/2-0.4 ns
toy Minimum data valid window®® tp — 0.65 ns
TX_TRIG TIMING
trx Tric peL  Delay between TX_TRIG and TX_TRIGD® 0.5 0.4 xtg® ns
t Setup time related to latching TX_TRIG relative to the 0.6 ns
SU_TX_TRIGD rising edge of the system clock '
t Hold time related to latching TX_TRIG relative to the 0.4 ns
H_TX_TRIGD rising edge of the system clock '

(1) See Figure 64 to Figure 68 for the definition of tprop in various operating modes.
(2) See Figure 1.

(3) The specification for the minimum data valid window is larger than the sum of the minimum setup and hold times because there can be

a skew between the ideal transitions of the serial output data with respect to the transition of the bit clock. This skew can vary across

channels and across devices. A mechanism to correct this skew can therefore improve the setup and hold timing margins. For example,
the LVDS_DCLK_DELAY_PROG control can be used to shift the relative timing of the bit clock with respect to the data.

(4) TX_TRIGD is the internally delayed version of TX_TRIG that gets latched on the rising edge of the system clock.
(5) tgis the system clock period in ns.
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7.8 Timing Requirements: JESD Interface

Typical values are at T, = 25°C, AVDD_1P8 = 1.8 V, DVDD_1P2 =1.2 V, DVDD_1P8 = 1.8 V, differential ADC clock, R oap =
50 Q from each CML pin to DVDD_1P2, 12-hit ADC resolution, sample rate, and fz = 80 MSPS, unless otherwise noted.
Minimum and maximum values are across the full temperature range of Ty, = —40°C to Tyax = 85°C. The JESD204B
interface operates in default mode after setting the JESD_EN bit to 1 (12-bit ADC resolution, 12-bit serialization, 4 ADCs per

lane, and scrambling disabled).

‘ MIN TYP MAX UNIT
TIMING CHARACTERISTICS
freso :r?éle?(l:czxtng (j?)::akrf?teeqlljne:]irymif] c'i;gz()number of octets per frame) 0.01 x F  fe Gbps
ul Unit interval 200 1000 / fiesp 2000 ps
Tj Total jitter: fyegp = 5 Gbps, PRE_EMP =7, INC_JESD_VDD =1 0.27 p-p Ul
tr tr Rise and fall time: 20% to 80%, each pin loaded by C,oap = 1.2 pF 85 ps
to DVDD_1P2
SAMPLING TIMING
tsu s Setup time for SYSREF with respect to the device clock rising edge 3 ns
tH s Hold time for SYSREF with respect to the device clock rising edge 2 ns
tsu T Setup time for SYNC~ with respect to the device clock rising edge 3 ns
ty T Hold time for SYNC~ with respect to the device clock rising edge 2 ns
JESD LATENCY
Na syne- Latency_from SYNC~ assertion (falling) edge to start of CGS phase 17 Device
- (K28.5) in subclass 0, 1, and 2 clock cycles
Np syne- Lr_:lt_ency from the first LMFC boundary afte_r SYNC~ deassertion 1 Device
- (rising) edge to start of ILA phase (K28.0) in subclass 1 clock cycles
Latency from the device clock falling edge sar_npling the analog input Device
NLAT JESD of ADCL1 to the appearance of the corresponding octets on the JESD 145 clock cycles
outputs
JESD DIGITAL OUTPUTS
Vor.omL g:\ar&f\éelljgatg)ut voltage of the CML output (CMLx_OUTP, DVDD_1P2 v
VoL.omL I(_:(;/Iva-Le_VSIU(_JrL'J\;[;ut voltage of the CML output (CMLx_OUTP, DVDD_1P2 - 0.4 v
IVop-cml Differential output voltage of CMLx_OUT 0.4 \%
Voc.cmL Common-mode output voltage of CMLx_OUTP, CMLx_OUTM DVDD_1P2 - 0.2 \%
Z0s Single-ended output impedance 50 + 25% Q
Cem Output capacitance inside device from either CML output to ground 1 pF
Transmitter short-circuit current: transmitter terminals shorted to any +100 mA
voltage between —0.25 V and 1.45 V
7.9 Timing Requirements: Serial Interface®®
MIN TYP MAX UNIT
tscLk SCLK period 50 ns
tscLk H SCLK high time 20 ns
tscik L SCLK low time 20 ns
tbsu Data setup time ns
tbHO Data hold time ns
tsEn_su SEN falling edge to SCLK rising edge ns
tSEN_HO Time between last SCLK rising edge to SEN rising edge ns
tout pv SDOUT delay 12 20 28 ns

(1) Characterized in lab over operating temperature range, not tested at production testing.

(2) See Figure 92 and Figure 93.
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Figure 1. LVDS Output Signals Timing Diagram in
16-Input Mode with 12-Bit Serialization, LSB-First, 1X Data Rate Mode
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7.10 Typical Characteristics

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at

5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the
input and the clock. A LVPECL clock is used as the clock source.
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Figure 2. FFT of 10-Bit, 32-Input Mode
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Figure 3. FFT of 10-Bit, 16-Input Mode
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Figure 4. FFT of 10-Bit, 8-Input Mode
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Figure 5. FFT of 12-Bit, 32-Input Mode
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Figure 6. FFT of 12-Bit, 16-Input Mode
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Figure 7. FFT of 14-Bit, 32-Input Mode
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Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at

5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the
input and the clock. A LVPECL clock is used as the clock source.
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Figure 8. FFT of 14-Bit, 16-Input Mode Figure 9. Signal-to-Noise Ratio vs fjy in
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18 Submit Documentation Feedback Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS

INSTRUMENTS

www.ti.com

ADS52J90
SBAS690C —MAY 2015-REVISED APRIL 2018

Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at
5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the
input and the clock. A LVPECL clock is used as the clock source.
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Figure 17. Second-Order Harmonic Distortion vs fiy
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Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at
5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the

input and the clock. A LVPECL clock is used as the clock source.
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Figure 20. Input-Clock Intermodulation Spur at (fs/ 2 + fy)
vs fiy in 16-Input Mode
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Figure 21. Input-Clock Intermodulation Spur at (fs/ 4 = fi)

vs fiy in 8-Input Mode
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Figure 22. Signal-to-Noise Ratio vs Ay
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Figure 23. Spurious-Free Dynamic Range vs Ay
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Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at
5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the

input and the clock. A LVPECL clock is used as the clock source.
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Figure 26. Signal-to-Noise Ratio vs Differential Input
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Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at
5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the

input and the clock. A LVPECL clock is used as the clock source.
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Typical Characteristics (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with

100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at

5 MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic

bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the

input and the clock. A LVPECL clock is used as the clock source.
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7.11 Typical Characteristics: JESD Interface

Typical values are at T, = 25°C, AVDD_1P8 = 1.8 V, DVDD_1P2 =1.2 V, DVDD_1P8 = 1.8 V, differential ADC clock, R oap =
50 Q from each CML pin to DVDD_1P2, 12-hit ADC resolution, sample rate, and fc «n = 80 MSPS, unless otherwise noted.
Minimum and maximum values are across the full temperature range of Ty, = —40°C to Tyax = 85°C. The JESD204B
interface operates in default mode after setting the JESD_EN bit to 1 (12-bit ADC resolution, 12-bit serialization, 4 ADCs per
lane, and scrambling disabled).
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Figure 44. AVDD_1P8 Current vs ADC Sample Rate Figure 45. DVDD_1P2 Current vs ADC Sample Rate
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Typical Characteristics: JESD Interface (continued)

Typical values are at T, = 25°C, AVvDD_1P8 =1.8V, DVDD_1P2 =1.2 V, DVDD_1P8 = 1.8 V, differential ADC clock, R pap =
50 Q from each CML pin to DVDD_1P2, 12-bit ADC resolution, sample rate, and fc «n = 80 MSPS, unless otherwise noted.
Minimum and maximum values are across the full temperature range of Ty, = —40°C to Tyax = 85°C. The JESD204B
interface operates in default mode after setting the JESD_EN bit to 1 (12-bit ADC resolution, 12-bit serialization, 4 ADCs per
lane, and scrambling disabled).
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7.12 Typical Characteristics: Contour Plots

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at 5
MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the
input and the clock. An LVPECL clock is used as the clock source.
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Figure 48. Signal-to-Noise Ratio in 10-Bit, 32-Input Mode Figure 49. Signal-to-Noise Ratio in 10-Bit, 16-Input Mode
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Typical Characteristics: Contour Plots (continued)

At 25°C, AVDD_IP8 = DVDD_1P8 = 1.8 V, and DVDD_1P2 = 1.2 V, unless otherwise noted. All LVDS outputs are active with
100-Q differential terminations and a 4-pF load capacitor from each LVDS output pin to ground. A —1-dBFS input signal at 5
MHz is applied to the input channel under test. SNR is computed by ignoring the power contained in the first nine harmonic
bins, the f5 / 2 and fg / 4 frequency bins as well as the bins corresponding to the intermodulation frequencies between the
input and the clock. An LVPECL clock is used as the clock source.
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8 Detailed Description

8.1 Overview

A block diagram of the device is shown in Figure 55. Figure 56 illustrates the signal flow for the device while
operating with the LVDS output interface. The device consists of 16 ADCs configurable to convert 8-, 16-, or 32-
inputs. All ADCs run off the external clocks (provided on the CLKP, CLKM pins). The references needed for the
ADCs are internally generated. The reference voltage that can be used to set the common mode voltage of the
analog input comes out on the VCM pin. The output data from the 16 ADCs are serialized and output on the
LVDS interface. The device also has an optional JESD204B interface. The device is controlled using an SPI
interface.

8.2 Functional Block Diagrams
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Figure 55. Block Diagram
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Functional Block Diagrams (continued)
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Figure 56. Signal Flow Diagram

8.3 Feature Description

The device has 16 synchronously operating ADCs (ADC1 to ADC16) and can be configured to accept and
convert 8, 16, or 32 active differential external analog inputs (AIN1 to AIN32). The converted digital outputs can
be made to come out on either 16 pairs of low-voltage differential signaling (LVDS) outputs or compressed into
eight pairs. The device operates from a single clock input. This input is referred to as the system clock and its
frequency is denoted by fs. The recommended mode of driving the clock is with a differential low-voltage
positive-referenced emitter coupled logic (LVPECL) clock. The system clock can be also driven by a differential
sine-wave or LVDS, or can be driven with a single-ended low voltage complementary metal oxide semiconductor
(LVCMOS) clock. The various aspects of the signal chain are discussed in the following sections.
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Feature Description (continued)
8.3.1 Connection of the External Inputs to the Input Pins

The effective conversion rate per input changes depending on the input mode. The methodology of connecting
the external inputs (AINX) to the input pins (INx) is shown in Table 1 for the 16-, 32- and 8-channel input modes.
In Table 1, AIN1 refers to the differential input signal (AINP1, AINM1) and IN1 refers to the input pair (INP1,
INM1). The voltage that gets sampled and converted by the device is (AINP1-AINM1).

Table 1. Scheme of Driving the Input Pins (16-, 32-, 8-Channel Input Modes)

CONNECTION TO THE EXTERNAL ANALOG INPUT SIGNAL
INPUT PAIR
16-CHANNEL INPUT MODE®W® |  32-CHANNEL INPUT MODE 8-CHANNEL INPUT MODE®
IN1 AIN1 AIN1 AIN1
IN2 — AIN2 —
IN3 AIN2 AIN3 AIN1
IN4 — AIN4 —
IN5S AIN3 AIN5 AIN2
ING — AIN6 —
IN7 AIN4 AIN7 AIN2
IN8 — AIN8 —
IN9 AIN5 AIN9 AIN3
IN10 — AIN10 —
IN11 AIN6 AIN11 AIN3
IN12 — AIN12 —
IN13 AIN7 AIN13 AIN4
IN14 — AIN14 —
IN15 AIN8 AIN15 AIN4
IN16 — AIN16 —
IN17 AIN9 AIN17 AIN5
IN18 — AIN18 —
IN19 AIN10 AIN19 AIN5
IN20 — AIN20 —
IN21 AIN11 AIN21 AING
IN22 — AIN22 —
IN23 AIN12 AIN23 AIN6
IN24 — AIN24 —
IN25 AIN13 AIN25 AIN7
IN26 — AIN26 —
IN27 AIN14 AIN27 AIN7
IN28 — AIN28 —
IN29 AIN15 AIN29 AIN8
IN30 — AIN30 —
IN31 AIN16 AIN31 AIN8
IN32 — AIN32 —
(1) — =do not connect.

(2) To switch ADCx to convert the even numbered inputs, use register control IN_16CH_ADCx.

8.3.2 Input Multiplexer and Sampler

The input multiplexer determines the mapping of the input pins (IN1 to IN32) to the inputs that are sampled and
converted by the ADCs (ADC1 to ADC16). Each ADC has two sets of sampling circuits (termed odd and even)
and alternately converts the inputs presented to them.

30 Submit Documentation Feedback Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS
INSTRUMENTS
ADS52J90

www.ti.com SBAS690C —MAY 2015—REVISED APRIL 2018

The sampling windows for the odd and even sampling circuits of each ADC are derived from the system clock. A
pair of ADCs are used in Figure 57, Figure 58, and Figure 59 to illustrate how the odd and even sampling phases
are derived for each ADC in each input mode. AINL1 (t;) refers to the AIN1 input sampled at the t; instant. ADC1o
refers to the odd sample converted by ADC1 and ADCle refers to the even sample converted by ADC1. The
input sampling and conversion schemes for the 32-, 16-, and 8-input modes are illustrated in Figure 57,
Figure 58, and Figure 59, respectively.

32-Channel Input Mode
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Sampling Instants t1 tz t3 t4
|
|
|
|
|
|
|
|
|
|
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Sampling Clock for Input 1, fsamp
(Internal Signal) \ |
|
|
|
|
|
|
|
|
|
)
|

i

Input to Odd < > }

Sam;IFi)ﬁg 8ircuit AIN1 I
| |
< AIN2 >

|

i

i

ADCIN1 < >}
Input to Even AIN2
Sampling Circuit } }
} | |
! _ADClo | ADCle ADClo | ADCle
| | |
ADC1 Conversion i AINL(t) AIN2(ty) ) AIN1(ts) ) AIN2(t4)
1 : : :
| i i |
| | | |
! I | |
:: i | :: |
Input to Odd !
Samgﬁrl:g gircuit AIN3 } i AIN3 i
| | | |
ADCIN2 Input to Even }< AIN4 >‘ i< AIN4 >
Sampling Circuit | ! ! !
|
. ADC20 | ADC2e ! ADC20 | ADC2e
| | | |
ADC2 Conversion i AIN3(tr) : AIN4(t2) ) AIN3(ts) w: AIN4(ts)
| : : :
ADC Conversion Clock, fc | | }
(Internal Signal) 1 ) ‘
Figure 57. Input Sampling and Conversion Scheme (32-Input Mode)
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16-Channel Input Mode

Sampling Instants tl t2 t3 t4
| |
| |
|
|

Analog input, AIN1

Analog input, AIN2
1
System Clock, fs | 1
(External Clock) | }
3 |
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Figure 58. Input Sampling and Conversion Scheme (16-Input Mode)
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8-Channel Input Mode

Sampling Instants

Analog input, AIN1
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(External Clock)
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! } } | ! I I

ADC Conversion Clock, fc
(Internal Signal)

Figure 59. Input Sampling and Conversion Scheme (8-Input Mode)

Mapping the inputs of the odd and even sampling circuits of subsequent-numbered ADCs to subsequent-
numbered sets of input pairs repeats in a similar manner.

The sampling rate (fsamp) can be defined as the rate at which the device converts each analog input presented to
it. The relationship between the sampling rate and the system clock frequency is listed in Table 2 for the three
input modes.

Table 2. Sampling Rate and Input Clock Frequency

ANALOG INPUT MODE (Number of Input Channels) SAMPLING RATE (fsamp)
16 fs
32 0.5 x fg
8 fs

In 16-input mode, each ADC converts one input at a sampling rate equal to the system clock. In 32-input mode,
one ADC alternately converts two sets of inputs, each at a sampling rate that is half the system clock. In the 8-
input mode, two ADCs convert the same input in interleaved manner.

In 16-input mode, a ping-pong operation exists between two sampling circuits of one ADC that are sampling the
same input. The mismatch between the two sampling circuit bandwidths can result in an interleaving spur at
(fs / 2 = fi\), where fg is the frequency of the system clock and fy is the frequency of the input signal.

In 8-input mode, additional interleaving across two adjacent ADCs is present in addition to the ping-pong
operation between the two sampling circuits of the same ADC. This increased mismatch can result in significant
interleaving spurs at (fs / 2 £ fiy) and (fs / 4 * fj\). The offset mismatch between the four sets of sampling circuits
can result in a spur at fg / 4.
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For the 32-input mode, the sampling instants of the even-numbered input signals are offset from the sampling
instants of the odd-numbered input signals by one system clock period. The magnitude of the interleaving spurs
increases when the input frequency is increased because the sampling bandwidth mismatch across the different
sampling circuits results in larger phase error mismatches when the input frequency is increased.

8.3.3 Analog-to-Digital Converter (ADC)

The device has 16 synchronous ADCs that provide a digital representation of the input in twos complement
format. Each ADC converts at a rate of fc using a conversion clock that is internally generated from the system
clock. Every cycle of a conversion clock corresponds to a new ADC conversion.

The mapping of the ADC conversions to the analog input is described in Table 3. See Figure 57, Figure 58, and
Figure 59 for the naming conventions.

Table 3. Mapping of the ADC Conversions to the Analog Inputs and Sampling Instants

INPUT CONVERTED BY THE ADC
ADC SAMPLE
16-INPUT MODE 32-INPUT MODE 8-INPUT MODE
ADClo AIN1 (ty) AIN1 (t;) AIN1 (ty)
ADC20 AIN2 (ty) AIN3 (t;) AIN1 (t,)
ADCle AIN1 (t,) AIN2 (ty) AIN1 (tg)
ADC2e AIN2 (t,) AIN4 (ty) AIN1 (ty)

The ADC resolution (the number of bits in the signals marked as ADCOUT1 to ADCOUT16) can be programmed
as 10, 12, or 14 bits using the ADC_RES bits. The maximum conversion clock of the ADC depends on the ADC
resolution setting, as shown in Table 4.

Table 4. Maximum Conversion Rate of the ADC for Different ADC Resolutions

ADC RESOLUTION (Bits) MAXIMUM CONVERSION CLOCK (fcmax), MSPS)
10 100
12 80
14 65

The relationship between the system clock and sampling clock rates to the ADC conversion clock is shown in
Table 5. Note that the maximum conversion rate of the ADC is fixed for the three resolution modes. In Table 5,
sampling rate refers to the effective rate of sampling each active analog input.

Table 5. System Clock and Sampling Clock Relationship to the ADC Conversion Clock

ANALOG INPUT MODE
(Number of Input SYSTEM CLOCK RATE (fs) SAMPLING RATE (fsamp)® ADC RESOLUTIONS SUPPORTED
Channels)
16 fe fe 10, 12, 14
32 fe 0.5 x fe 10, 12, 14
8 2 x fc 2 x fc 10

(1) Sampling rate is also the effective conversion rate of each input channel.
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8.3.4 Device Synchronization Using TX_TRIG

The device has multiple PLLs and clock dividers that are used to generate the programmable ADC resolutions
and LVDS synchronization factors as well as to synchronize LVDS test patterns.

The TX_TRIG input is used to synchronize clock dividers inside the device. The synchronization achieved using
TX_TRIG also enables multiple parallel devices to operate synchronously.

For the 32-input mode, the same ADC alternates between converting two inputs. The TX_TRIG signal provides
the mechanism to determine the sampling instants of the odd and even input signals with respect to the system
clock, as shown in Figure 60.

tTX_TRIGI_[?EL

I
— o
[ | I : :
! L : | |
TX_TRIG b b
— 1L |
SU_TX_TRIGD} i th_Tx_TRIGD_ H_TX_TRIGD
! I I
TX_TRIGD '
(Internal signal latched by : :
System clock rising edge) : ccccccdes
I
I

Conversion Clock

|
: :tl :tz
|
System Clock | :
| I I
! i ! ADClo |  ADCle |
| | | !
ADC1 Conversion Lo |< AINL(t;) >: AIN2(t,) )
A | |
' ! I I I
b | ADC20 ! ADC2e !
| | |
ADC2 Conversion P! ( AIN3(ty) >:< AIN4(t,) )
: ! | I
| |
| |
| |
| |
| |
| |
| 1

—_—————,—eeererererrrerrrererrerere - o -

Figure 60. Odd- and Even-Channel Sampling Instant Definition Mechanism in
32-Input Mode with the TX_TRIG Signal
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For the 8-input mode, the conversion clock is obtained by dividing the system clock by 2. The phase of the
division is again determined by the TX_TRIG signal, as shown in Figure 61.

tTX_TRIGI_DEL
e .

TX_TRIG

|
|
: o
lsu_TX_TRIGD—)  1e—
| [ |
tH_TX_TRIGD 1| la—p| le— tH_TX_TRIGD

TX_TRIGD L .
(Internal signal latched by i |
System clock rising edge) | : L -e _:_
|
L Etl b {3 4
|
|
System Clock | i !
T |
T [ I I
! i i i ADC:,IlO i ADCFle
|
ADC1 Conversion o i( AIN1(t;) X AIN1(ts) >
N ; : ;
B | ADC20 | ADC2e
|
Loy I T !
ro

ADC2 Conversion

i AIN1(t) > AINL(ts) >

|
|
|
Conversion Clock | i

Figure 61. Conversion Clock Deriving Mechanism from Division of the Sampling Clock in 8-Input Mode

—

Applying a pulse on TX_TRIG is a mandatory part of the power-up and initialization sequence; see the Power
Sequencing and Initialization section.

In case a TX_TRIG is not applied, the device can possibly behave in an unexpected manner. The identified
cases are shown in Table 6.
Table 6. Device Behavior Cases: TX_TRIG is Not Applied

INPUT MODE WHERE ISSUE OCCURS
(8-, 16-, 32-Channel Input Modes)

SCENARIO ISSUE

Frame clock across devices is not

synchronized 8- and 32-channel input modes

Multiple devices operating in parallel -
LVDS patterns across devices are not

: 8-, 16-, and 32-channel input modes
synchronized

Serialization factor different from ADC Framing of data words within a frame clock is

resolution not defined 8- and 32-channel input modes

The TX_TRIG pulse resets the phase of the test pattern generator, the odd and even sampling phase selection,
and the phase of the frame clock. As a result of this phase reset operation, the ADC data can be corrupted for
four to six clocks immediately after applying TX_TRIG. The phase reset from TX_TRIG can be disabled using
MASK_TX_TRIG.
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8.3.5 Digital Processing

The ADC outputs go to a digital processing block that can be used to enhance ADC performance. Some of the
operations done in the digital processing block can enhance the effective signal to noise ratio at its output. For
this reason, the number of bits at the DIGOUT1 to DIGOUT16 signals are considered to be 16. However, some
of the LSBs of this 16-bit word may be zero. For example, when the digital processing block is bypassed, the
number of non-zero bits in DIGOUT is the same as the ADC resolution—the extra LSBs of the 16-bit word are
zero.

The digital processing block results in additional latency that can be avoided by using the low latency mode
(programmed using the LOW_LATENCY_EN bit) that bypasses the entire digital processing block without
introducing extra latency. The various features available in the digital processing block are shown in Figure 62
and are explained in the subsequent sections.

ADC 2
Output
i Digital Test Patterns
ADCOUT
10b, 12b, 14b DIGOUT
ADC1 Digital Average ) Digital Gain
Output Default = No Default =0 dB ) Digital HPF 16b
- Default = No

Digital Offset
Default = No

Figure 62. ADC Digital Block Diagram

8.3.5.1 Digital Offset

Digital functionality provides for channel offset correction. Setting the DIG_OFFSET_EN bit to 1 enables the
subtraction of the offset value from the ADC output. There are two offset correction modes, as shown in
Figure 63.

DIG_OFFSET_EN

. Data Output,
Bits 13-0 Bits 13-0
Analog ADCx (0s appended as LSBs when in 10-/12-bit resolutions) o+
Input(s)
AUTO_OFFSET_REMOVAL_
ACC_CYCLES OFFSET_REMOVAL_SELF
OFFSET_REMOVAL_START_SEL (Register 4, Bits 12:9) (Register 4, Bit 15)
(Register 4, Bit 14) ¢
Bits
OFFSET_REMOVAL_ 29-0 Truncation and | Bits 13-0
START_MANUAL Accumulator Rounding Data >
(Register 4, Bit 13) Start Bits
TX_TRIG Pin
Bits 9-0
OFFSET_ADC_xo, Extending Sign
OFFSET_ADC_xe Bit to 14 Bits Bits 13-0
Figure 63. Digital Offset Correction Block Diagram
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8.3.5.1.1 Manual Offset Correction

If the channel offset is known or estimated, it can be written into a 10-bit register and can be subtracted from the
ADC output. There are 32 sets of manual offset controls. To enable per-channel offset correction in the 32-input
mode, the offset values for the odd and even data streams of each of the 16 ADCs can be independently
controlled. The registers OFFSET_ADCxo and OFFSET_ADCxe correspond to the offsets subtracted from the
odd and even data streams of ADCx. Write the offset values in twos complement format.

8.3.5.1.2 Auto Offset Correction Mode (Offset Correction using a Built-In Offset Calculation Function)

The auto offset calculation module can be used to calculate the channel offset that is then subtracted from the
ADC output. To enable the auto offset correction mode, set the OFFSET_REMOVAL_SELF bit and
DIG_OFFSET_EN bit to 1.

In auto offset correction mode the dc component of the ADC output (assumed to be the channel offset) is
estimated using a digital accumulator. The ADC output sample set used by the accumulator is determined by a
start time or first sample and number of samples to be used. A high pulse on the TX_TRIG pin or setting the
OFFSET_REMOVAL_START_MANUAL register can be used to determine the first sample to the accumulator.
To set the number of samples, the AUTO_OFFSET_REMOVAL_ACC_CYCLES register must be programmed
according to Table 7.

If a pulse on the TX _TRIG pin is used to set the first sample, additional flexibility in setting the first sample is
provided. A programmable delay between the TX_TRIG pulse and the first sample can be set by writing to the
OFFSET_CORR_DELAY_FROM_TX_TRIG register.

The determined offset value can be read out for each channel. Set the channel number in the
AUTO_OFFSET_REMOVAL_VAL_RD_ CH_SEL register and read the offset value for the corresponding channel
in the AUTO_OFFSET_REMOVAL_VAL_RD register. Note that the offset estimation is done separately for the
odd and even data streams of each of the 16 ADCs and results in 32 sets of offset estimates that can be read
out.

Table 7. Auto Offset Removal Accumulator Cycles

NUMBER OF SAMPLES USED FOR OFFSET VALUE
EVALUATION

2047
127
255
511

1023

2045

4095

8191

16383
32767
10 to 15 65535

AUTO_OFFSET_REMOVAL_ACC_CYCLES (Bits 3-0)

O|o|N|O|a |~ |W|N|F|O
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8.3.5.1.3 Digital Averaging

The data from two adjacent ADCs (ADC1 and ADC2, ADC3 and ADC4, and so forth) can be averaged by
enabling the AVG_EN bit. A scenario where this feature can be useful is where the same analog input is fed to
two channels and their outputs are averaged to achieve approximately a 3-dB improvement in SNR. The
mapping of DIGOUT to the ADC data is shown in Table 8.

Table 8. Mapping of the DIGOUT Words to the ADC Outputs when Using Digital Averaging

DIGOUT RELATIONSHIP TO ADC DATA LVDS PAIR THE DATA COME OUT ON
1X DATA RATE MODE 2X DATA RATE MODE
DIGOUT1 Average of ADC1 and ADC2 DOUT1 DOUT1
DIGOUT2 Average of ADC3 and ADC4 DOUT2
DIGOUTS3 Average of ADC5 and ADC6 DOUTS3 DOUT2
DIGOUT4 Average of ADC7 and ADC8 DOUT4
DIGOUT5 Ignore — —
DIGOUT6 Ignore — —
DIGOUT7 Ignore — —
DIGOUTS Ignore — —
DIGOUT9 Average of ADC9 and ADC10 DOUT9 DOUTY
DIGOUT10 Average of ADC11 and ADC12 DOUT10
DIGOUT11 Average of ADC13 and ADC14 DOUT11 DOUTL0
DIGOUT12 Average of ADC15 and ADC16 DOUT12
DIGOUT13 Ignore — —
DIGOUT14 Ignore — —
DIGOUT15 Ignore — —
DIGOUT16 Ignore — —

8.3.5.1.4 Digital Gain

The digital gain block can be enabled using the DIG_GAIN_EN bit. When enabled, a digital gain programmable
from O dB to 6 dB in steps of 0.2 dB can be applied. To enable individual digital gain control for each input in 32-
input mode, a separate digital gain control is provided for the odd and even sample of each ADC. Therefore,
there are 32 gain controls. When using 16-input mode, set the odd and even gain controls of the same ADC to
the same value. When using 8-input mode, four sets of gain controls are to be set to the same value (the odd
and even gains of adjacent ADCs; for instance, ADC1 and ADC?2).

8.3.5.1.5 Digital HPF

A digital high-pass filter (HPF) can be enabled in the path of each ADC word. The enable control is shared
between sets of four consecutive-numbered ADCs (ADC1-ADC4, ADC5-ADC8, ADC9-ADC12, and ADC13-
ADC16). For example, DIG_HPF _EN_ADC1-4 enables the HPF in the paths of ADCOUT1, ADCOUT2,
ADCOUT3, and ADCOUTA4. The digital high-pass transfer function is determined by Equation 1:
2k
Y(n)= ———— [x(n)—x(n-1) +y(n—1)]
2“+1 )
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When DIG_HPF_EN_ADC1-4 is set, the value of K in Equation 1 is set by the HPF_CORNER_ADC1-4 bits. The
value of K can be programmed from 2 to 10. Table 9 shows the cutoff frequency as a function of K.

Table 9. Digital HPF, —1-dB Corner Frequency versus K and fg

CORNER FREQUENCY (k) CORNER FREQUENCY (kHz)
(HPF_CORNER_ADCX
Register) fs = 40 MSPS fs = 50 MSPS fs = 65 MSPS
2 2780 3480 4520
3 1490 1860 2420
4 738 230 1200
5 369 461 600
6 185 230 300
7 111 138 180
8 49 61 80
9 25 30 40
10 12. 15 20

By default the HPF output is truncated to 14 bits. To enable the rounding operation to map the HPF output to the
ADC resolution, set the HPF_ROUND_EN_CH1-8 and HPF_ROUND_EN_CH9-16 bits to 1.

8.3.6 Data Formatting

The data formatting block does two functions: truncation and test pattern insertion. The serialization block
following the data formatting block performs a parallel-to-serial conversion of the input word. The serialization
factor is programmable to 10, 12, 14, or 16. The truncation block truncates the DIGOUT signal to the number of
bits specified by the serialization factor. The number of bits in DIGRESL1 to DIGRES16 is therefore determined by
the serialization factor. Again, some of the bits in DIGRES may always be zero, depending on the combination of
ADC resolution, what digital features are enabled or disabled, and the serialization factor that is programmed. To
aid the FPGA in capturing and deserializing the serial output, the device includes provisions to replace the ADC
data with test patterns. The SERIAL_IN1 to SERIAL _IN16 signals are the same as the DIGRES1 to DIGRES16
signals during normal operation. When a test pattern is programmed, the DIGRES signals are replaced with the
appropriate test pattern. The manner in which a given test pattern actually comes out of the LVDS lines can be
altered based on the serializer operating mode because the serializer itself has multiple modes (LSB-, MSB-first
modes and 1X, 2X data rate modes).

8.3.7 Serializer and LVDS Interface

By default, each serializer takes in one SERIAL_IN word and performs a parallel-to-serial conversion. This mode
is referred to as the 1X data rate mode. In the 1X data rate mode, all 16 LVDS pairs are active and each pair
corresponds to the data coming out of one ADC. In the 2X data rate mode (set using the LVDS RATE_2X bhit),
the data from a pair of ADCs (two SERIAL_IN words) is packed into the same serial stream. In 2X mode, half the
LVDS pairs are idle and can be powered down. The 2X data rate mode causes the LVDS interface to run at
twice the rate but results in power saving. See the Timing Requirements: Signhal Chain table for speed
restrictions when using the 1X and 2X data rate modes.

The LVDS interface is a clock-data-frame (CDF) format, and has a frame clock and a high-speed bit clock in
addition to the serial data lines.
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The frequency of the bit clock with respect to the conversion clock frequency depends on the serialization factor
(set using the SER_DATA RATE bits), as shown in Table 10. Note that the serialized data are meant to be
captured on both the rising and falling edges of the bit clock. Thus, the serialized data rate is twice the bit clock
frequency.

Table 10. Bit Clock Rate Relationship to the Conversion Clock and System Clock Rates

BIT CLOCK RATE (fg in Terms of fs)
SERFIQI&I%SQON DATA RATE MODE (Bf:sTiT(EI'_"(G?f(f:nKs %?IS 16-INPUT MODE 32-INPUT MODE 8-INPUT MODE
10 1X 5 x fc 5 x fg 5 x fg 2.5 x fg
2X 10 x fc 10 x fg 10 x fg 5 x fg
1 1X 6 x fc 6 x fg 6 x fg 3 xfg
2X 12 x fc 12 x fg 12 x fg 6 x fg
1 1X 7 x fc 7 x fg 7 x fg 3.5 xfg
2X 14 x fc 14 x fg 14 x fg 7 x fg
16 1X 8 x fc 8 x fg 8 x fg 4 x fg
2X 16 x fc 16 x fg 16 x fg 8 x fg

The relationship of the frame clock frequency to the conversion clock frequency for the three input modes is as
shown in Table 11. The relationship of the frame clock frequency to the system clock (and conversion clock)
frequencies is the same between the 1X and 2X data rate modes.

Table 11. Relation of Frame Clock Rate to the Conversion Clock and System Clock Rates

ANALOG INPUT MODE FRAME CLOCK RATE FRAME CLOCK RATE DATA RATE MODES
(Number of Channels) (fr in Terms of fc) (fr in Terms of fg) SUPPORTED

16 fo fs 1X, 2X

32 0.5 x f¢ 0.5 x fg 1X

8 fo 0.5 x fg 1X, 2X

The serialization schemes for the various modes are illustrated in Figure 64 to Figure 68. Note that although the
signals marked ADCx Conversion in Figure 64 to Figure 68 represent a multi-bit digital word, the SERIAL_OUTX
signals are actually serialized representations of the correspondingly colored signals. For example, the blue-
colored section in the SERIAL_OUT1 signal in Figure 64 contains the serial stream of data that originated from
the word corresponding to ADC1o.
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Figure 64. ADC to Output Mapping in 16-Input, 1X Mode in LVDS Interface Mode
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Figure 65. ADC to Output Mapping in 8-Input, 1X Mode in LVDS Interface Mode
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Figure 66. ADC to Output Mapping in 16-Input, 2X Mode in LVDS Interface Mode
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Figure 67. ADC to Output Mapping in 8-Input, 2X Mode in LVDS Interface Mode
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Figure 68. ADC to Output Mapping in 32-Input, 1X Mode in LVDS Interface Mode

The mapping of the subsequent-numbered ADC signals to subsequent-numbered SERIAL_OUT signals follows
the same pattern as indicated previously.

The serialized stream in SERIAL_OUT is a serialized representation of SERIAL_IN, which is the input word
coming into the serializer. By default, serialization is done LSB-first. By setting the MSB_FIRST bit, serialization
can be set to MSB-first.

The alignment of the frame clock, bit clock, and the serialized output data is illustrated in Figure 1 for 16-input
mode where the serialization factor is set to 12 bit, serialization is LSB-first, and the data rate is set to 1X mode.

Another case is shown in Figure 69 for 16-input mode. Here, the serialization factor is set to 14 bit, serialization
is MSB-first, and the data rate is set to 2X mode.

I
< SERIAL_IN1 (D[13:0]) > < SERIAL_IN2 (D[13:0]) >
I

oo (2o e e ) ) o o) ) = e e e e e e e o e e e e ) )
| [
Figure 69. LVDS Output Signals Timing Diagram in 16-Input Mode with

14-Bit Serialization, MSB-First, 2X Data Rate Mode

|
|
Frame Clock (FCLK) |
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The serialized signals come out on the DOUT pins as indicated in Table 12. The buffers marked Idle can be
powered down using the appropriate register bits to save power.

Table 12. Mapping of the Serialized Outputs to the DOUT Pins

LVDS OUTPUT PIN (DOUT) OUTPUT SIGNAL
1X DATA RATE MODE 2X DATA RATE MODE
DOUT1 SERIAL_OUT1 SERIAL_OUT1
DOUT2 SERIAL_OUT2 SERIAL_OUT3
DOUT3 SERIAL_OUT3 SERIAL_OUT5
DOUT4 SERIAL_OUT4 SERIAL_OUT7
DOUTS SERIAL_OUT5 Idle
DOUT6 SERIAL_OUT6 Idle
DOUT7 SERIAL_OUT7 Idle
DOUT8 SERIAL_OUT8 Idle
DOUT9 SERIAL_OUT9 SERIAL_OUT9
DOUT10 SERIAL_OUT10 SERIAL_OUT11
DOUT11 SERIAL_OUT11 SERIAL_OUT13
DOUT12 SERIAL_OUT12 SERIAL_OUT15
DOUT13 SERIAL_OUT13 Idle
DOUT14 SERIAL_OUT14 Idle
DOUT15 SERIAL_OUT15 Idle
DOUT16 SERIAL_OUT16 Idle
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8.3.8 LVDS Buffers
A graphical representation of the 18 LVDS output buffers is shown in Figure 70.
LVDS Buffer
Z:' DOUTP1
[ DOUTM1
) DOUTP2
) DOUTM2
o .
I I I Digital Output
o
o
o
o
o
o
DOUTP16
DOUTM16
| DCLKP
! Serial Clock
DCLKM
) FCLKP
b FCLKM Frame Clock
Figure 70. LVDS Output
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The equivalent circuit of each LVDS output buffer is shown in Figure 71. The buffer is designed for a differential
output impedance of 100 Q (Rpyt). The differential outputs can be terminated at the receiver end by a 100-Q
termination. The buffer output impedance functions like a source-side series termination. By absorbing reflections
from the receiver end, the buffer output impedance helps improve signal integrity.

Device

High
Low

T CTTA T
| | ] |
] : ] :
+ =3 ! i I
+0.4V ! H ! ! OUTP
—_ ] ]
| | | |
| | | |
External

<—| 100-Q Load

Rour OUTM

Low
High

|

:

+ 1

+

1.03 V<> 0.4V i
- — i

|

[}

] ]
| |
1 O/ o | Switch impedance is
N ! !
]
] ]

nominally 50 Q (£10%).

NOTE: When either the high or low switches are closed, differential Royt = 100 Q.
Figure 71. LVDS Output Circuit

8.3.9 JESD204B Interface

8.3.9.1 Overview

When operating in 16-input and 32-input modes, the device supports a multi-lane output interface based on the
JEDEC standard: JESD204B (serial interface for data converters). This interface runs up to 5 Gbps and provides
a compact way of routing the data from multiple ADCs in the device to the FPGA. Subclasses 0, 1, and 2 of the
JESD204B interface are supported. The block diagram in Figure 72 illustrates the connections of the JESD
interface to the rest of the device. After the test pattern insertion block, the parallel data streams SERIAL_IN1 to
SERIAL_IN16 can be routed to either the LVDS interface or to the JESD interface (or both). The ADC data can

be sent out using the EN_JESD and DIS_LVDS controls. The LVDS_INx and CML_INx words are the same as
the SERIAL_INXx words.
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l -L FIRST Mode l
_________________________ PR
1T ' + SERIAL_
| SERIAL_ LVDS_IN1 ouT1 DOUT1
—————
ADCOUT1 DIGOUT1 DIGRES1 IN1 :lﬁ—‘:\/'\
| |
12,14 |26 12,14, 16 12,14, 16 12,14,18 ! : LVDS Outputs
1 1 SERIAL_ I LVDS | Output |
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l LVDS_IN16 SERIAL_ DOUT16
| || L 0UT16 FCLK
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! o : ! 12,14, 16 DCLK
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| Processing | | | Truncation | est matern | JESD’
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| : o : | CML_IN1 -
| |
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- SERIAL '
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I 1
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___________ Do D _ L I
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Conversion Clock, fc SYNC~, SER_ DATA_
Sampling Clock, SYSREF DATA_ | PACKING
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Internal Clock Generation and
Clock Tree
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Figure 72. JESD Interface Connection to the Digital Processing Output
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The JESD interface can be enabled by setting the EN_JESD bit to 1. When in JESD mode, the LVDS interface
can be disabled by setting the DIS_LVDS bit to 1. Both the LVDS and JESD interfaces can be simultaneously
kept active by setting the DIS_LVDS bit to 0 and the EN_JESD bit to 1.

Table 13 shows the clock rates corresponding to the various clocks mentioned in the JESD204B document. This
mapping is independent of whether the device operates in 8-, 16-, or 32-input mode.

Table 13. Mapping of JESD204B Clock Notation to the Clock Rates

CLOCK NOTATION IN JESD204B DOCUMENT CORRESPONDING CLOCK RATE
Device clock fs
Frame clock fc
Conversion clock fc
Sample clock fc

All mandatory features of the JESD204B interface are supported by the device, and are:

» Breaking up of data from the ADCs into octets.

» Optional scrambling of octets to avoid spectral tones.

» Conversion of (scrambled) octets to 10-bit words using 8b, 10b encoding.

» Parallel-to-serial conversion of octets.

» A code group synchronization (CGS) phase to enable the receiver to synchronize to the frame boundaries.

* An initial lane alignment (ILA) sequence phase to help the receiver align the data from all lanes and also for
the receiver to read and verify the link configuration parameters.

» Character replacement at frame and multi-frame boundaries during normal data transmission to enable the
receiver to monitor frame alignment.

» Mechanism to achieve deterministic latency across the link using the SYSREF signal in subclass 1 and the
SYNC-~ signal in subclass 2.

The Link Configuration section details only the device-specific implementation aspects of the JESD204B

interface. For additional details related to the standard, see the JEDEC standard 204B (July 2011).

8.3.9.2 Link Configuration

The JESD204B link in the device can be configured to operate in different modes using the register controls in
Table 14.

Table 14. Register Controls Determining Link Configuration Parameters

REGISTER CONTROL DESCRIPTION ALLOWED SETTINGS
NUM_ADC_PER_LANE Number of ADC words packed into one lane 2,4,8
ADC RES Numbey of bits resolution in the ADC word input to the JESD 10, 12, 14, 16
- transmitter block
SER_DATA_RATE Serialization factor control 10, 12, 14, 16

In addition to the register controls mentioned in Table 14, the SING_CONV_PER_OCT register bit controls the
packaging efficiency of the ADC data into octets.

The link configuration parameters are determined by Table 15.
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Table 15. Link Configuration Parameters

LINK CONFIGURATION PARAMETER LINK CONFIGURATION FIELD
DEFAULT VALUE
LINK CONFIGURATION ALLOWED VALUES - CORRESPONDING RELATION OF FIELD TO
PARAMETER DIESERIPTERN (Decimal) {In resae], Uilsss, ISR @IF S=TNE FIELD IN ILAS PARAMETER
Otherwise Specified)
ADJCNT Not relevant 0 0 Forced to 0; not used ADJCNTI[3:0] Binary value
ADJDIR Not relevant 0 0 Forced to 0; not used ADJDIR[0] Binary value
BID Bank ID 0...15 0 BANK_ID register control BID[3:0] Binary value
CF Number of control words per frame 0 0 Forced to O CF[4:0] Binary value
Cs Number of control bits per sample 0 0 Forced to 0 CSJ[1:0] Binary value
DID Device ID 0...255 0 DEVICE_ID register control DID[7:0] Binary value
F Number of octets per frame See Table 18 6 Determined by Table 18 F[7:0] Binary value minus 1
HD High density format 0 0 Forced to 0; not used HD[0] Binary value
0= JESD204A ENABLE_JESD_VER_CONTROL,
JESDV JESD204 version 1 - JESD204B 1 JESD_VERSION register control; see JESDV[2:0] Binary value
B Table 16
Determined by Table 29; can be
. changed using FORCE_K and . . h
K Number of frames per multiframe See Table 16 3 K_VALUE_TO_FORCE register K[4:0] Binary value minus 1
controls
L Number of lanes 2,4,8 4 Determined by Table 18 L[4:0] Binary value minus 1
Default (value given in Table 17) can
. : be changed using EN_LANE_ID# and . .
LID Lane ID 1to8 As given in Table 5 LANE. ID# register controls for each LID[4:0] Binary value
lane number
M Number of ADCs 16 16 Forced to 16 M[7:0] Binary value minus 1
N ADC resolution 10, 12, 14, 16 12 Determined b}é(ﬁ][t)rgl—RES register N[4:0] Binary value minus 1
N’ Total number of bits per sample See Table 18 12 Determined by Table 18 N'[4:0] Binary value minus 1
PHADJ Not relevant 0 0 Forced to 0; not used PHADJ[0] Binary value
S Number of samples per ADC per frame 1 1 Forced to 1 S[4:0] Binary value minus 1
SCR Scrambler enable or disable 0,1 0 SCR_EN register control SCRI0] Binary value
0 = Subclass 0 ENABLE_JESD_VER_CONTROL,
SUBCLASSV Device subclass version 1 = Subclass 1 1 JESD_SUBCLASS register control; SUBCLASSV[2:0] Binary value
2 = Subclass 2 see Table 16
RES1 Reserved field 1 0 0 Forced to O RES1[7:0] Binary value
RES2 Reserved field 2 0 0 Forced to O RES2[7:0] Binary value
Lane 1 - 32h Default value as calculated by device
Lane 3 — 34h can be changed using . .
CHKSUM Checksum — Lane 5 — 36h EN_CHECKSUM_LANE# and FCHK[7:0] Binary value
Lane 7 — 38h CHECK_SUM# for each lane number

(1) Corresponding to ADC_RES set to 12 bits, SER_DATA_ RATE set to 12 bits, NUM_ADC_PER_LANE set to four ADCs per lane, SING_CONV_PER_OCT mode disabled, and

ENABLE_JESD_VER_CONTROL set to 0 (to operate in JESD204B-subclassl).
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8.3.9.3 JESD Version and Subclass

The interface can be configured to operate either as a JESD204A version or as a JESD204B version.
Furthermore, when operating as a JESD204B version, the subclass can be configured as subclass 0, 1, or 2.
The register controls for programming the version and subclass are shown in Table 16.

Table 16. JESD Version and Subclass Control

FIELD VALUE

ENABLE_JESD_ JESD_ SUBCLASS
VER_CONTROL | JESD_VERSION SUBCLASS JESD VERSION JESD VERSION VERSION

0 x® X JESD204B-subclass1 001 001

1 000 000 JESD204A 000 000

1 001 000 JESD204B-subclass 0 001 000

1 001 001 JESD204B-subclass 1 001 001

1 001 010 JESD204B-subclass 2 001 010

(1) X =don't care.

8.3.9.4 Transport Layer

In the JESD204B transport layer, the incoming stream of ADC samples are mapped to one or more parallel lanes
and grouped into a frame of F octets for transmission on each lane. Additional tail bits can be appended to the
ADC samples.

8.3.9.4.1 User Data Format

The interface can be configured to operate in 2, 4, or 8 lane modes (L = 2, 4, or 8). Depending on the number of
lanes used, the data from the 16 ADCs comes out in the different lanes as shown in Table 17.

Table 17. Lane Mapping to CML Pins®

UANEID | MAPPING TO THE PINS “lanemod® | (elaneMode® | (LaneMode)®
1 CML1_OUTP-CML1_OUTM ADC1, ADC2 ADC1...ADC4 ADC1...ADC8
2 CML2_OUTP-CML2_OUTM ADC3, ADC4 — —
3 CML3_OUTP-CML3_OUTM ADCS5, ADC6 ADCS5...ADC8 —
4 CML4_OUTP-CML4_OUTM ADC7, ADC8 — —
5 CML5_OUTP-CML5_OUTM ADC9, ADC10 ADC9...ADC12 ADC9...ADC16
6 CML6_OUTP-CML6_OUTM ADC11, ADC12 — —
7 CML7_OUTP-CML7_OUTM ADC13, ADC14 ADC13...ADC16 —
8 CML8_OUTP-CML8_OUTM ADC15, ADC16 — —

(1) More accurately, ADC1...ADC16 corresponds to CML_IN1...CML_IN16 as illustrated in Figure 72.
(2) Determined by the NUM_ADC_PER_LANE register control.

The unused lanes are automatically powered down.

The device supports several combinations of ADC resolutions and number of lanes. There are no control bits or
control words (CF = 0). The device has two modes of data packing: normal packing mode and single converter
per octet mode. The packing mode can be chosen using the SING_CONV_PER_OCT register control. The
number of ADCs per lane can be programmed to 8, 4, or 2 using the NUM_ADC_PER_LANE register control.
The number of ADCs per lane automatically determines the value of L (the number of lanes). The values of N’
and F for the different modes are described in Table 18.
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Table 18. Different JESD204B Interface Modes of Operation

®
(Resolution of | NORMAL PACKING MoDE® | SINCr TaRi S et PER
NUMBER OF | SER_DATA_ ADC_RES, He) ADC Word
ADCS PER RATE, Nres® h N'® E® N'® F®
@ | Nger®®@ (Bits) (Bits) (Lanes) Input to the
LANE, Na SER JESD204B (Total Number (Octets per (Total Number (Octets per
Transmitter) of Bits) Frame) of Bits) Frame)
SER_DATA_ SER_DATA_ )
8 10, 12, 14,16 | 10, 12, 14,16 2 ADC_RES RATE @ RATE 16 16
SER_DATA_ SER_DATA_ ©
4 10, 12, 14,16 | 10, 12, 14, 16 4 ADC_RES RATE@ RATE2 16 8
10 10 ADC_RES 12 3© 16 40
12 10, 12 ADC_RES 12 3 16 40
2 8
14 10, 12, 14 ADC_RES 16 40 16 40
16 10, 12, 14, 16 ADC_RES 16 4 16 40

(1) Value or mode is set by programming the appropriate registers.

(2) SER_DATA_RATE must be greater than or equal to ADC_RES.

(3) Automatically calculated and set by the device.

(4) When SER_DATA_RATE > ADC_RES, then each ADC word is additionally padded with the (SER_DATA_RATE — ADC_RES) number
of zeros on the LSB side to create the'JESD ADC word. Each JESD ADC word is broken up into nibbles. Incomplete nibbles (if any) are
stuffed with the starting bits of the subsequent JESD ADC word for maximum data packing.

(5) Each ADC sample is broken into two octets; the incomplete octet is completed using zeros as tail bits.

(6) Each ADC sample is broken into nibbles; incomplete nibbles are completed using zeros as tail bits.

The data packing modes are described in Table 19 to Table 24 for different modes of operation. Lane 1 is used

for illustration purposes in these tables.

Table 19. Data Packing in Normal Packing Mode for N, = 8 and Nggs = Nggr?

OCTET NRES =10, NSER =10 NRES =12, NSER =12 NRES =14, NSER =14 NRES =16, NSER =16

NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2

1 ADC1[9:6] | ADC1[5:2] | ADC1[11:8] | ADC1[7:4] | ADC1[13:10] | ADC1[9:6] | ADC1[15:12] | ADC1[11:8]
ADCL[1:0], , _ , , ADC1[1:0], , ,

2 ADG2[0g] | ADC27:4] | ADC130] | ADC2[118] | ADC15:2] | anioiays | ADCL7A4] | ADCI[30]

3 ADC2[3:0] | ADC3[9:6] | ADC2[7:4] | ADC2[3:0] | ADC2[11:8] | ADC2[7:4] | ADC2[15:12] | ADC2[11:8]

4 ADC3[5:2] ﬁ%%i[[gg]’ ADC3[11:8] | ADC3[7:4] | ADC2[3:0] | ADC3[13:10] | ADC2[7:4] | ADC2[3:0]

5 ADCA[7:4] | ADC4[3:0] | ADC3[3:0] | ADC4[11:8] | ADC3[9:6] | ADC3[5:2] | ADC3[15:12] | ADC3[11:8]
. . . . ADC3J[1:0], . . .

6 ADC5[96] | ADCS[5:2] | ADCA[7:4] | ADCA[30] | znlaiars | ADCA[LLS] | ADC3[7:4] | ADC3[30]
ADC5[1:0], . ) ) . . ) )

7 ADCG[o:g] | ADCOI7:4] | ADCS[11:8] | ADCS[7:4] | ADCA[7:4] | ADCA[3.0] | ADC4[15:12] | ADCA[11:8]

8 ADC6[3:0] | ADC7[9:6] | ADC5[3:0] | ADC6[11:8] | ADC5[13:10] | ADCS[9:6] | ADCA[7:4] | ADCA4[3:0]
, ADCT7[L:0], _ , , ADC5[1:0], , _

9 ADCT5:2] | \ocgiog] | ADCEI7:4] | ADCE[30] | ADCS[5:2] | ppCimaqs) | ADCS[15:12] | ADCS[LLS]

10 ADC7[7:4] | ADCS8[3:0] | ADC7[11:8] | ADC7[7:4] | ADC6[11:8] | ADCS6[7:4] | ADCS5[7:4] | ADCS5[3:0]

11 — — ADC7[3:0] | ADC8[11:8] | ADCS6[3:0] | ADC7[13:10] | ADC6[15:12] | ADC6[11:8]

12 — — ADCS8[7:4] | ADCS8[3:0] | ADC7[9:6] | ADC7[5:2] | ADCS6[7:4] | ADCS[3:0]
ADC7[1:0], . . .

13 — — — — ADCB[13:12] | ADCBILL8] | ADC7[15:12] | ADC7[11:6]

14 — — — — ADC8[7:4] | ADC8[3:0] | ADC7[7:4] | ADC7[3:0]

15 — — — — — — ADCS8[15:12] | ADC8[11:8]

16 — — — — — — ADC8[7:4] | ADCB8[3:0]

(1) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.
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Table 20. Data Packing in Normal Packing Mode for N, = 8 and Nggg > Nges®

e Nges = 10, Nggr = 12 NRes = 12, Nggr = 14 Nges = 14, Nggr = 16
NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2
1 ADC1[9:6] ADC1[5:2] ADC1[11:8] ADCL[7:4] ADC1[13:10] ADC1[9:6]
2 ADC1[L:0], 00 ADC2[9:6] ADC1[3:0] 00,ADC2[11:10] ADC1[5:2] ADC1[L:0], 00
3 ADC2[5:2] ADC2[L:0], 00 ADC2[9:6] ADC2[5:2] ADC2[13:10] ADC2[9:6]
4 ADC3[9:6] ADC3[5:2] ADC2[1:0],00 ADC3[11:8] ADC2[5:2] ADC2[L:0], 00
5 ADC3[L:0], 00 ADC4[9:6] ADC3[7:4] ADC3[3:0] ADC3[13:10] ADC3[9:6]
6 ADCA4[5:2] ADC4[1:0], 00 | 00,ADC4[11:10] ADC4[9:6] ADC3[5:2] ADC3[1:0], 00
7 ADCS5[9:6] ADC5[5:2] ADCA4[5:2] ADCA4[1:0],00 ADCA4[13:10] ADC4[9:6]
8 ADCS5[1:0], 00 ADC6[9:6] ADC5[11:8] ADCS5[7:4] ADCA4[5:2] ADCA4[1:0], 00
9 ADC6[5:2] ADC6[L:0], 00 ADC5[3:0] 00,ADC6[11:10] ADC5[13:10] ADC5[9:6]
10 ADC7[9:6] ADC7[5:2] ADC6[9:6] ADC6[5:2] ADC5[5:2] ADCS5[1:0], 00
11 ADC7[L:0], 00 ADC8[9:6] ADCS[L:0],00 ADC7[11:8] ADC6[13:10] ADC6[9:6]
12 ADC8[5:2] ADCS[L:0], 00 ADC7[7:4] ADC7[3:0] ADC6[5:2] ADCS[L:0], 00
13 — — 00,ADC8[11:10] ADC8[9:6] ADC7[13:10] ADC7[9:6]
14 — — ADCS8[5:2] ADCS8J[1:0],00 ADC7[5:2] ADC7[1:0], 00
15 — — — — ADC8[13:10] ADC8[9:6]
16 — — — — ADC8[5:2] ADCS[L:0], 00

(1) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.

Table 21. Data Packing in Normal Packing Mode for N, = 4 and Nggs = Nggr?

OCTET NRES = 10, NSER = 10 NRES = 12, NSER =12 NRES = 14, NSER =14 NRES = 16, NSER =16
NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2
1 ADC1[9:6] ADC1[5:2] ADC1[11:8] ADC1[7:4] ADC1[13:10] ADC1[9:6] ADC1[15:12] | ADC1[11:8]
ADC1J[1:0], . . . . ADC1J[1:0], . .
2 ADC2[9:8] ADC2[7:4] ADC1[3:0] ADC2[11:8] ADC1[5:2] ADC2[13:12] ADC1[7:4] ADC1[3:0]
3 ADC2[3:0] ADC3[9:6] ADC2[7:4] ADC2[3:0] ADC2[11:8] ADC2[7:4] ADC2[15:12] | ADC2[11:8]
4 ADC3[5:2] A,Egj[[;é}] ADC3[11:8] ADC3[7:4] ADC2[3:0] ADC3[13:10] ADC2[7:4] ADC2[3:0]
5 ADCA4[7:4] ADCA4[3:0] ADC3J[3:0] ADCA4[11:8] ADC3[9:6] ADC3I[5:2] ADC3[15:12] | ADC3[11:8]
. . ADC3J1:0], . . .
6 — — ADCA4[7:4] ADCA4[3:0] ADC4[13:12] ADCA4[11:8] ADC3[7:4] ADC3J[3:0]
— — — — ADCA[7:4] ADCA4[3:0] ADCA4[15:12] | ADC4[11:8]
8 — — — — — — ADCA[7:4] ADCA4[3:0]
(1) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.
Table 22. Data Packing in Normal Packing Mode for N, = 4 and Nggg > Nges™
OCTET NRES = 10, NSER =12 NRES = 12, NSER =14 NRES = 14, NSER =16
NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2
1 ADC1[9:6] ADC1[5:2] ADC1[11:8] ADC1[7:4] ADC1[13:10] ADC1[9:6]
2 ADC1J[1:0], 00 ADC2[9:6] ADC1[3:0] 00,ADC2[11:10] ADC1[5:2] ADC1[1:0], 00
3 ADC2[5:2] ADC2[1:0], 00 ADC2[9:6] ADC2[5:2] ADC2[13:10] ADC2[9:6]
4 ADC3[9:6] ADC3[5:2] ADC2[1:0],00 ADC3[11:8] ADC2[5:2] ADC2[1:0], 00
5 ADC3J1:0], 00 ADCA4[9:6] ADC3[7:4] ADC3J[3:0] ADC3[13:10] ADC3J[9:6]
6 ADCA4[5:2] ADCA4J[1:0], 00 00,ADC4[11:10] ADCA4[9:6] ADC3J[5:2] ADC3J1:0], 00
7 — — ADCA4[5:2] ADCA4J[1:0],00 ADCA4[13:10] ADCA4[9:6]
8 — — — — ADCA4[5:2] ADCA4[1:0], 00

(1) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.
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Table 23. Data Packing in Normal Packing Mode for Ny, = 2®

ocrer | NRes =10, NSER =100r 12 Nges = 12, Nsgg = 12 Nges = 14, Nsgg = 14 or 16 Nges = 16, Nger = 16
NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2
1 ADC1[9:6] ADC1[5:2] | ADC1[11:8] | ADC1[7:4] | ADC1[13:10] | ADC1[9:6] | ADC1[15:12] | ADC1[11:8]
2 ADC1[1:0], 00 | ADC2[9:6] ADC1[3:0] | ADC2[11:8] | ADC1[5:2] |ADC1[1:0], 00| ADC1[7:4] ADC1[3:0]
3 ADC2[5:2] | ADC3[1:0], 00| ADC2[7:4] ADC2[3:0] | ADC2[13:10] | ADC2[9:6] | ADC2[15:12] | ADC2[11:8]
4 — — — — ADC2[5:2] | ADC2[1:0], 00| ADC2[7:4] ADC2[3:0]

(1) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.

Table 24. Data Packing in Single Converter per O((l:)t(%t Packing Mode for N,_ = 8 (Independent of

NSER)
oCTET Nges = 10 Nges = 12 Nges = 14 Nges = 16, Nggr = 16

NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2 NIBBLE 1 NIBBLE 2
1 ADC1[9:6] | ADC1[5:2] | ADC1[11:8] | ADC1[7:4] | ADC1[13:10] | ADC1[9:6] | ADCI[15:12] | ADC1[11:8]
2 ADC1[1:0], 00 0000 ADC1[3:0] 0000 ADC1[5:2] |ADC1[1:0], 00| ADC1[7:4] | ADC1[3:0]
3 ADC2[9:6] | ADC2[5:2] | ADC2[11:8] | ADC2[7:4] | ADC2[13:10] | ADC2[9:6] | ADC2[15:12] | ADC2[11:8]
4 ADC2[1:0], 00 0000 ADC2[3:0] 0000 ADC2[5:2] |ADC2[1:0],00| ADC2[7:4] | ADC2[3:0]
5 ADC3[9:6] | ADC3[5:2] | ADC3[11:8] | ADC3[7:4] | ADC3[13:10] | ADC3[9:6] | ADC3[15:12] | ADC3[11:8]
6 ADC3[1:0], 00 0000 ADC3[3:0] 0000 ADC3[5:2] | ADC3[1:0], 00| ADC3[7:4] | ADC3[3:0]
7 ADC4[9:6] | ADCA[5:2] | ADCA4[11:8] | ADCA4[7:4] | ADCA4[13:10] | ADCA4[9:6] | ADC4[15:12] | ADCA[11:8]
8 ADCA4[1:0], 00 0000 ADCA4[3:0] 0000 ADCA4[5:2] | ADC4[1:0], 00| ADCA4[7:4] | ADCA4[3:0]
9 ADC5[9:6] | ADC5[5:2] | ADC5[11:8] | ADCS5[7:4] | ADC5[13:10] | ADC5[9:6] | ADC5[15:12] | ADC5[11:8]
10 ADC5[1:0], 00 0000 ADC5[3:0] 0000 ADCS5[5:2] | ADC5[1:0], 00| ADC5[7:4] | ADC5[3:0]
11 ADC6[9:6] | ADC6[5:2] | ADCS6[11:8] | ADCS6[7:4] | ADC6[13:10] | ADC6[9:6] | ADC6[15:12] | ADC6[11:8]
12 ADC6[1:0], 00 0000 ADC6[3:0] 0000 ADC6[5:2] | ADC6[1:0], 00| ADC6[7:4] | ADC6[3:0]
13 ADC7[9:6] | ADC7[5:2] | ADC7[11:8] | ADC7[7:4] | ADC7[13:10] | ADC7[9:6] | ADC7[15:12] | ADC7[11:8]
14 ADC7[1:0], 00 0000 ADC7[3:0] 0000 ADC7[5:2] | ADC7[1:0],00| ADC7[7:4] | ADC7[3:0]
15 ADCS8[9:6] | ADCS8[5:2] | ADCS[11:8] | ADCS[7:4] | ADC8[13:10] | ADCS[9:6] | ADC8[15:12] | ADCS[11:8]
16 ADCS[1:0], 00 0000 ADCS[3:0] 0000 ADCS8[5:2] | ADC8[1:0], 00| ADCS8[7:4] | ADCS8[3:0]

(1) For Np_ = 4, use the first eight octets. For Ny, = 2, use the first four octets.

(2) A similar data packing scheme is used for other lanes with the mapping of ADCs per lane as indicated in Table 17.

Tail bits (in modes where applicable) are set to 0. There is no option for a pseudo-random generator for
generating the tail bits. When a converter is powered down, the corresponding sample is replaced by a dummy
sample that corresponds to all zeros. There is no option for a pseudo-random generator for generating the
dummy samples. The value S (number of samples per ADC per frame minus 1) is always 0 and HD mode is not
supported.

8.3.9.4.2 Transport Layer Test Patterns

All test patterns described in the LVDS Test Pattern Mode section can be set, even with the JESD204B interface.
These test patterns serve as transport layer test modes for the JESD interface. These test patterns can replace
the normal ADC data going into the JESD204B link layer.

8.3.9.5 Scrambler

An optional scrambler is implemented in the device using the polynomial as defined in the JESD204B standard.
The scrambler can be enabled using the SCR_EN register control. The scrambler is bypassed during the code
group synchronization and transmission of the initial lane alignment sequence. There is no alternate scrambler to
keep processing the user data during these states.
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8.3.9.6 Data Link Layer

The data link layer of the JESD204B block handles various functions (such as the 8b, 10b encoding of the input
octets, code group synchronization (CGS), transmission of an initial lane alignment (ILA) sequence, frame
alignment character replacement, and transmission of link layer test patterns). As specified by the standard, the
device uses 8b, 10b coding to encode the data before being transmitted. The frame contents are processed from
MSB to LSB.

8.3.9.6.1 Code Group Synchronization (CGS)

In the CGS state, the device transmits a set of /K28.5/ characters that are used by the receiver to recover the
clock and data from the serial stream using a clock and data recovery (CDR) circuit, and also to align to the
symbol boundaries. The device enters the CGS state when it receives an active (low going) SYNC pulse that is
at least four device clocks wide. In addition, when the device is in the CGS state as defined by the JESD204B
standard, the device can also be made to transmit a stream of /K28.5/ symbols by programming the
TX_SYNC_REQ register control.

8.3.9.6.2 Initial Lane Alignment (ILA)

By default, the CGS phase is followed by the transmission of an ILA sequence. The ILA transmission can be
disabled using the LINK_CONFIG_DIS register control. Transitioning from a CGS state to an ILA sequence state
occurs on the local multiframe clock (LMFC) boundary. By default, the transition occurs at the first LMFC
boundary after SYNC~ is deasserted. However, the transition point can be delayed to the second, third, or fourth
LMFC edge by programming the RELEASE_ILA register control to 1, 2, or 3, respectively. This mode can be
used to provide sufficient time to the receiver to achieve synchronization.

8.3.9.6.3 Lane and Frame Alignment Monitoring

The lane and frame alignment monitoring and character replacement are as per the JESD204B standard. The
insertion of frame and lane alignment characters can be enabled by setting the LANE_ALIGN and
FRAME_ALIGN register controls. These controls, in conjunction with the SCR_EN control, determine the
mechanism of the lane and frame alignment character replacement, as shown in Table 25.

Table 25. Character Replacement for Lane and Frame Alignment

SCR_EN FRAME_ALIGN | LANE_ALIGN EFFECT ON LINK DATA
0 0 0 ADC data are sent without any character replacement.

If the last octet of the multiframe is the same as the last octet of the previous

0 0 1 multiframe, then the last octet is replaced with /K28.3/.

If the last octet of the frame is the same as the last octet of the previous frame, then
0 1 0 the last octet is replaced with /K28.7/. If an alignment character has already been
sent in the previous frame, then no characters are replaced.

0 1 1 Frame and lane alignment character replacements are enabled.

ADC data are scrambled and sent without any character replacement.

If the last scrambled octet of the multiframe is D28.3, then that octet is replaced with

/K28.3/.

If the last scrambled octet of the frame is D28.7, then that octet is replaced with
1 1 0

/K28.71.
1 1 1 Frame and lane alignment character replacements are enabled with scrambling.

8.3.9.6.4 Link Layer Test Modes

The JESD link can be tested by transmitting predetermined 8b, 10b characters in all frames and on all lanes.
Test modes can be enabled with the LINK_LAYER_TESTMODES register control. These test patterns are never
scrambled. A pseudo-random pattern of 120 bits corresponds to the random pattern (RPAT). An additional PRBS
pattern can be output by setting the transport layer test mode to a constant pattern and enabling the scrambler. A
scrambled jitter pattern (JSPAT) is not supported.
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8.3.9.7 Deterministic Latency

Deterministic latency is achieved in the subclass 1 and subclass 2 of the JESD204B standard through a local
multiframe clock (LMFC) that is synchronized between the transmitter and receiver. The phase of the LMFC is
dictated by the sampled SYSREF input in subclass 1 and by the SYNC~ rising edge in subclass 2.

8.3.9.7.1 Synchronization Using SYNC~ and SYSREF

In order to achieve deterministic latency across the entire link, the device supports system-level link
synchronization using the SYNC~ (in subclass 2) and SYSREF (in subclass 1) signals, as mentioned in the
JESD204B standards document. The mapping of these signals to the pin voltages is shown in Table 26.

Table 26. Mapping of the JESD204B Signals to Device Pins

SIGNAL NOTATION IN JESD204B DOCUMENT RELATION TO DEVICE PINS
Device clock ADC_CLKP — ADC_CLKM
SYNC~ SYNCP_SERDES — SYNCM_SERDES
SYSREF®W SYSREFP_SERDES - SYSREFM_SERDES

(1) Must be inactive (low) except when operating in JESD204B subclass 1.

JESD subclasses 1 and 2 use an internal clock called the local multiframe clock (LMFC) to achieve deterministic
latency in the link. The phase of the LMFC clock is set based on the device clock rising edge that the SYSREF
(in subclass 1) or SYNC~(in subclass 2) signals are sampled on. The device clock is the highest speed input
clock for the device and there is no provision for a higher speed adjustment clock to achieve phase adjustments
finer than what is achievable using the device clock. By default, the LMFC count is reset to O during a SYNC~ or
SYSREF event. This reset count can be forced to a different value by using the FORCE_LMFC_COUNT and
LMFC_COUNTER_INIT_VALUE register controls. The LMFC does not exist in JESD subclass O.

SYSREF can be a periodic, one-shot, or gapped periodic active-high signal that is sampled on the rising edge of
the device clock. There is no option to sample the SYSREF signal on the falling edge of the device clock. If
SYSREEF is a periodic or gapped periodic signal, then its periodicity must be a multiple of the LMFC period in
order to avoid unwanted sudden shifts in the phase of the LMFC. Note that a continuous periodic SYSREF can
cause spurious degradation in the ADC performance because of energy coupling into the device at a rate that is
a sub-harmonic of the device clock rate.

In addition to resetting the phase of the LMFC, SYSREF (or SYNC~) also resets some of the other internal clock
dividers not related to the JESD block and affects the reset of the phase of the test pattern generator (see the
LVDS Test Pattern Mode section). SYSREF (or SYNC~) also affects the reset of the frame clock phases and the
odd or even sampling selection in 32-channel mode.

The default mode is to reset all internal dividers as well as the phase of the LMFC during every SYSREF (or
SYNC-~) event based on the JESD subclass.

The reset operations based on SYNC~ and SYSREF for the different subclasses occurs as shown in Table 27.

Table 27. Reset Operations from SYNC~ or SYSREF in the Various JESD204B Subclasses
What gets reset

SUBCLASS

EVENT CONTROLLING THE
RESET

JESD BLOCK (Phase of the LMFC
Clock)

REST OF DEVICE

JESD204B-subclass 0 SYNC-~ rising edge Not applicable Yes
JESD204B-subclass 1 SYSREFW® Yes Yes
JESD204B-subclass 2 SYNC-~ rising edge Yes Yes

JESD204A SYNC-~ rising edge Not applicable Yes

(1) To avoid unexpected reset behavior, SYSREF must be active only when operating in JESD204B subclass 1.
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Table 28 lists the register controls to selectively mask the reset operations of the various blocks.

Table 28. Masking of the Various Reset Operations Resulting from SYNC~ or SYSREF

MASKS RESET OPERATION IN

REGISTER BIT JESDIBEOCN(Ehaseloithe CLOCK DIVIDERS OTHER SYNCHRONIZATION®
LMFC Clock)

JESD_RESET1 No Yes Yes

JESD_RESET?2 Yes Yes No

(1) Demodulators and test pattern generation.

The JESD_RESET1 and JESD_RESET2 bits mask the reset operations as indicated in Table 28 for all
subsequent SYNC~ and SYSREF events after the bits are set. The JESD_RESETS3 register bit is functionally
similar to JESD_RESET?2 (in terms of masking the reset function to the blocks). However, when JESD_RESET3
is set, this bit allows the first SYNC~ or SYSREF event to reset all clock dividers, takes affect, and masks the
reset of the LMFC clock divider only after the first SYNC~ or SYSREF event occurs. The JESD_RESET],
JESD_RESETZ2, and JESD_RESET3 bits can be used appropriately to avoid unwanted reset operations resulting
from SYNC~ and SYSREF events.

When SYSREF resets the rest of the device, the ADC data can be corrupted for four to six clocks. If SYSREF is
periodic, then periodic corruption of ADC data can result. Thus, when using a periodic or a gapped periodic
SYSREF, one JESD_RESET (JESD_RESET1, JESD_RESET2, or JESD_RESET3) must be set to 1.

8.3.9.7.2 Latency

Figure 73 to Figure 76 illustrate the relevant latencies for the JESD interface with the default mode of operation
(four ADCs per lane mode, Napc = 12, Nger = 12, and K = 3) used for illustration purposes.

N+2 N+3 N+4

Sample

Analog Input

to ADC1
K

ADC_CLKP :)
ADC_CLKM

‘ NiaT_sesp

‘

oo | C000000000000000000000000
B
output® |  Output Output
N N+1 N+2

(1) CML_OUT is shown broken in terms of octets.
(2) The ADC word corresponding to ADC1 is contained in the first two octets of output N.
(3) tp sesp is a small additional variable delay which is a fraction of the device clock period.

Figure 73. ADC Latency in JESD Mode
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SYNC-~ is latched by the device.

ADC_CLKP

ADC_CLKM

SYNC~

Na_sync-

\

——» CGS Phase

O =K28.5

O = Data
(1) CML_OUT is broken in terms of octets.

Figure 74. Latency from SYNC~ Assertion to Start of CGS Phase

SYSREF is latched SYNC-~ is latched
by the device. by the device.

ADC_CLKP |
Input Clock
ADC_CLKM ---t i

SYSREF / \

LMFC
(Internal Signal)

SYNC-~ /

| |
i

1st LMFC boundary after SYNC~. T T T | T
i

|
i
No_svne- | ILA Sequence

i
CGS Phase -

O =K28.5
. =K28.0

Figure 75. Latency from SYNC~ Deassertion to Start of ILA Phase in Subclass 1
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SYNC-~ is latched

by the device.

ADC_CLKP
Input Clock
ADC_CLKM ---

i
1 i
LMFC 1st LMFC boundary after SYNC~. ]
(Internal Signal) ,

SYNC~ /

Np_svne- ILA Sequence

|
CGSPhase — ™ |
O =K28.5

' =K28.0

Figure 76. Latency from SYNC~ Deassertion to Start of ILA Phase in Subclass 2

8.3.9.7.3 Multiframe Size

The size of the multiframe (as well as the periodicity of the LMFC clock) is denoted as K. Multiframe size is
calculated as shown in Equation 2:

Ceil (17 / Number of Octets per Frame) < Multiframe Size (In Terms of Number of Frames) 2

Table 29 lists the multiframe size for different modes of operation.

Table 29. Multiframe Size in Different Modes®

2 ADCS PER LANE® 4 ADCS PER LANE® 8 ADCS PER LANE®
RESS‘ESTION =RAlE SIS MULTIFRAME SIZE =SS S MULTIFRAME SIZE =S S MULTIFRAME SIZE
(Bits) (Octets) FRAMES OCTETS (Octets) FRAMES OCTETS (Octets) FRAMES OCTETS
12 3 6 18 6 3 18 12 2 24
14 4 5 20 7 3 21 14 2 28
16 4 5 20 8 3 24 16 2 32

(1) The decimal equivalent of K[4:0] in the link configuration parameter is equal to the multiframe size (in frames) minus 1.
(2) Determined by the register control NUM_ADC_PER_LANE.

8.3.9.8 JESD Physical Layer

The JESD transmitter uses a PLL that runs off an internal low-dropout (LDO) regulator that provides noise
rejection on the external 1.2-V supply. At higher speeds (beyond 4 Ghps), the LDO voltage drops because of
increased switching currents. To improve the jitter at higher speeds, restore the LDO voltage with the
INC_JESD_VDD register control.
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8.3.9.8.1 CML Buffer

The device JESD204B transmitter uses differential CML output drivers with a typical current drive of 16 mA. The
output driver includes an internal 50-Q termination to the DVDD_1P2 supply. Additionally, external 50-Q
termination resistors connected to DVDD_1P2 must be placed close to the receiver pins. DC compliance to the
standard is not ensured and ac coupling can be used to avoid the common-mode mismatch between the
transmitter and receiver, as shown in Figure 77.

DVDD_1P2 cM
CML Buffer (TX)
50 Q (Typ) 500
CML1_ Z6=500Q 0.1 uF
OUTP [
| {j ) [
Lo CML
Receiver
HI 0.1 pF
- @ ) o
(Typ) CMLL_ M
OUTM Z6=500
50 Q (Typ) 50 Q
DVDD_1P2 CM

Figure 77. CML Output Connections

The CML buffer also has a pre-emphasis control for improving the timing margins. Pre-emphasis is achieved by
increasing the CML buffer current if the current transmitter bit is different from the previous one. The current of
the CML buffer for a transitioning bit can be increased from the CML buffer current setting to one of 16 settings in
steps of 0.25 mA using the PRE_EMP register control. Pre-emphasis is recommended to be used at higher
speeds in order to improve the timing margins.
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8.3.9.8.2 Jitter Considerations
Figure 78 shows the data eye measurement of the device JESD204B transmitter against the JESD204B
transmitter eye mask at 3.125 Gbps.

o 229 mV/ [|l0o.0V c a

Real-Time Eye
5279758 UI
608 Wfms

-
3
m
=
7
<

Source Channel 1 Rirms,narrow 7.8 mUI DDJpp 59.3 mUl
RJ Method Spectral DJ&& 1017 mUI DCD 1.8 mUI
Data Rate 3.124906 Gb/s Transitions 3.623397 M ISlpp 55.2 mul
Pattern Length 120 bits Plrms 20.6 mUI DDPWS 30.3 mUl
TH1E-12) 2115 mUl PI&S 57.8 mUl | Clock Recovery  First Order

Figure 78. Eye Diagram at the CML Output at a Data Rate of 3.125 Gbps
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Figure 79 shows the data eye measurement of the device JESD204B transmitter against the JESD204B
transmitter eye mask at 5 Gbps. This measurement is taken with PRE_EMP set to 7.

[229 mv/ |0.0V 0 u]|

SE3d awin |

Real-Time Eye
9625197 UL
693 Wfms

A
\

h

Spectral DJ&& 132.0 mUI 3.7 mUI
4999833 Gb/s Transitions 691082 k ISlpp 91.2 mUI
120 bits PJrms 21.0 mUl DDPWS 47.8 mUl
267.5 mUl PJ&& 54.9 mUl Clock Recovery  First Order

Figure 79. Eye Diagram at the CML Output at a Data Rate of 5 Ghps

The total jitter as a fraction of the Ul changes with interface speed, pre-emphasis setting, and the length of the
trace from the transmitter pins to the external termination resistor. The total jitter at the transmitter pins can
exceed the transmitter eye mask specification for speeds beyond 5 Gbps. However, the interface can be made to
work (and meet the eye mask specification at the receiver inputs) at speeds higher than 5 Gbps for short trace
lengths. Figure 40 illustrates the total jitter as a function of the trace length (between the transmitter pins and the
termination resistor) for 5-Gbps, 6-Gbps, and 6.4-Gbps speeds. Figure 41 to Figure 43 illustrate the total jitter as
a function of the trace length for different pre-emphasis settings at 5 Gbps, 6 Gbps, and 6.4 Gbps, respectively.
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8.3.10 Interfacing SYNC~ and SYSREF Between the FPGA and ADCs

The SYNC~ and SYSREF signals must be connected to the FPGA and the multiple ADCs in the system. When
driving SYNC~ and SYSREF using differential signals, additional interface circuits may be required to decouple
the common-mode levels between the FPGA and the ADC. Figure 80 shows an overview of such a scheme for
driving the SYNC~ signal from the FPGA to multiple ADCs.

SYNC~ (eg. LVDS level)
FPGA

Interface circuit(s)

ADC1 ADC2 ADCn

Figure 80. Connection of SYNC~ From the FPGA to the ADCs

The ADC has internal 5-kQ resistors from the SYNCP and SYNCM pins to an internal reference voltage of 0.7 V.
When driven by a differential driver, an interface circuit may be required to match the common-mode voltages
between the driver and the ADC. An example circuit is shown in Figure 81 to level-shift from a 1.2-V common-
mode voltage at the driver output to the 0.7 V at the ADC input. The 100 Q at the driver output depicts the
differential termination and could be realized inside the FPGA.

FPGA ADC
SYNCP_FPGA SYNCP_ADC
B r
L,
5KQ
5KQ
VOCM=1.2V 0.7V
5KQ
SYNCM_ADC
B - r
L,
SYNCM_FPGA
5KQ

3.57 KQ

Figure 81. Circuit to Level-Shift the Common-Mode Voltage From 1.2 V at the Driver Output to 0.7 V at
the ADC Input
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For a different driver output common-mode than the one shown in Figure 81, the interface circuit must be
modified.

A similar circuit as shown in Figure 81 can also be used to interface the SYSREF signals to the ADC. As shown
in Figure 82, the SYSREF signal can also be driven using an ac-coupling scheme. The external components are
chosen for a case where the SYSREF source drives only one ADC. The values of these components must be
changed if the signal is interfaced to multiple ADCs (contact the factory for details).

1.8V
50 KQ
1uF ADC
SYSREFM_SRC
[] _ | | [ SYSREFM_ADC
I
SYSREF Source 100 Q 0.7V
1 I .
— | | L svysrerp_abc
SYSREFP_SRC 1 uF
30 KQ
Figure 82. AC-Coupling Scheme for SYSREF (do not use for SYNC~)
SYSREFM_SRC
SYSREFP_SRC
SYSREFM_ADC
SYSREFP_ADC
SYSREF high pulse should be less wide than this point
Figure 83. Transient of SYSREF With AC-Coupling
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The 50-kQ and 30-kQ external resistors along with the two 5-kQ resistors internal to the ADC form a voltage
divider circuit to generate a negative differential offset at the ADC SYSREF input when SYSREF is low. A high-
going pulse on the SYSREF_SRC signal passes through the ac-coupling capacitor. The ac-coupling capacitor
and the resistors form a high-pass filter and cause the SYSREF_ADC signal to droop towards their quiescent
values over time (denoted by the dotted lines in Figure 83). However, if the high width of SYSREF is much lower
than the time constant of the filter, the circuit is able to pass the pulse properly.

The SYNC~ and SYSREF signals also can be driven using single-ended LVCMOS levels, which can be done by
driving the P side with the LVCMOS level and connecting the M side to ground as shown in Figure 84. When
driven in this manner, the internal 5-kQ resistor (connecting the P and M pins to the 0.7-V node) is disconnected
from the pins.

LVCMOS LVCMOS
Clock input~ © SYNCP_SERDES Clock Input O SYSREFP_SERDES

SYNCM_SERDES SYSREFM_SERDES

Figure 84. Single-Ended Driving Circuit for SYNC~ and SYSREF
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8.3.11 Clock Input

The input clock to the device (referred to as the system clock) goes to an input buffer that automatically
configures itself either to accept a single-ended clock or a differential clock. The equivalent load on the clock pins
in the case of a differential clock input is shown in Figure 85. For the case of a single-ended clock input, the 5-kQ
resistor is disconnected from the input.

AVDD_1P8
0.7V
VCM _T_
~[100 pF
< sk v Zsi0
— —
< ~
CLKP _T_ ' : _T_
__6 pF __6 pF
N _ N
CLKM

Figure 85. Internal Clock Buffer for Differential Clock Mode
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If the preferred clocking scheme for the device is single-ended, connect the CLKM pin to ground (in other words,
short CLKM directly to AVSS, as shown in Figure 86). In this case, the auto-detect feature shuts down the
internal differential clock buffer and the device automatically goes into a single-ended clock input. Connect the
single-ended clock source directly (without decoupling) to the CLKP pin. When using a single-ended clock input,
TI recommends using low-jitter, square signals (LVCMOS levels, 1.8-V amplitude) to drive the ADC (refer to
technical brief, Clocking High-Speed Data Converters, SLYTO75 for further details).

CMOS Clock Input O—— | CLKP

CLKM

Figure 86. Single-Ended Clock Driving Circuit

For differential clocks (such as differential sine-wave, LVPECL, LVDS, and so forth), enable the clock amplifier
with the connection scheme shown in Figure 87. This same scheme applies when the clock is single-ended but
the clock amplitude is either small or its edges are not sharp. In this case, connect the input clock signal with a
capacitor to CLKP (as in Figure 87) and connect CLKM to ground through a capacitor (that is, ac-coupled to
AVSS).

If a transformer is used with the secondary coil floating (for instance, to convert from single-ended to differential),
the outputs of the transformer can be connected directly to the clock inputs without requiring the 10-nF series
capacitors.

10 nF
O—i }— CLKP

Differential Sine Wave
or PECL or LVDS Clock Signal

o oum

10 nF

Figure 87. Differential Clock Driving Circuit

To ensure that the aperture delay and jitter are the same for all channels, the device uses a clock tree network to
generate individual sampling clocks for each channel. For all channels, the clock is closley matched from the
source point to the sampling circuit of each of the eight internal devices.
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The jitter cleaners CDCM7005, CDCE72010, or LMK048X series are suitable to generate the system clock and
enable high performance. Figure 88 shows a clock distribution network.

FPGA Clock,
Noisy Clock
n x (5 MHz to 100 MHz)

Tl Jitter Cleaner
LMK048X
CDCE72010
CDCM7005

5-MHz to 100-MHz
ADC CLK

R 2

CDCLVP1208 I
LMKO0030X
LMK01000

The CDCE72010 has 10
| outputs

|
|
|
L " _—_.

8 Synchronized
DUT System CLKs

DUT
DUT
DUT
DUT
DUT
DUT
DUT
DUT

Figure 88. System Clock Distribution Network

8.3.12 Analog Input and Driving Circuit

8.3.12.1 Signal Input

The analog input to the device can be either ac- or dc-coupled. In ac-coupling, the input common-mode required
for device functionality can be forced with the common-mode voltage, generated internally by the device (that
comes at the VCM pin) through a resistor, as shown in Figure 89. The resistor and capacitor values used for
coupling determines the high-pass filter corner of the input circuit; thus, these values are chosen with the
frequency of interest in mind.

| | Device
| | ® INPx
10 nF
250 50 0
Input Z—Vpp VCM 6.8 pF
Differential
1uF
250 50 Q | Internal
| Reference
I I : INMx CM Buffer
10 nF VCM
Figure 89. AC Coupling
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When dc-coupling the analog input, the output common-mode voltage of the driver can be set using the VCM

output pin as a reference, as shown in Figure 90.

500 INPX
6.8 pF
% 500
2-Vpp Differential VCM = 0.8 V INMx

CM

Device

CM Buffer
VCM

Internal
Reference

Figure 90. DC Coupling

Each input interfaces to two sets of identical sampling circuits. The electrical model of the load that each of the
sampling networks present is illustrated in Figure 91. For the sake of simplification, the MOS switches can be

considered as ideal switches.

As illustrated in Figure 57, Figure 58, and Figure 59, the scheme of connecting each input sampling circuit to the
input pins differs across the three input modes. The time-dependent loading of the input pins therefore is different
across the three input modes, and can be determined by referring to Figure 57, Figure 58, Figure 59, and

Figure 91.
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J |

RDN c RON
170 Q PAR3 100 Q
IZ pF
Sampling
S Switch
Lpka Sampling
%\ 210 Caplalcitor
INP A
1 Wv Ron I
Cgonnp. PAR3 14 Q Crars c
SAMP
0.5 pF | 1pF 4.6 pF
Resr -
200 Q < 14 Q
| S
—— CPAR1 foog
1.5 pF
>
S0
<
|§F%<G H R Csamp
.5n ON 4.6 pF
m A21 0 10 “p
INM .
Nv 1T .
CBOND—L Crars Sampling
0.5 pF Capacitor
S . Il pF
Resr Samplmg =
200 Q Switch
Ron Ron
170 Q A 100 Q
| CPAF\‘S

T ¥ T

Figure 91. Analog Input Sampling Network
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8.4 Device Functional Modes

8.4.1 Input Modes

The device supports three input modes: a 16-input, a 32-input, and an 8-input mode using the SEL_CH[2:0]
register controls. See Table 49 for a listing of register bits that select the 8-, 16-, and 32-input modes. Using the
same set of 16 ADCs, the three modes can be used to convert 16, 32, or 8 input channels, respectively. The
performance of the ADC itself depends on the conversion clock frequency, which has a different relationship to
the system clock and sampling rates in each of the three modes. Although the ADCs are common to all three
modes, the manner in which the ADCs are used determines unique performance characteristics in each mode.
For example, the 8-input mode can have significant interleaving spurs. Additionally, in the 8-input mode, the
conversion phases of two adjacent ADCs are offset by one system clock period. The switching operation in one
ADC can affect the performance of the adjacent ADC especially at higher input frequencies. For this reason, only
10-bit ADC resolution is supported in the 8-input mode. The restrictions when operating in the different input
modes are listed in Table 30.

Table 30. Modes Supported in 8-, 16-, and 32-Input Modes

ANALOG INPUT MODE ADC RESOLUTIONS SUPPORTED (Bits) LVDS DATA RATE MODES SUPPORTED
16 10, 12, 14 1X, 2X
32 10, 12, 14 1X
8 10 1X, 2X

8.4.2 ADC Resolution Modes

The ADC resolution can be programmed between 10, 12,and 14 with the ADC_RES register control. The
maximum conversion rate of each ADC is determined by the programmed ADC resolution. The restrictions when
operating with the different ADC resolutions are listed in Table 31.

Table 31. Modes Supported in the 10-, 12-, and 14-Bit ADC Resolution Modes

ADC RESOLUTION (Bits) ANALOG INPUT MODES SUPPORTED MAXIMUM CONVERSION CLOCK (fc, MHz)
10 16, 8, 32 100
12 16, 32 80
14 16, 32 65

8.4.3 LVDS and JESD Interface Modes
By default, the LVDS interface is enabled. To disable the LVDS interface, set DIS_LVDS to 1.

To enable the JESD204B interface, set EN_JESD to 1. The JESD204B interface is supported only in 16-input
and 32-input modes.

8.4.4 LVDS Serialization and Output Data Rate Modes

The serialization factor of the LVDS interface can be set to 10, 12, 14, or 16 using the SER_DATA_RATE
register. Additionally, the density of output data payload can be set to 1X or 2X mode by using the
LVDS_RATE_2X register bits. The maximum data rate (in bits per sec) of the LVDS interface is limited.
Depending on the input mode, serialization factor, and output data rate mode, the LVDS interface speed
restriction may impose additional constraints on the maximum sampling rate achievable.

8.4.5 Power Modes

The ADS52J90 can be configured via SPI or pin settings to a global power-down mode and via pin settings to a
fast power-down (standby mode). During these two modes (global and standby power-down), different internal
functions stay powered up, resulting in different power consumption and wake-up times.

In standby mode, all LVDS data lanes are powered down. The bit clock and frame clock lanes remain enabled to
save time to sync again on the receiver side. However, in global power-down mode all lanes are powered down
and thus this mode requires more time to wake-up because the bit clock and frame clock lanes must sync again
with the receiver device.
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The device consists of the following key blocks:

Band-gap circuit,
Serial interface,

Reference voltage and current generator,

ADC analog block that performs a sampling and conversion,

ADC digital block that includes all the digital post processing blocks (such as the offset, gain, digital HPF, and

so forth),

LVDS data serializer and buffer that converts the ADC parallel data to a serial stream,
LVDS frame and clock serializer and buffer, and

PLL (phase-locked loop) that generates a high-frequency clock for both the ADC and serializer.

Of all these blocks, only the band-gap and serial interface block are not powered down using the power-down
pins or bits. Table 32 lists which blocks in the ADC are powered down using different pins and bits.

Table 32. Power-Down Modes Description for the ADC

LVDS FRAME
’ LVDS DATA REFERENCE
NAME IV (I 7 IS e SERIALIZER, AND CLOCK | | \pccLock | PLL CHANNEL
Register) ANALOG | DIGITAL SERIALIZER,
BUFFER BUFFER
BUFFER
PDN_GBL Pin Yes® Yes Yes Yes Yes Yes All®
GLOBAL_PDN Register Yes Yes Yes Yes Yes Yes All
PDN_FAST Pin Yes Yes Yes No No No All
DIS_LVDS Register No No Yes Yes No No All
PDN_ANA_ADCx Register Yes No No No No No Individual
PDN_DIG_ADCx Register No Yes No No No No Individual
PDN_LVDSx Register No No Yes No No No Individual

1)
@

Yes = powered down. No = active.

All = all channels are powered down. Individual = only a single channel is powered down, depending upon the corresponding bit.
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8.4.6 LVDS Test Pattern Mode

The ADC data coming out of the LVDS outputs can be replaced by different kinds of test patterns. Note that the
test patterns replace the data streaming out of the ADCs (more specifically, the DIGRES1 signal). Therefore, in
16-, 8-, and 32-channel input modes, the pattern that occurs on a per-channel basis can be different for some
test patterns. The different test patterns are described in Table 33.

Table 33. Description of LVDS Test Patterns

PROGRAMMING THE MODE

using PRBS_EN. Select the desired PRBS
mode using PRBS_MODE. Reset the PRBS
generator with PRBS_SYNC.

Select the desired PRBS mode using
PRBS_MODE. Reset the PRBS generator
with PRBS_SYNC.

TEST
PATTERN THE PATTERN IS SELECTIVELY
MODE THE SAME PATTERN MUST BE COMMON REQUIRED ON ONE OR MORE DATA TEST PATTERNS
TO ALL DATA LINES LINE REPLACE®
Set PAT_SELECT_IND = 1. To output the Zeros in all bits
All Os Set the mode using PAT_MODES[2:0] pattern on the DOUTX line, select (00000000000000) of
PAT_LVDSx[2:0] DIGRESx
Set PAT_SELECT_IND = 1. To output the Ones in all bits
All 1s Set the mode using PAT_MODES[2:0] pattern on the DOUTX line, select (11111111121111) of
PAT_LVDSx[2:0] DIGRESx
Set PAT_SELECT_IND = 1. To output the DIGRESx word is replaced
Deskew Set the mode using PAT_MODES[2:0] pattern on the DOUTX line, select by alternate Os and 1s
PAT_LVDSx[2:0] (01010101010101)
Set PAT_SELECT_IND = 1. To output the DIGRESx word is replaced
Sync Set the mode using PAT_MODES[2:0] pattern on the DOUTX line, select by half 1s and half Os
PAT_LVDSx[2:0] (11111110000000)
The word written in the
CUSTOM_PATTERN control
(taken from the MSB side)
Set the mode using PAT_MODES[2:0]. Set | Set PAT_SELECT IND = 1. To output the | P1aces DIGRESx.
. - . (For instance,
Custom the desired custom pattern using the pattern on the DOUTX line, select CUSTOM PATTERN =
CUSTOM_PATTERN register control. PAT_LVDSx[2:0] 1100101101011100 and
DIGRESx =
11001011010111 when the
serialization factor is 14.)
The ADCOUTx word (not the
DIGRESx word) is replaced
Set PAT_SELECT_IND = 1. To output the Eyl_gé"z:/deg‘/acto'ﬂsgfggr?tcsl g’g’k
Ramp Set the mode using PAT_MODES|2:0] ga'&t_trerﬂ\;)gstzazg?uw line, select starting at negative full-scale,
- ) increments until positive full-
scale, and wraps back to
negative full-scale.
The DIGRESx word
alternates between two
words that are all 1s and all
Set PAT_SELECT_IND = 1. To output the 0s. At each setting of the
Toggle Set the mode using PAT_MODES[2:0] pattern on the DOUTX line, select toggle pattern, the start word
PAT_LVDSx[2:0] can either be all Os or all 1s.
(Alternate between
11111111111111 and
00000000000000.)
_ . Set PAT_SELECT_IND = 1. Select either
Set SEL—PRBS—PAT—GB.L = 1. Select either custom or ramp pattern with A 16-bit pattern is generated
custom or ramp pattern with ) ble PRBS mod by a 23-bi 9-bit) PRBS
PAT_MODES[2:0]. Enable PRBS mode PAT_LVD_SX[Z.O]. Enable mode on y a 23-bit (or 9-bit)
PRBS - e DOUTXx with the PAT_PRBS_LVDSx control. | pattern generator (taken from

the MSB side) and replaces
the DIGRESXx word.

(1) Shown for a serialization factor of 14.

All patterns listed in Table 33 (except the PRBS pattern) can also be forced on the frame clock output line by
using PAT_MODES_FCLK][2:0]. To force a PRBS pattern on the frame clock, use the SEL_PRBS_PAT_FCLK,
PRBS_EN, and PAT_MODES_FCLK register controls.
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The ramp, toggle, and pseudo-random sequence (PRBS) test patterns can be reset or synchronized by providing
a synchronization pulse on the TX_TRIG pin or by setting and resetting a specific register bit.

These test patterns also function as transport layer test patterns for the JESD204B interface.

8.5 Programming

8.5.1 Serial Peripheral Interface (SPI) Operation
This section discusses the read and write operations of the SPI interface.

8.5.1.1 Serial Register Write Description

Several different modes can be programmed with the serial peripheral interface (SPI). This interface is formed by
the SEN (serial interface enable), SCLK (serial interface clock), SDIN (serial interface data), and RESET pins.
The SCLK, SDIN, and RESET pins have a 20-kQ pulldown resistor to ground. SEN has a 20-kQ pullup resistor to
supply. Serially shifting bits into the device is enabled when SEN is low. SDIN serial data are latched at every
SCLK rising edge when SEN is active (low). SDIN serial data are loaded into the register at every 24th SCLK
rising edge when SEN is low. If the word length exceeds a multiple of 24 bits, the excess bits are ignored. Data
can be loaded in multiples of 24-bit words within a single active SEN pulse (an internal counter counts the
number of 24 clock groups after the SEN falling edge). Data is divided into two main portions: the register
address (8 bits) and data (16 bits). Figure 92 shows the timing diagram for serial interface write operation.
fscu tsewx SCLK Rising Edge

SEN
tsen s
/

SCLK (

Data Latched On ¢
SEN_HO | N

tscik L

)
o HHHHHHH

RESET

Figure 92. Serial Interface Timing
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Programming (continued)

8.5.1.2 Register Readout

The device includes an option where the contents of the internal registers can be read back. This readback can
be useful as a diagnostic test to verify the serial interface communication between the external controller and
AFE. First, the REG_READ_EN bit must be set to 1. Then, initiate a serial interface cycle specifying the address
of the register (A[7:0]) whose content must be read. The data bits are don’t care. The device outputs the contents
(D[15:0]) of the selected register on the SDOUT pin. For lower-speed SCLKs, SDOUT can be latched on the
SCLK rising edge. For higher-speed SCLKs, latching SDOUT at the next SCLK falling edge is preferable. The
read operation timing diagram is shown in Figure 93. In readout mode, the REG_READ_EN bit can be accessed
with SDIN, SCLK, and SEN. To enable serial register writes, set the REG_READ_EN bit back to 0.

SEN

tour pv = [—

SDIN

Figure 93. Serial Interface Register, Read Operation

The device SDOUT buffer is 3-stated and is only enabled when the REG_READ_EN bhit is enabled. SDOUT pins
from multiple devices can therefore be tied together without any pullup resistors. The SN74AUP1T04 level shifter
can be used to convert 1.8-V logic to 2.5-V or 3.3-V logic, if necessary.

9 Application and Implementation

NOTE
Information in the following applications sections is not part of the Tl component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The ADS52J90 supports multiple levels of channel integration (8, 16, and 32) with high sampling rates
achievable for each channel. The ADS52J90 also has options to synchronize the clocking and LVDS interface of
multiple devices. These features, combined with the excellent ADC performance and low power, make the
ADS52J90 an excellent choice for applications involving high channel counts. Such applications include
ultrasound imaging systems, sonar imaging equipment, and radar.
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9.2 Typical Application

An illustration of a system with a channel count of 64 is shown in Figure 94. In Figure 94, the output interface is
selected as the LVDS interface. Four ADS52J90 devices, each operating in 16-input mode, are connected to a
single FPGA that aggregates the data from all ADCs for further data processing and storage.

< SPI
— h Control
Channel 1 INP1
—1 INM1
1 TX_TRIG
Channel 2 INPZ
—1 INM LMDS
ADS52J90, Lipes | | wos [
: . Devicel v] Receiver [
° L]
L]
Channel 16 INP31
—— INM31
FPGA
<_f\_
° L]
: ° . Data
° * Processing
¢ and
Storage
. — INPL <«
: — INM1
‘._f\_
—1 INP3
— INM3
LVDS
ADS52J90, Lines | .| Lvps
: Deviced v| Receiver [—
L]
y
Channel 64 INP31
— INM31
CLKP, GeCr:gfall(tor
CLKM

Figure 94. Application Schematic: 64-Channel Medical Ultrasound Receiver Using the ADS52J90
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Typical Application (continued)

9.2.1 Design Requirements

Typical requirements of a medical ultrasound receiver system are listed in Table 34.

Table 34. Requirements of a Typical Medical Ultrasound Receiver

DESIGN PARAMETER EXAMPLE VALUES
Signal center frequency 5 MHz-15 MHz
Signal bandwidth 2 MHz
Maximum input signal amplitude 100 mVpp

Transducer noise level 1 nVHz
Total harmonic distortion 40 dBc

The ultrasound system typically has an LNA and a time-dependent gain block at the front-end before the ADC. In
an ultrasound receiver, the signal level keeps reducing as a function of time and the role of the front-end blocks
is to gain up the signal level without adding too much additional noise. The gain of the front-end can be adjusted
so that the input signal to the ADC always remains within its full-scale range.

A sampling rate of approximately 40 MHz to 50 MHz is usually sufficient for such an application. Thus the
ADS52J90 can be operated in 16-input mode. Furthermore, the resolution can be set to 14 bits to maximize the
SNR of the device. A higher sampling rate ADC results in a lower noise density in the signal band of interest. For
example, an ADC with a 2-Vpp input operating at 50 MSPS with an SNR of 73 dBFS has a noise level of
approximately 35 nV/\VHz referred to the input of the ADC. If the front-end has a gain of 40 dB, the ADC noise
referred to the input of the front-end is then 0.35 nV/\VHz, which in this case is lower than the transducer noise
level.

9.2.2 Detailed Design Procedure

The design considerations when designing with the 16-, 32-, and 8-input modes are described in the following
sections.
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9.2.2.1 Designing with the 16-Input Mode

Mapping of the analog inputs to the LVDS outputs is shown in Table 35 for a case corresponding to a 16-input
mode and a 1X data rate.

Table 35. Mapping of Analog Inputs to LVDS Outputs (16-Input Mode, 1X Data Rate)

CONNECTION TO

ANALOG INPUT SAMPLING SERIAL_OUT LVDS OUTPUTS ON
SIGNAL ANALOS INPUT 1 INSTANT WSO (Over Two Frames) DOUT PINS

t ADCOUT10 )

AIN1 IN1 1 Frame 1: ADCOUT10 DOUTL
th ADCOUT1e Frame 2: ADCOUT1e
t ADCOUT20 )

AIN2 IN3 1 Frame 1: ADCOUT20 DOUT2
th ADCOUT?2e Frame 2: ADCOUT2e
t ADCOUT30 )

AIN3 IN5 1 Frame 1: ADCOUT30 DOUTS
th ADCOUT3e Frame 2: ADCOUT3e
t ADCOUT40 )

AIN4 IN7 1 Frame 1: ADCOUT40 DOUT4
th ADCOUT4e Frame 2: ADCOUT4e
t ADCOUT50 )

AIN5 IN9 1 Frame 1: ADCOUT50 DOUTS
th ADCOUT5e Frame 2: ADCOUT5e
t ADCOUT60 )

AING IN11 1 Frame 1: ADCOUT60 DOUTE
th ADCOUT6e Frame 2: ADCOUT6e
t ADCOUT70 )

AIN7 IN13 1 Frame 1: ADCOUT70 DOUT?
th ADCOUT7e Frame 2: ADCOUT7e
t ADCOUT80 )

AINS IN15 1 Frame 1: ADCOUT80 DOUTS
th ADCOUTSe Frame 2: ADCOUT8e
t ADCOUT90 )

AIN9 IN17 L Frame 1: ADCOUT90 DOUTS
th ADCOUT9e Frame 2: ADCOUT9e
t ADCOUT100 )

AIN10 IN19 L Frame 1: ADCOUT100 DOUT10
th ADCOUT10e Frame 2: ADCOUT10e
t ADCOUT110 )

AIN11 IN21 1 Frame 1: ADCOUT110 DOUTLL
th ADCOUT11e Frame 2: ADCOUT11e
t ADCOUT120 )

AIN12 IN23 1 Frame 1: ADCOUT120 DOUTL2
th ADCOUT12e Frame 2: ADCOUT12e
t ADCOUT130 )

AIN13 IN25 1 Frame 1: ADCOUT130 DOUTL3
th ADCOUT13e Frame 2: ADCOUT13e
t ADCOUT140 )

AIN14 IN27 1 Frame 1: ADCOUT140 DOUT14
ty ADCOUT14e Frame 2: ADCOUT14e
t ADCOUT150 )

AIN15 IN29 L Frame 1: ADCOUT150 DOUTLS
th ADCOUT15e Frame 2: ADCOUT15e
t ADCOUT160 )

AIN16 IN31 1 Frame 1: ADCOUT160 DOUTL6
th ADCOUT16e Frame 2: ADCOUT16e
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Mapping of the analog inputs to the LVDS outputs is shown in Table 36 for a case corresponding to a 16-input
mode and a 2X data rate.

Table 36. Mapping of Analog Inputs to LVDS Outputs (16-Input Mode, 2X Data Rate)

ANALOG INPUT CAO’\II\X\II_EOC(;HlﬁEJ.? SAMPLING ADC WORD SERIAL_OUT LVDS OUTPUTS ON
SIGNAL PINS INSTANT (Over Two Frames) DOUT PINS
ty ADCOUT1o
AIN1 IN1 . ADCOUTL Frame 1: ADCOUT1o,
e
2 ADF:OUTZO DOUT1
t ADCOUT20 Frame 2: ADCOUTl1e,
AIN2 IN3 ADCOUT2e
to ADCOUT2e
ty ADCOUT30
AIN3 INS . ADCOUT3 Frame 1: ADCOUT3o,
e
2 ADF:OUT40 DOUT?2
t ADCOUT40 Frame 2: ADCOUT3e,
AIN4 IN7 ADCOUT4e
to ADCOUT4e
ty ADCOUT50
AIN5 IN9 . ADCOUTS Frame 1: ADCOUTS50,
e
2 ADF:OUT60 DOUT3
t ADCOUT60 Frame 2: ADCOUT5e,
AIN6 IN11 ADCOUT6e
to ADCOUT6e
ty ADCOUT70
AIN7 IN13 . ADCOUTT Frame 1: ADCOUT7o,
e
2 ADF:OUT80 DOUT4
t ADCOUTS0 Frame 2: ADCOUT7e,
AIN8 IN15 ADCOUT8e
to ADCOUT8e
ty ADCOUT90
AIN9 IN17 Frame 1: ADCOUT90,
t ADCOUTO9e ADCOUT100 DOUT9
t ADCOUT100 Frame 2: ADCOUT9e,
AIN10 IN19 ADCOUT10e
to ADCOUT10e
ty ADCOUT110
AIN11 IN21 . ADCOUTLL Frame 1: ADCOUT11o,
e
2 AD(.:OUT120 DOUT10
t ADCOUT120 Frame 2: ADCOUT11e,
AIN12 IN23 ADCOUT12e
to ADCOUT12e
ty ADCOUT130
AIN13 IN25 . ADCOUTL3 Frame 1: ADCOUT13o,
e
2 AD.COUT14 DOUT11
t ADCOUT140 Frame 2: ADCOUT13e,
AIN14 IN27 ADCOUT14e
to ADCOUT14e
ty ADCOUT150
AIN15 IN29 . ADCOUTLS Frame 1: ADCOUT150,
e
2 AD(.:OUT160 DOUT12
t ADCOUT160 Frame 2: ADCOUT15e,
AIN16 IN31 ADCOUT16e
to ADCOUT16e

Table 35 and Table 36 illustrate that the ADCs convert the odd numbered input when operating in the 16-input
mode. Each ADC can be set to convert the following even numbered input using the register control
IN_CH_ADCXx. The performance of the ADC may slightly degrade when IN_CH_ADCx is set to 1.
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In 16-input mode, there is a one-to-one mapping between the inputs and the ADCs. The register map relative to
the ADCs can therefore be mapped to the 16 channels, as shown in Table 37.

Table 37. Reinterpretation of the Register Map in 16-Input Mode

MAPPING TO
R CHANNELS IN 16-INPUT EXAMPLE
NOTATION
MODE
GAIN_ADCXxo, GAIN_CHANNEL1 = GAIN_ADC1o0 (same for GAIN_ADC1e)
GAIN_ADCxe GAIN_CHANNELX (Set odd and even gains of the same ADC to the same setting)

OFFSET_ADCXo,
OFFSET_ADCxe

OFFSET_CHANNELX

OFFSET_CHANNEL1 = OFFSET_ADC1o0 (same for OFFSET_ADCle
(Set odd and even offsets of the same ADC to the same setting)

PDN_DIG_ADCx

PDN_DIG_CHANNELXx

PDN_DIG_CHANNEL1 = PDN_DIG_ADC1

PDN_ANA_ADCx

PDN_ANA_CHANNELXx

PDN_ANA_CHANNEL1 = PDN_ANA_ADC1

DIG_HPF_EN_ADCX

Mapped to 4 channels

DIG_HPF_EN_CHANNEL1-4 = DIG_HPF_EN_ADC1-4
Common setting for 4 ADCs maps to common setting for 4 channels

HPF_CORNER_ADCXx

Mapped to 4 channels

HPF_CORNER_CHANNEL1-4 = HPF_CORNER_ADC1-4
Common setting for 4 ADCs maps to common setting for 4 channels

9.2.2.2 Designing with the 32-Input Mode

Mapping of the analog inputs to the LVDS outputs is shown in Table 38 for a case corresponding to a 32-input
mode and a 1X data rate.

Table 38. Mapping of Analog Inputs to LVDS Outputs (32-Input Mode, 1X Data Rate)

ANALOG INPUT i?&‘_%gﬁng SAMPLING | oo SERIAL_OUT LVDS OUTPUTS ON
SIGNAL PINS INSTANT (Over One Frame) DOUT PINS
AIN1 IN1 t ADCOUT10 ADCOUTI0, boUT

AIN2 IN2 ty ADCOUT1e ADCOUT1e
AIN3 IN3 t ADCOUT20 ADCOUT20, bOUT
AIN4 IN4 ty ADCOUT2e ADCOUT2e
AIN5 IN5 t ADCOUT30 ADCOUT30, OUTS
AING IN6 ty ADCOUT3e ADCOUT3e
AIN7 IN7 t ADCOUT40 ADCOUT4o, boUTa
AIN8 IN8 ty ADCOUT4e ADCOUT4e
AIN9 IN9 t ADCOUT50 ADCOUTSo0, OUTS
AIN10 IN10 t ADCOUT5e ADCOUT5e
AIN11 IN11 t ADCOUT60 ADCOUT6o, OUTE
AIN12 IN12 t ADCOUT6e ADCOUT6e
AIN13 IN13 t ADCOUT70 ADCOUT70, OUTT
AIN14 IN14 ty ADCOUT7e ADCOUT7e
AIN15 IN15 t ADCOUT80 ADCOUTSo, OUTS
AIN16 IN16 t ADCOUTS8e ADCOUT8e
AIN17 IN17 t ADCOUT90 ADCOUT90, bOUT
AIN18 IN18 t ADCOUT9e ADCOUT9e
AIN19 IN19 t ADCOUT100 ADCOUT100, 5OUTO
AIN20 IN20 ty ADCOUT10e ADCOUT10e
AIN21 IN21 t ADCOUT110 ADCOUT110, BOUTIL
AIN22 IN22 ty ADCOUT11e ADCOUT11e
AIN23 IN23 t ADCOUT120 ADCOUT120, BOUTL2
AIN24 IN24 ty ADCOUT12e ADCOUT12e
AIN25 IN25 t ADCOUT130 ADCOUT130, BOUTL3
AIN26 IN26 ty ADCOUT13e ADCOUT13e
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Table 38. Mapping of Analog Inputs to LVDS Outputs (32-Input Mode, 1X Data Rate) (continued)

ANALOG INPUT CA?\JI\IANL%CC;TIﬁEJTO SAMPLING | o oo SERIAL_OUT LVDS OUTPUTS ON
SIGNAL ShiE INSTANT (Over One Frame) DOUT PINS

AIN27 IN27 t ADCOUT140

1 ADCOUT14o, DOUT14
AIN28 IN28 t ADCOUT14e ADCOUT14e
AIN29 IN29 t ADCOUT150

1 ADCOUT150, DOUT15
AIN30 IN30 t ADCOUT15e ADCOUT15e
AIN31 IN31 t ADCOUT160

1 ADCOUT160, DOUT16
AIN32 IN32 t ADCOUT16e ADCOUT16e

Note that 2X data rate mode is not supported in 32-input mode. In 32-input mode, only one ADC is used to

convert two inputs.

The odd numbered inputs correspond to the odd sample from the ADC, and the even numbered inputs
correspond to the even sample from the ADC. The register map relative to the ADCs can therefore be mapped to
the 32 channels, as shown in Table 39.

Table 39. Reinterpretation of Register Map in 32-Input Mode

REGISTER MAP NOTATION

MAPPING TO CHANNELS IN 16-INPUT
MODE

EXAMPLE

GAIN_ADCxo

GAIN_CHANNEL (odd)

GAIN_CHANNEL1 = GAIN_ADC1o0

GAIN_ADCxe

GAIN_CHANNEL (even)

GAIN_CHANNELZ2 = GAIN_ADCl1e

OFFSET_ADCXo

OFFSET_CHANNEL (odd)

OFFSET_CHANNEL1 = OFFSET_ADC1o0

OFFSET_ADCxe

OFFSET_CHANNEL (even)

OFFSET_CHANNELZ2 = OFFSET_ADCle

PDN_DIG_ADCx

PDN_DIG_CHANNEL (odd and even)

PDN_DIG_CHANNEL1 =
PDN_DIG_CHANNEL2 = PDN_DIG_ADC1

PDN_ANA_ADCx

PDN_ANA_CHANNEL (odd and even)

PDN_ANA_CHANNELL =
PDN_ANA_CHANNEL2 = PDN_ANA_ADC1

DIG_HPF_EN_ADCx

Mapped to 8 channels

DIG_HPF_EN_CHANNEL1-8 =
DIG_HPF_EN_ADC1-4

Common setting for 4 ADCs mapped to
common setting for 8 channels

HPF_CORNER_ADCx

Mapped to 8 channels

HPF_CORNER_CHANNEL1-8 =
HPF_CORNER_ADC1-4

Common setting for 4 ADCs mapped to
common setting for 8 channels
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9.2.2.3 Designing with the 8-Input Mode

Mapping of the analog inputs to the LVDS outputs is shown in Table 40 for a case corresponding to an 8-input
mode and a 1X data rate.

Table 40. Mapping of Analog Inputs to LVDS Outputs (8-Input Mode, 1X Data Rate)

ANALOG INPUT CACI)\II\,IA’\II_%%I—IIﬁgJ'IQ SAMPLING ADC WORD SERIAL_OUT LVDS OUTPUTS ON
SIGNAL PINS INSTANT (Over Two Frames) DOUT PINS

ty ADCOUT1o0 Frame 1: ADCOUT10 DOUT1

- INL, IN3 t, ADCOUT20 Frame 2: ADCOUT1e
(shorted externally) ty ADCOUT1e Frame 1: ADCOUT20 DOUT?2

t ADCOUT2e Frame 2: ADCOUT2e
ty ADCOUT30 Frame 1: ADCOUT30 DOUT3

- INS, IN7 t, ADCOUT40 Frame 2: ADCOUT3e
(shorted externally) ts ADCOUT3e Frame 1: ADCOUT40 DOUT4

t ADCOUT4e Frame 2: ADCOUT4e
ty ADCOUTS50 Frame 1: ADCOUT50 DOUTS

. ING. INA1 t, ADCOUT60 Frame 2: ADCOUT5e
(shorted externally) ts ADCOUTS5e Frame 1: ADCOUT60 DOUT6

t ADCOUT6e Frame 2: ADCOUT6e
ty ADCOUT70 Frame 1: ADCOUT70 DOUT?

e IN13, IN15 t, ADCOUTS0 Frame 2: ADCOUT7e
(shorted externally) ty ADCOUT7e Frame 1: ADCOUT80 DOUTS

t ADCOUT8e Frame 2: ADCOUT8e
ty ADCOUT90 Frame 1: ADCOUT90 DOUT9
(shorted externally) ts ADCOUT9e Frame 1: ADCOUT100 DOUT10

t ADCOUT10e Frame 2: ADCOUT10e
ty ADCOUT11o Frame 1: ADCOUT110 DOUT11

S IN2L, IN23 t ADCOUT120 Frame 2: ADCOUT11e
(shorted externally) ts ADCOUT11e Frame 1: ADCOUT120 DOUT12

ty ADCOUT12e Frame 2: ADCOUT12e
ty ADCOUT130 Frame 1: ADCOUT130 DOUT13

. IN25, IN27 t, ADCOUT140 Frame 2: ADCOUT13e
(shorted externally) ts ADCOUT13e Frame 1: ADCOUT140 DOUT14

ty ADCOUT14e Frame 2: ADCOUT14e
ty ADCOUT150 Frame 1: ADCOUT150 DOUT15

- IN29, IN3L t, ADCOUT160 Frame 2: ADCOUT15e
(shorted externally) ts ADCOUT15e Frame 1: ADCOUT160 DOUT16

t ADCOUT16e Frame 2: ADCOUT16e

84 Submit Documentation Feedback Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS

INSTRUMENTS

www.ti.com

ADS52J90

SBAS690C —MAY 2015—REVISED APRIL 2018

Mapping of the analog inputs to the LVDS outputs is shown in Table 41 for a case corresponding to an 8-input
mode and a 2X data rate.

Table 41. Mapping of Analog Inputs to LVDS Outputs (8-Input Mode, 2X Data Rate)

ANALOG INPUT CAOI\IRABIL%%FIIgQJ.IQ SAMPLING ADC WORD SERIAL_OUT LVDS OUTPUTS ON
SIGNAL PINS INSTANT (Over Two Frames) DOUT PINS
b ADCOUT10 Frame 1: ADCOUT1o,
AINL IN1, IN3 tp ADCOUT20 ADCOUT20 OUTL
(shorted extermlly) 's ADCOUT1e Frame 2: ADCOUTl1e,
ty ADCOUT2e ADCOUT2e
b ADCOUT30 Frame 1: ADCOUT30,
AIN2 IN5, IN7 tp ADCOUT40 ADCOUT40 5oUT2
(shorted extermlly) 's ADCOUT3e Frame 2: ADCOUT3e,
t4 ADCOUT4e ADCOUT4e
b ADCOUTS0 Frame 1: ADCOUTS0,
AIN3 IN9, IN11 to ADCOUT60 ADCOUT60 5OUTS
(shorted extermlly) 's ADCOUT5e Frame 2: ADCOUT5e,
ta ADCOUT6e ADCOUT6e
b ADCOUT70 Frame 1: ADCOUT7o0,
AIN4 IN13, IN15 t ADCOUT80 ADCOUT8o SoUT4
(shorted extermlly) 's ADCOUT7e Frame 2: ADCOUT7e,
ta ADCOUTS8e ADCOUT8e
b ADCOUT90 Frame 1: ADCOUT90,
AIN5 IN17, IN19 to ADCOUT100 ADCOUT100 SoUTs
(shorted extermlly) 's ADCOUT9e Frame 2: ADCOUTe,
ta ADCOUT10e ADCOUT10e
b ADCOUT110 Frame 1: ADCOUT11o,
AING IN21, IN23 tp ADCOUT120 ADCOUT120 5OUT10
(shorted externally) t3 ADCOUT11le Frame 2: ADCOUT11e,
ty ADCOUT12e ADCOUT12e
b ADCOUT130 Frame 1: ADCOUT13o,
AIN7 IN25, IN27 t ADCOUT140 ADCOUT14 SOUTLL
(shorted externally) t3 ADCOUT13e Frame 2: ADCOUT13e,
ty ADCOUT14e ADCOUT14e
b ADCOUT150 Frame 1: ADCOUT150,
AINS IN29, IN31 to ADCOUT160 ADCOUT160 OUTL
(shorted externally) t3 ADCOUT15e Frame 2: ADCOUT15e,
ta ADCOUT16e ADCOUT16e
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In 8-input mode, two neighboring ADCs are used to convert a single input. The register map relative to the ADCs
can be mapped to the eight channels, as shown in Table 42.

Table 42. Reinterpretation of Register Map in 8-input Mode

MAPPING TO
REGISTER MAP | clJANNELS IN 16-INPUT EXAMPLE
NOTATION
MODE
GAIN_ADCXxo, GAIN_CHANNEL1 = GAIN_ADC1o0 (same for GAIN_ADC1e, GAIN_ADC20, and
GAIN_ADCxe of two GAIN_CHANNELXx GAIN_ADC2e)
adjacent channels Set odd and even gains of two adjacent ADCs to the same setting.

OFFSET_CHANNEL1 = OFFSET_ADC1o0 (same for OFFSET_ADCl1e,
OFFSET_CHANNELXx | OFFSET_ADC2o0, and OFFSET_ADC2e)
Set odd and even offsets of two adjacent ADCs to the same setting.

PDN_DIG_CHANNEL1 = PDN_DIG_ADC1 (same for PDN_DIG_ADC2)
Set the power-down for two adjacent ADCs to the same setting.

PDN_ANA_CHANNEL1 = PDN_ANA_ADCL1 (same for PDN_ANA_ADC?2)
Set the power-down for two adjacent ADCs to the same setting.

DIG_HPF_EN_CHANNEL1-2 = DIG_HPF_EN_ADC1-4
Common setting for 4 ADCs mapped to the common setting for 2 channels.

HPF_CORNER_CHANNEL1-2 = HPF_CORNER_ADC1-4
Common setting for 4 ADCs mapped to the common setting for 2 channels.

OFFSET_ADCxo0,
OFFSET_ADCxe

PDN_DIG_ADCXx of two
adjacent channels

PDN_ANA_ADCXx of two
adjacent channels

PDN_DIG_CHANNELx

PDN_ANA_CHANNELXx

DIG_HPF_EN_ADCx Mapped to 2 channels

HPF_CORNER_ADCXx Mapped to 2 channels

9.2.3 Application Curves
This section outlines the trends described in the Typical Characteristics section from an application perspective.

Figure 2 illustrates the FFT with a 5-MHz input signal for 32-input mode with the ADC resolution set to 10 bits.
The system clock provided is 100 MSPS and the input is sampled at an effective rate of 50 MSPS, which is the
maximum sampling rate for this mode of operation.

Figure 3 illustrates the FFT with a 5-MHz input signal for 16-input mode with the ADC resolution set to 10 bits.
The system clock provided is 100 MSPS and the input is sampled at an effective rate of 100 MSPS, which is the
maximum sampling rate for this mode of operation.

Figure 4 illustrates the FFT with a 5-MHz input signal for 8-input mode with the ADC resolution set to 10 bits. The
system clock provided is 200 MSPS and the input is sampled at an effective rate of 200 MSPS, which is the
maximum sampling rate for this mode of operation. The increase in sampling rate is achieved through two ADCs
converting the same input in an interleaved manner. The interleaving spurs are visible in the FFT. The
predominant spur is at the frequencies of (fg / 2 + f)\), which appear at 95 MHz. Additional spurs are at the
frequencies of (fs / 4 + f|\), which appear at 45 MHz and 55 MHz. The magnitude of the spurs is expected to rise
when the input frequency is increased. Also, the spur level is sensitive to the matching of the manner in which
the two sets of input pins are driven. A spur at fs/4 is also seen. This arises from the offset mismatch between
the four sets of sampling circuits used to sample the same input.

Figure 5 illustrates the FFT with a 5-MHz input signal for 32-input mode with the ADC resolution set to 12 bits.
The system clock provided is 80 MSPS and the input is sampled at an effective rate of 40 MSPS, which is the
maximum sampling rate for this mode of operation.

Figure 6 illustrates the FFT with a 5-MHz input signal for 16-input mode with the ADC resolution set to 12 bits.
The system clock provided is 80 MSPS and the input is sampled at an effective rate of 80 MSPS, which is the
maximum sampling rate for this mode of operation.

Figure 7 illustrates the FFT with a 5-MHz input signal for 32-input mode with the ADC resolution set to 14 bits.
The system clock provided is 65 MSPS and the input is sampled at an effective rate of 32.5 MSPS, which is the
maximum sampling rate for this mode of operation.

Figure 8 illustrates the FFT with a 5-MHz input signal for 16-input mode with the ADC resolution set to 14 bits.
The system clock provided is 65 MSPS and the input is sampled at an effective rate of 65 MSPS, which is the
maximum sampling rate for this mode of operation. In addition to the harmonics, the spur at the frequency (fs / 2
+ fi\) also occurs at 27.5 MHz. This spur is caused by the interleaved sampling of the input signal by two
physically different sampling circuits of the same ADC.

86 Submit Documentation Feedback Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS
INSTRUMENTS
ADS52J90

www.ti.com SBAS690C —MAY 2015—REVISED APRIL 2018

Figure 9 illustrates the signal-to-noise ratio (SNR) versus the frequency of the input signal for 32-input mode with
the ADC resolution set to 10 bits. SNR is expressed in the dBFS scale where the RMS noise at the ADC output
is referred to the full-scale differential voltage of 2 V. The system clock provided is 100 MSPS and the input is
sampled at an effective rate of 50 MSPS. SNR is computed by integrating the noise in all FFT bins after
excluding the first nine harmonics. SNR is dominated by the quantization noise of the 10-bit conversion.

Figure 10 illustrates SNR versus the frequency of the input signal for 16-input mode with the ADC resolution set
to 10 bits. The system clock provided is 100 MSPS and the input is sampled at an effective rate of 100 MSPS.
SNR is computed by integrating the noise in all FFT bins after excluding the first nine harmonics and any
interleaving spurs. SNR is dominated by the quantization noise of the 10-bit conversion.

Figure 11 illustrates SNR versus the frequency of the input signal for 8-input mode with the ADC resolution set to
10 bits. The system clock provided is 200 MSPS and the input is sampled at an effective rate of 200 MSPS. SNR
is computed by integrating the noise in all FFT bins after excluding the first nine harmonics and any interleaving
spurs at (fs / 2 + fj\) and (fs / 4 + f)\) as well as additional spurs at f5 / 2 and fs / 4. SNR is dominated by the
guantization noise of the 10-bit conversion.

Figure 12 illustrates SNR versus the frequency of the input signal for 32-input mode with the ADC resolution set
to 12 bits. The system clock provided is 80 MSPS and the input is sampled at an effective rate of 40 MSPS.

Figure 13 illustrates SNR versus the frequency of the input signal for 16-input mode with the ADC resolution set
to 12 bits. The system clock provided is 80 MSPS and the input is sampled at an effective rate of 80 MSPS.

Figure 14 illustrates SNR versus the frequency of the input signal for 32-input mode with the ADC resolution set
to 14 bits. The system clock provided is 65 MSPS and the input is sampled at an effective rate of 32.5 MSPS.
SNR at high input frequencies degrades because of clock jitter.

Figure 15 illustrates SNR versus the frequency of the input signal for 16-input mode with the ADC resolution set
to 14 bits. The system clock provided is 65 MSPS and the input is sampled at an effective rate of 65 MSPS.

Figure 16 illustrates the amplitude of the third-order harmonic distortion (HD3) of the input signal versus the
frequency of the input signal. The unit of dBc indicates that the HD3 amplitude is referred to the amplitude of the
input signal, which is set to —1 dBFS. Figure 16 is taken for 32-input mode with the ADC resolution set to 10 bits.
The system clock provided is 100 MSPS and the input is sampled at an effective rate of 50 MSPS. The device
follows a similar trend across the other input modes and resolutions.

Figure 17 illustrates the amplitude of the second-order harmonic distortion (HD2) of the input signal versus the
frequency of the input signal. The unit of dBc indicates that the HD2 amplitude is referred to the amplitude of the
input signal, which is set to —1 dBFS. Figure 17 is taken for 32-input mode with the ADC resolution set to 10 bits.
The system clock provided is 100 MSPS and the input is sampled at an effective rate of 50 MSPS. The device
follows a similar trend across the other input modes and resolutions.

Figure 18 illustrates the total harmonic distortion (THD) versus the frequency of the input signal. The THD
parameter includes the RMS amplitude of the first nine harmonics of the fundamental signal. The unit of dBc
indicates that THD is referred to the amplitude of the input signal, which is set to —1 dBFS. Figure 18 is taken for
32-input mode with the ADC resolution set to 10 bits. The system clock provided is 100 MSPS and the input is
sampled at an effective rate of 50 MSPS. The device follows a similar trend across the other input modes and
resolutions.

Figure 19 illustrates the interleaving spur at (fs / 2 * f)\) versus the frequency of the input signal. Figure 19 is
taken for 8-input mode with the ADC resolution set to 10 bits. The system clock is set to 200 MSPS and the input
is sampled at an effective rate of 200 MSPS. The interleaving spur at (fs / 2 * fy) is referred to the fundamental
amplitude, which is at a level of -1 dBFS. The (fs / 2 + fj\) spur comes about because of the interleaved
conversion of the same input by two ADCs. As illustrated in Figure 19, the interleaving spur gets much worse at
higher input frequencies. This degradation results from the fact that when the input frequency is increased, any
mismatch in the sampling bandwidths and sampling instants of the two interleaved ADCs leads to a larger phase
error between the interleaved conversions.

Figure 20 illustrates the interleaving spur at (fs / 2 * f)\) versus the frequency of the input signal. Figure 20 is
taken for 16-input mode with the ADC resolution set to 10 bits. The system clock is set to 100 MSPS and the
input is sampled at an effective rate of 100 MSPS. The (fg / 2 + fjy) spur comes about because of the interleaved
sampling of the input by the two sampling circuits of one ADC. Although not as bad as the (fs / 2 £ fy) spur for 8-
input mode, the interleaving spur could still be the dominant factor governing the SFDR at high input frequencies.
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Figure 21 illustrates the interleaving spur at (fs / 4 = f)\) versus the frequency of the input signal. Figure 21 is
taken for 8-input mode with the ADC resolution set to 10 bits. The system clock is set to 200 MSPS and the input
is sampled at an effective rate of 200 MSPS. In 8-input mode, there are a total of four sampling circuits (two in
each ADC) that sample the same input in sequence. The (fs / 4 % f\) spur comes about from mismatches
between these four sampling circuits.

Figure 22 illustrates SNR in dBFS as a function of the input amplitude, also expressed in dBFS. SNR excludes
the first nine harmonics and the interleaving spurs. Figure 22 is taken for the 16-input mode with the ADC
resolution set to 14 bits. The system clock is set to 65 MSPS and the input is sampled at an effective rate of 65
MSPS. The points in the left extreme of the curve provide an estimate of the idle channel SNR (SNR in the
absence of an input signal).

Figure 23 illustrates the spurious-free dynamic range (SFDR) as a function of the input amplitude. Figure 23 is
taken for 32-input mode with the ADC resolution set to 14 bits. In 32-input mode, there is no interleaved
operation of any sort and SFDR is a true measure of ADC conversion performance. As mentioned previously,
SFDR may be dominated by interleaving spurs (and significantly lower than 32-input mode) when operated in 16-
input or 8-input modes. SFDR is plotted in both dBc and dBFS: the former referring the amplitude of the worst-
spur to the fundamental amplitude and the latter to the full-scale voltage.

Figure 24 illustrates SNR as a function of the input common-mode voltage (average of INP and INM). Figure 24
is taken for 16-input mode with the ADC resolution set to 14 bits. The device is meant to be operated at an input
common-mode that is tightly controlled around the ideal value of 0.8 V. The driving circuit can generate its output
common-mode using the 0.8-V reference voltage provided at the VCM pin.

Figure 25 illustrates SNR as a function of the input clock amplitude (expressed in differential Vpp) when driven
with a differential sine-wave clock input. At small input amplitudes, the sine-wave clock has a low dV/dt slope at
the zero crossings. This low slope can cause increased jitter in the clocking and can lead to a reduction in the
SNR within the device. The effect is more pronounced when the input frequency is set to a higher value (as is
evidenced by the difference in behavior between the 5-MHz and 50-MHz inputs). The recommended manner to
drive the device is with an LVPECL clock.

Figure 26 illustrates SNR as a function of the duty cycle of a differential clock input. Ideally, the device is driven
with a 50% clock; see the Electrical Characteristics table for the acceptable variation around 50% duty cycle.

Figure 27 illustrates the channel-to-channel crosstalk as a function of the analog input frequency. An analog input
of a —1-dBFS amplitude is applied on one channel and the crosstalk spur (at the input frequency) is measured on
all channels. The worst of the crosstalk numbers (usually on the physically closest channel) is plotted.

Figure 28 illustrates the integral nonlinearity (INL) versus ADC code. The device is operated in 32-input mode at
14-bit resolution with an effective sampling rate of 32.5 MSPS. Figure 28 provides an accurate INL estimate of
the ADC inside the device because there is no interleaving of any kind in the 32-input mode operation.

Figure 29 illustrates the differential nonlinearity (DNL) versus ADC code. The device is operated in 32-input
mode at 14-bit resolution with an effective sampling rate of 32.5 MSPS. The saturation of the DNL on the lower
side to —1 indicates missing codes at the 14-bit level.

Figure 30 illustrates the power-supply rejection ratio (PSRR) as a function of the tone frequency applied on the
supply. A tone is applied on the supplies and the tone at the same frequency is measured at the device output.
The unit of dBc refers to the relation of the amplitude of the output tone to the amplitude of the supply tone that is
set to 100 mVpp for this measurement.

Figure 31 illustrates the power-supply modulation ratio (PSMR) as a function of the tone frequency applied on the
supply. A —=1-dBFS input at 5 MHz is applied on the analog input. Simultaneously, a 100-mVpp tone is applied on
the supply. The tone caused by the intermodulation between the supply tone and the input tone is measured at
the device output. PSMR refers to the intermodulation tone referred to in terms of dBc to the amplitude of the
input tone.

Figure 32 illustrates the common-mode rejection ratio (CMRR) as a function of the tone frequency applied as a
common-mode signal on the input pins. A 50-mVpp common-mode signal is applied to INP and INM around the
ideal common-mode voltage of 0.8 V. The amplitude of the tone at the same frequency is measured at the
device output. CMRR refers to the amplitude of this output tone referred to in terms of dBc to the amplitude of
the common-mode input tone.
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Figure 33 illustrates the current of the AVDD_1P8 supply as a function of fc, the conversion clock frequency. The
relation of the sampling rate to the conversion clock frequency is different between the 16-, 32-, and 8- input
modes and therefore the curve can be appropriately interpreted for each mode. The curve extends to a
conversion clock frequency of up to 100 MSPS, which is the maximum value for the 10-bit ADC resolution. For
the 12- and 14-bit ADC resolutions, sections of the same curve up to 80 MSPS and 65 MSPS (respectively) are
applicable.

Figure 34 illustrates the current of the DVDD_1P8 supply as a function of the conversion clock frequency. All 16
LVDS buffers are on during this measurement.

Figure 35 illustrates the current of the DVDD_1P2 supply as a function of the conversion clock frequency.

Figure 36 illustrates the total power consumption as a function of the conversion clock frequency. The power per
input channel can be calculated by dividing this total power by 8, 16, or 32 for the 8-, 16-, or 32-input modes.

Figure 37 illustrates the digital high-pass filter response for different settings of the HPF corner frequency.

Figure 38 illustrates the typical minimum and maximum SNR values taken across 100 devices operating in the
14-bit, 32-input mode at f; = 65 MSPS (corresponding to fsayp = 32.5 MSPS). A trend can be observed across
channels and originates from the physical placement and routing of common signals (such as reference voltage
and power) to the channels. Depending on the way the channel data are combined, an averaging effect can
result when the system-level SNR is computed.

Figure 39 illustrates a plot of the low-frequency noise from the device with and without the chopper enabled.
When the chopper is enabled (using the CHOPPER_EN register control), the low-frequency noise generated
inside the device is shifted to approximately fs / 2. Chopper mode is useful when the signal frequency of interest
is close to dc.

Figure 48 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
32-input mode operating with a 10-bit ADC resolution.

Figure 49 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
16-input mode operating with a 10-bit ADC resolution.

Figure 50 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
8-input mode operating with a 10-bit ADC resolution.

Figure 51 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
32-input mode operating with a 12-bit ADC resolution.

Figure 52 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
16-input mode operating with a 12-bit ADC resolution.

Figure 53 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
32-input mode operating with a 14-bit ADC resolution.

Figure 54 illustrates a contour plot of SNR as a function of both the input frequency and sampling frequency for
16-input mode operating with a 14-bit ADC resolution.
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9.3 Do's and Don'ts

Driving the inputs (analog or digital) beyond the power-supply rails. For device reliability, an input must not
go more than 300 mV below the ground pins or 300 mV above the supply pins. Exceeding these limits, even on
a transient basis, can cause faulty or erratic operation and can impair device reliability.

Driving the device signal input with an excessively high level signal. The device offers consistent and fast
overload recovery for an overload of upto 6 dBFS. For very large overload signals (> 6 dB of the linear input
signal range), Tl recommends back-to-back Schottky clamping diodes at the input to limit the amplitude of the
input signal.

Using a clock source with excessive jitter, an excessively long input clock signal trace, or having other
signals coupled to the ADC clock signal trace. These situations cause the sampling instant vary, causing an
excessive output noise and a reduction in SNR performance. For a system with multiple devices, the clock tree
scheme must be used to apply an ADC clock. Excessive clock delay mismatch between devices can also lead to
latency mismatch and functional failure at the system level.

LVDS routing length mismatch. The routing length of all LVDS lines routing to the FPGA must be matched to
avoid any timing-related issues. For systems with multiple devices, the LVDS serialized data clock (DCLKP,
DCLKM) and the frame clock (FCLKP, FCLKM) of each individual device must be used to deserialize the
corresponding LDVS serialized data (DOUTP, DOUTM).

Failure to provide adequate heat removal. Use the appropriate thermal parameter listed in the Thermal
Information table and an ambient, board, or case temperature in order to calculate device junction temperature. A
suitable heat removal technique must be used to keep the device junction temperature below the maximum limit
of 105°C.

10 Power Supply Recommendations

The device requires three supplies in order to operate properly. These supplies are AVvDD_1P8, DVDD_1P8, and
DVDD_1P2. All supplies must be driven with low-noise sources to be able to achieve the best performance from
the device. When determining the drive current needed to drive each of the supplies of the device, a margin of
50-100% over the typical current might be needed to account for the current consumption across different modes
of operation.

10.1 Power Sequencing and Initialization

Figure 95 shows the suggested power-up sequencing and reset timing for the device. Note that the DVDD_1P2
supply must rise before the AVDD_1P8 supply. If the AVDD_1P8 supply rises before the DVDD_1P2 supply, the
AVDD_1P8 supply current is several times higher than the normal operating current until the time the DVDD_1P2
supply reaches the 1.2-V level.

The device requires register described in Table 43 to be written as part of the initialization.

Table 43. Initialization Register Details

INITIALIZATION REGISTER ADDRESS 16-BIT DATA WORD TO BE WRITTEN
0Ah 3000h

The initialization sequence is described below:
1. Power-up the supplies as indicated,

2. Apply a hardware reset pulse,

3. Write the initialization register listed in Table 43 through the SPI interface,

4. Write other device settings through the SPI interface, and

5. After a wait time, the device is ready for high accuracy operation.
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The power sequence and initialization is shown in Figure 95.
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Figure 95. Power Sequencing and Initialization
The timing parameters corresponding to Figure 95 are shown in Table 44.
Table 44. Timing for Power Sequencing and Initialization
MIN MAX UNIT
ty Ramp-up time of DVDD_1P2 10 50 m S
to Ramp up time of AVDD_1P8 and DVDD_1P8 10 50 m S
t3 Time between DVDD_1P2 and AVDD_1P8 start of ramp up ty
t Time between supplies stabilizing and application of a 10 ms
4 hardware reset
tg Width of hardware reset 100 ns
t Time between hardware reset and SPI write for device 100 ns
6 initialization and programming of device settings
t Time between programming of device settings and 100 ns
7 synchronization using TX_TRIG
Time between TX_TRIG pulse and device ready for high-
'8 accuracy operation 10 ADC clocks
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11 Layout

11.1 Power Supply, Grounding, and Bypassing

In a mixed-signal system design, the power-supply and grounding design plays a significant role. The device
distinguishes between two different grounds: AVSS (analog ground) and DVSS (digital ground). In most cases,
laying out the PCB to use a single ground plane is adequate. However, in high-frequency or high-performance
systems, care must be taken so that this ground plane is properly partitioned between various sections within the
system to minimize interactions between analog and digital circuitry. Alternatively, the digital supply set
consisting of the DVDD_1P8, DVDD_1P2, and DVSS pins can be placed on separate power and ground planes.
For this configuration, tie the AVSS and DVSS grounds together at the power connector in a star layout. In
addition, optical or digital isolators (such as the 1SO7240) can completely separate the analog portion from the
digital portion. Consequently, such isolators prevent digital noise from contaminating the analog portion. Table 45
lists the related circuit blocks for each power supply.

Table 45. Supply versus Circuit Blocks

POWER SUPPLY GROUND CIRCUIT BLOCKS
ADC analog, reference voltage and current generator, band-gap circuit,
AVDD_1P8 AVSS and ADC clock buffer
DVDD_1P8 DVSS LVDS serializer and buffer, and PLL
DVDD_1P2 DVSS ADC digital and serial interface

Reference all bypassing and power supplies for the device to their corresponding ground planes. Bypass all
supply pins with 0.1-uF ceramic chip capacitors (size 0603 or smaller). In order to minimize the lead and trace
inductance, the capacitors must be located as close to the supply pins as possible. Where double-sided
component mounting is allowed, these capacitors are best placed directly under the package. In addition, larger
bipolar decoupling capacitors (2.2 pF to 10 pF, effective at lower frequencies) can also be used on the main
supply pins. These components can be placed on the PCB in close proximity (< 0.5 inch or 12.7 mm) to the
device itself.

Bypass the VCM pin with at least a 1-uF capacitor; higher value capacitors can be used for better low-frequency
noise suppression. For best results, choose low-inductance ceramic chip capacitors (size 0402, > 1 uF) placed
as close as possible to the device pin.

11.2 Layout Guidelines

High-speed, mixed-signal devices are sensitive to various types of noise coupling. One primary source of noise is
the switching noise from the serializer and the output buffer and drivers. For the device, care must be taken to
ensure that the interaction between the analog and digital supplies within the device is kept to a minimal amount.
The extent of noise coupled and transmitted from the digital and analog sections depends on the effective
inductances of each of the supply and ground connections. Smaller effective inductances of the supply and
ground pins result in better noise suppression. For this reason, multiple pins are used to connect each supply
and ground sets. Low inductance properties must be maintained throughout the design of the PCB layout by use
of proper planes and layer thickness.

To avoid noise coupling through supply pins, TI recommends keeping sensitive input pins (such as the INM and
INP pins) away from the supply planes. For example, do not route the traces or vias connected to these pins
across the supply planes. That is, avoid the power planes under the INM and INP pins.

Some layout guidelines associated with the layout of the high speed interfaces are listed below:

» The length of the positive and negative traces of a differential pair must be matched to within 2 mils of each
other.

» Each differential pair length must be matched within 10 mils of other differential pairs.

 When the ADC is used on the same printed circuit board (PCB) with a digital intensive component (such as
an FPGA or ASIC), separate digital and analog ground planes must be used. Do not overlap these separate
ground planes to minimize undesired coupling.

» Connect decoupling capacitors directly to ground and place these capacitors close to the ADC power pins
and the power-supply pins to filter high-frequency current transients directly to the ground plane.

* Ground and power planes must be wide enough to keep the impedance very low. In a multilayer PCB, one
layer must be dedicated to each ground and power plane.
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Layout Guidelines (continued)

» All high-speed traces must be routed straight with minimum bends. Where a bend is necessary, avoid making
very sharp right-angle bends in the trace.

* In order to maintain proper LVDS timing, all LVDS traces must follow a controlled impedance design. In
addition, all LVDS trace lengths must be equal and symmetrical; TI recommends keeping trace length
variations less than 150 mil (0.150 inch or 3.81 mm).

* When routing CML lines, the traces must be designed for a controlled impedance of 50 Q. The routing of
different lines must be matched as much as possible to minimize the inter-lane skew. However, trace length
matching is less critical for the JESD interface as compared to the LVDS interface.

Additional details on the NFBGA PCB layout techniques can be found in the Texas Instruments application
report, MicroStar BGA Packaging Reference Guide (SSYZ015), available from www.ti.com.

11.3 Layout Example

Figure 96. Example Layout
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12 Register Map

12.1 ADC Registers
The register map of the device is shown in Table 46.

Table 46. ADC Register Map

REGISTER
ADDRESS REGISTER DATA®
(Hex) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REG_
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 READ. EN RESET
LVDS_ GLOBAL_
1 0 RATE. 2X 0 0 0 0 0 0 SEL_CH[2] | EN_JESD | DIS_LVDS | SEL_CH[1] 0 SEL_CH[0] 0 SO
LOW_ SEL_ SEL_
2 PAT_MODES_FCLK LATENCY_ | AVG_EN PRBS_ PAT_MODES PRBS_ OFFSET_CORR_DELAY_FROM_TX_TRIG[5:0]
EN PAT_FCLK PAT_GBL
DIG OFFSET_CORR_DELAY DIG_ JESD
3 SER_DATA_RATE GAIN EN 0 FROMTX TRIGT:6] OFFESNET_ 0 0 WR SEL 0 0 0 0 0
OFFSET OFFSET_ | OFFSET_
- | REMOVAL_ | REMOVAL_ PAT_SEL PRBS_ PRBS_ PRBS_ MSB_
4 REhSAE)IY':AL_ START START AUTO_OFFSET_REMOVAL_ACC_CYCLES " IND SYNG MODE EN FIRST 0 0 ADC_RES
SEL MANUAL
5 CUSTOM_PATTERN
7 AUTO_OFFSET_REMOVAL_VAL_RD_CH_SEL 0 0 0 0 0 0 0 0 0 0 CHOE,\'T ER
0 0 AUTO_OFFSET_REMOVAL_VAL_RD
A 0 0 INIT2 INITL 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 EN_ 0 0 0 0 0 0 0 0 0 0 0
DITHER
GAIN_ADClo 0 OFFSET_ADC10
GAIN_ADCle 0 OFFSET_ADCle
GAIN_ADC20 0 OFFSET_ADC20
10 GAIN_ADC2e 0 OFFSET_ADC2e
11 GAIN_ADC30 0 OFFSET_ADC30
12 GAIN_ADC3e 0 OFFSET_ADC3e
13 GAIN_ADC40 0 OFFSET_ADC40
14 GAIN_ADC4e 0 OFFSET_ADC4e
PAT_ PAT_ PAT_ PAT_ HPF_ DIG HPE
15 PRBS_ PRBS_ PRBS_ PRBS_ PAT_LVDS1 PAT_LVDS2 ROUND_ HPF_CORNER_ADC1-4 EN ADCLA
LVDS1 LVDS2 LVDS3 LVDS4 EN_CH1-8 -
IN_16CH_ | IN_16CH_ | IN_16CH_ | IN_16CH_
17 0 0 0 0 2DCL 2DC2 2DC3 ADCA PAT_LVDS3 PAT_LVDS4 0 0
18 PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ INVERT_ | INVERT_ | INVERT_ | INVERT_
DIG_ADC4 | DIG_ADC3 | DIG_ADC2 | DIG_ADCL LVDS4 LVDS3 LVDS2 LVDS1 | ANA_ADC4 | ANA_ADC3 | ANA_ADC2 | ANA_ADC1 | LVDS4 LVDS3 LVDS2 LVDS1
(1) Default value of all registers is 0.
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ADC Registers (continued)

Table 46. ADC Register Map (continued)
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REGISTER
ADDRESS REGISTER DATA®
(Hex) 15 14 13 12 11 10 9 8 | 7 6 | 5 4 3 2 1 0
19 GAIN_ADC50 0 OFFSET_ADC50
1A GAIN_ADCS5e 0 OFFSET_ADC5e
1B GAIN_ADC60 0 OFFSET_ADC60
1c GAIN_ADCBe 0 OFFSET_ADC6e
1D GAIN_ADC70 0 OFFSET_ADCT0
1E GAIN_ADC7e 0 OFFSET_ADC7e
1F GAIN_ADCB0 0 OFFSET_ADC80
20 GAIN_ADCBe 0 OFFSET_ADC8e
PAT_ PAT_ PAT_ PAT_ DIG_
21 PRBS_ PRBS._ PRBS._ PRBS_ PAT_LVDS5 PAT_LVDS6 0 HPF_CORNER_ADC5-8 HPF_EN_
LVDS5 LVDS6 LVDS7 LVDS8 ADC5-8
23 0 0 0 0 INIBCH_ | INZISCH_ | INZISCH. | INZI6CH. PAT LVDS7 PAT LVDS8 0 0
o PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ INVERT_ | INVERT_ | INVERT_ | INVERT
DIG_ADC8 | DIG_ADC7 | DIG_ADC6 | DIG_ADC5 | LVDS8 LVDS? LVDS6 LVDS5 | ANA_ADC8 | ANA ADC7 | ANA_ADC6 | ANA_ADC5 | LVDS8 LVDS7 LVDS6 LVDSS5
25 GAIN_ADC%0 0 OFFSET_ADCS0
2 GAIN_ADCOe 0 OFFSET_ADCOe
27 GAIN_ADC100 0 OFFSET_ADC100
28 GAIN_ADC10e 0 OFFSET_ADC10e
29 GAIN_ADC110 0 OFFSET ADC110
2A GAIN_ADCl1e 0 OFFSET_ADClle
28 GAIN_ADC120 0 OFFSET_ADC120
2c GAIN_ADC12e 0 OFFSET_ADC12e
PAT_ PAT_ PAT_ PAT_ HPF_ROUN DIG_
2D PRBS_ PRBS._ PRBS._ PRBS_ PAT_LVDS9 PAT_LVDS10 D_EN_CHo- HPF_CORNER_ADC9-12 HPF_EN_
LVDS9 LVDS10 LVDSI1 | LVDSI2 16 ADC9-12
oF 0 0 0 0 INISCH. | INCI6CH. | IN-I6CH. | IN-16CH. PAT LVDS11 PAT LVDS12 0 0
o PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ | PDN_ANA_ | PDN_ANA_ | PDN_ANA_ | PDN_ANA_ | INVERT_ | INVERT_ | INVERT | INVERT
DIG_ADC12 | DIG_ADCI1 | DIG_ADC10 | DIG_ADC9 | LVDSI2 LVDSI1 | LVDSIO LVDS9 ADC12 ADC11 ADC10 ADCO LVDS12 LVDS11 LVDS10 LVDSY
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ADC Registers (continued)
Table 46. ADC Register Map (continued)
REGISTER
ADDRESS REGISTER DATA®
(Hex) 15 14 13 12 11 10 9 | 8 | 7 \ 6 | 5 4 3 2 1 0
31 GAIN_ADC130 0 OFFSET_ADC130
32 GAIN_ADC13e 0 OFFSET_ADC13e
33 GAIN_ADC140 0 OFFSET_ADC140
34 GAIN_ADC14e 0 OFFSET_ADCl4e
35 GAIN_ADC150 0 OFFSET_ADC150
36 GAIN_ADC15e 0 OFFSET_ADC15e
37 GAIN_ADC160 0 OFFSET_ADC160
38 GAIN_ADC16e 0 OFFSET_ADC16e
PAT_ PAT_ PAT_ PAT_ DIG_
39 PRBS_ PRBS_ PRBS_ PRBS_ PAT_LVDS13 PAT_LVDS14 0 HPF_CORNER_ADC13-16 HPF_EN_
LVDS13 LVDS14 LVDS15 LVDS16 ADC13-16
3B 0 0 0 0 'N/gég(i;‘— 'NKS?:EZ‘— 'Ngégig— lNKé?:(ig_ PAT_LVDS15 PAT_LVDS16 0 0
ac PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ PDN_ANA_ | PDN_ANA_ | PDN_ANA_ | PDN_ANA_ | INVERT_ | INVERT_ | INVERT_ | INVERT_
DIG_ADC16 | DIG_ADC15 | DIG_ADC14 | DIG_ADC13 | LVDS16 LVDS15 LVDS14 LVDS13 ADC16 ADC15 ADC14 ADC13 LVDS16 LVDS15 LVDS14 LVDS13
43 0 0 0 0 0 0 0 0 0 0 0 LVDS_DCLK_DELAY_PROG
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12.1.1 Description of Registers

12.1.1.1 Register Oh (address = 0h)

Figure 97. Register Oh

15 14 13 12 11 10 9 8
0 0 0 | 0 0 0 0 0
W-0h W-0h W-0h W-0h W-0h W-0h W-0h W-0h
7 6 5 4 3 2 1 0
0 0 0 0 0 0 REG_READ_ RESET
EN
W-0h W-0h W-0h W-0h W-0h W-0h W-0h W-0h

LEGEND: R/W = Read/Write; W = Write only; -n = value after reset

Table 47. Register Oh Field Descriptions

1 = Enabled (this setting returns the device to a reset state; this

bit is self-clearing bit)

Bit Field Type Reset Description
15-2 0 w Oh Must write O
1 REG_READ_EN w Oh Register readout enabled.
0 = Disabled
1 = Enabled; see the Serial Peripheral Interface (SPI) Operation
section for further details.
0 RESET w Oh 0 = Disabled
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12.1.1.2 Register 1h (address = 1h)

Figure 98. Register 1h

il3 14 13 12 11 10 9 8
o LVDS_RATE_ o 0 o 0 o 0
2X
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
SEL CH[2) | ENJESD | DISLVDS | SEL CH1] | 0 | SEL CH[0] | 0 GLOBAL_PDN
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset
Table 48. Register 1h Field Descriptions

Bit Field Type Reset Description
15 0 R/W Oh Must write O
14 LVDS_RATE_2X R/W Oh 0 = 1X rate; normal operation (default)
1 = 2X rate. This setting combines the data of two LVDS pairs
into a single LVDS pair. This feature can be used when the ADC
clock rate is low.
13-8 0 R/W Oh Must write O
7 SEL_CHJ2] R/W Oh Input mode selection bit 3. Table 49 lists bit settings for the three
input modes.
6 EN_JESD R/W Oh 0 = JESD interface disabled
1 = JESD interface enabled; see Table 49
5 DIS_LVDS R/W Oh 0 = LVDS interface is enabled (default)
1 = LVDS interface is disabled
4 SEL_CHI1] R/W Oh Input mode selection bit 2. Table 49 lists bit settings for the three
input modes.
0 R/W Oh Must write O
SEL_CHIJO0] R/W Oh Input mode selection bit 1. Table 49 lists bit settings for the three
input modes.
0 R/W Oh Must write O
GLOBAL_PDN R/W Oh 0 = The device operates in normal mode (default)
1 = ADC enters complete power-down mode
Table 49. 8-, 16-, and 32-Input Mode Selection
INPUT MODE SEL_CH[2] SEL_CH[1] SEL_CHI[0]
8-channel input 1 1 1
16-channel input 0 1 1
32-channel input 0 0 0
Table 50. Output Interface Supported in 8-, 16-, and 32-Input Mode
OUTPUT INTERFACE SUPPORTED?
INPUT MODE
LVDS JESD204B
8-channel input Yes No
16-channel input Yes Yes
32-channel input Yes Yes
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12.1.1.3 Register 2h (address = 2h)

Figure 99. Register 2h

15 14 13 12 11 10 9 8
_ LOW._ SEL_PRBS_ )
PAT_MODES_FCLK[2:0] LATENCY EN AVG_EN PAT FCLK PAT_MODES[2:0]
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PAT_ SEL_PRBS_ _
MODES2:0] PAT GBL OFFSET_CORR_DELAY_FROM_TX_TRIG[5:0]
R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 51. Register 2h Field Descriptions

Bit

Field

Type

Reset

Description

15-13

PAT_MODES_FCLK[2:0]

R/W

Oh

These bits enable different test patterns on the frame clock line;
see Table 52 for bit descriptions and the LVDS Test Pattern
Mode section for further details.

12

LOW_LATENCY_EN

R/W

Oh

0 = Default latency with digital features supported
1 = Low-latency with digital features bypassed

11

AVG_EN

R/IW

Oh

0 = No digital averaging
1 = Enables digital averaging of two channels to improve signal-
to-noise ratio (SNR)

10

SEL_PRBS_PAT_FCLK

R/IW

Oh

0 = Normal operation
1 = Enables the PRBS pattern to be generated on FCLK; see
the LVDS Test Pattern Mode section for further details.

9-7

PAT_MODES[2:0]

R/IW

Oh

These bits enable different test patterns on the LVDS data lines;
see Table 52 for bit descriptions and the LVDS Test Pattern
Mode section for further details.

SEL_PRBS_PAT_GBL

R/IW

Oh

0 = Normal operation

1 = Enables the PRBS pattern to be generated on all the LVDS
data lines; see the LVDS Test Pattern Mode section for further
details.

5-0

OFFSET_CORR_DELAY_FROM_ |R/MW

TX_TRIG[5:0]

Oh

This is a part of an 8-bit control that initiates offset correction
after the TX_TRIG input pulse (each step is equivalent to one
sample delay); the remaining two MSB bits are the
OFFSET_CORR_DELAY_FROM_TX_TRIG[7:6] bits (bits 10-9)
in register 3.

Table 52. Pattern Mode Bit Description®

PAT_MODES[2:0] or PAT_MODES_FCLK[2:0] or PAT_LVDSx[2:0]

DESCRIPTION

000 Normal operation
001 Sync (half frame 1, half frame 0)
010 Deskew
011 Custom®
100 All 1s
101 Toggle mode
110 All Os
111 Ramp®
(1) For detailed description, see Table 33.
(2) Either the custom or ramp pattern setting is required for PRBS pattern selection.
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12.1.1.4 Register 3h (address = 3h)

Figure 100. Register 3h

15 14 13 12 11 10 9 8
OFFSET_CORR_DELAY_FROM DIG_
SER_DATA_RATE DIG_GAIN_EN 0 “TX_TRIG[7:6] OFFSET_EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
JESD_WR_
0 0 SEL 0 0 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 53. Register 3h Field Descriptions

Bit Field Type Reset Description
15-13 SER_DATA_RATE R/W Oh These bits control the LVDS serialization rate.

000 = 12X
001 = 14X
100 = 16X
011 = 10X
101, 110, 111, 010 = Unused

12 DIG_GAIN_EN R/W Oh 0 = Digital gain disabled
1 = Digital gain enabled

11 0 R/W Oh Must write O

10-9 OFFSET_CORR_DELAY_FROM_ |R/W Oh This is a part of an 8-bit control that initiates offset correction

TX_TRIG[7:6] after the TX_TRIG input pulse (each step is equivalent to one

sample delay); the remaining six LSB bits are the
OFFSET_CORR_DELAY_FROM_TX_TRIG[5:0] bits (bits 5-0) in
register 2.

8 DIG_OFFSET_EN R/W Oh 0 = Digital offset subtraction disabled
1 = Digital offset subtraction enabled

7-6 0 R/W Oh Must write O

5 JESD_WR_SEL R/W Oh 0 = Setting when writing to all registers except for registers with
addresses in the decimal range of 115-119 and 134-138
1 = Setting when writing to registers with addresses in the
decimal range of 115-119 and 134-138

4-0 0 R/W Oh Must write O
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12.1.1.5 Register 4h (address = 4h)

Figure 101. Register 4h

15 14 13 12 11 10 8
OFFSET OFFSET R?E';/IFg\?ZE AT
REMOVAL | REMOVAL_ - AUTO_OFFSET_REMOVAL_ACC_CYCLES[3:0] -
o SEMOVA START SELECT_ IND
- MANUAL
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PRBS_ PRBS_
s s PRBS EN | MSB_FIRST 0 0 ADC_RES
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 54. Register 4h Field Descriptions

Bit Field Type Reset Description
15 OFFSET_REMOVAL_SELF R/W Oh Auto offset removal mode is enabled when this bit is set to 1
14 OFFSET_REMOVAL_START_SEL |R/W Oh 0 = Auto offset correction initiated when the
OFFSET_REMOVAL_START_ MANUAL bit is set to 1.
1 = Auto offset correction initiated with a pulse on TX_TRIG pin.
13 OFFSET_REMOVAL_START_ R/W Oh This bit initiates offset correction when
MANUAL OFFSET_REMOVAL_START_SEL is set to 0.
12-9 AUTO_OFFSET_REMOVAL_ACC_ | RIW Oh These bits define the number of samples required to generate
CYCLES an offset in auto offset correction mode
8 PAT_SELECT_IND R/W Oh 0 = All LVDS output data lines have the same pattern, as
determined by the PAT_MODESJ[2:0] bits
1 = Different test patterns can be sent on different LVDS data
lines; see the LVDS Test Pattern Mode section for further details
7 PRBS_SYNC R/W Oh 0 = Normal operation
1 = PRBS generator is in a reset state
6 PRBS_MODE R/W Oh 0 = 23-bit PRBS generator
1 = 9-bit PRBS generator
5 PRBS_EN R/W Oh 0 = PRBS sequence generation block disabled
1 = PRBS sequence generation block enabled; see the LVDS
Test Pattern Mode section for further details
4 MSB_FIRST R/W Oh 0 = The LSB is transmitted first on serialized output data
1 = The MSB is transmitted first on serialized output data
3-2 0 R/W Oh Must write O
1-0 ADC_RES R/W Oh These bits control the ADC resolution.
00 = 12-bit resolution
01 = 14-bit resolution
11 = 10-bit resolution
10 = Unused
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12.1.1.6 Register 5h (address = 5h)
Figure 102. Register 5h
15 | 14 13 12 11 10 9 8
CUSTOM_PATTERN
R/W-0h
7 [ 6 5 4 3 2 1 0
CUSTOM_PATTERN
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 55. Register 5h Field Descriptions
Bit Field Type Reset Description
15-0 CUSTOM_PATTERN R/W Oh If the pattern mode is programmed to a custom pattern mode,

then the custom pattern value can be provided by programming
these bits; see the LVDS Test Pattern Mode section for further
detalils.

12.1.1.7 Register 7h (address = 7h)

Figure 103. Register 7h

15 14 13 12 11 10 9 8
AUTO_OFFSET_REMOVAL_VAL RD_CH_SEL | 0 0 | 0
R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
0 0 0 0 0 | 0 \ 0 | CHOPPER_EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 56. Register 7h Field Descriptions

Bit Field Type Reset Description
15-11 AUTO_OFFSET_REMOVAL_VAL_ |R/W Oh Write the channel number to read the offset value in auto offset
RD_CH_SEL correction mode for a corresponding channel number gread the
offset value in AUTO_OFFSET_REMOVAL_VAL_RD. 0
10-1 0 R/W Oh Must write O
0 CHOPPER_EN R/W Oh The chopper can be used to move low-frequency, 1 / f noise to
fs / 2 frequency.
0 = Chopper disabled
1 = Chopper enabled

(1) In 32-channel input mode, the value written in this register corresponds to the channel number (minus 1). When operating in 8- and 16-
input modes, the value can be mapped to the odd or even data streams of the 16 ADCs. For example, a value of O corresponds to the
odd data stream of ADC1. Likewise, a value of 1 corresponds to the even data stream of ADC1, and so on respectively.
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12.1.1.8 Register 8h (address = 8h)

Figure 104. Register 8h

15 14 13 12 11 10 9 8
0 0 AUTO_OFFSET_REMOVAL_VAL_RD[13:0]

R/W-0h R/W-Oh RIW-0h
7 6 5 4 3 2 1 0

AUTO_OFFSET_REMOVAL VAL _RD[13:0]

R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 57. Register 8h Field Descriptions

RD

Bit Field Type Reset Description
15-14 0 R/W Oh Must write O
13-0 AUTO_OFFSET_REMOVAL_VAL_ |R/W Oh Read the offset value applied in auto offset correction mode for

a specific channel number as defined in
AUTO_OFFSET_REMOVAL_VAL_RD_CH_SEL

12.1.1.9 Register Ah (address = Ah)
Figure 105. Register Ah

15 14 13 12 11 10 9 8

0 | 0 | owNT2 | NT | 0 | 0 \ 0 | 0
R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h

7 6 5 4 3 2 1 0

0 | 0 \ 0 | 0 \ 0 | 0 \ 0 | 0
R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 58. Register Ah Field Descriptions

Bit Field Type Reset Description
15-14 0 R/W Oh Must write O
13 INIT2 RIW oh Write 1 as part of the initialization after power-up®
12 INIT1 RIW oOh Write 1 as part of the initialization after power-up®
11-0 0 R/W Oh Must write O

(1) See Table 43.
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12.1.1.10 Register Bh (address = Bh)

Figure 106. Register Bh

15 14 13 12 11 10 9 8

0 | 0 0 | 0 | EN_DITHER | 0 0 | 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0

0 | 0 0 | 0 \ 0 | 0 0 | 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h RIW-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 59. Register Bh Field Descriptions

Bit

Field

Type

Reset

Description

15-12

0

R/W

Oh

Must write 0

11

EN_DITHER

R/W

Oh

harmonics.
0 = Dither disabled
1 = Dither enabled

Dither can be used to reduce the power in higher-order

Note: Enabling the dither converts higher-order harmonics power
into noise. Thus, enabling this mode reduce the power in higher-
order harmonics but degrades SNR.

10-0

R/W

Oh

Must write 0

104 Submit Documentation Feedback

Product Folder Links: ADS52J90

Copyright © 2015-2018, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS
ADS52J90
www.ti.com SBAS690C —MAY 2015—REVISED APRIL 2018
12.1.1.11 Register Dh (address = Dh)
Figure 107. Register Dh
15 14 13 12 11 10 9 8
GAIN_ADCl1o | 0 OFFSET_ADClo
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADClo
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 60. Register Dh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC1lo R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC1 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADClo R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC1 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.12 Register Eh (address = Eh)

Figure 108. Register Eh

15 14 13 12 11 10 9 8
GAIN_ADCle | 0 OFFSET_ADCle
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCle
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 61. Register Eh Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADCle R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC1 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCle R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC1 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.13 Register Fh (address = Fh)
Figure 109. Register Fh
15 14 13 12 11 10 9 8
GAIN_ADC20 | 0 OFFSET_ADC20
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC20
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 62. Register Fh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC20 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC2 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC20 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC2 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.14 Register 10h (address = 10h)

Figure 110. Register 10h

15 14 13 12 11 10 9 8
GAIN_ADC2e | 0 OFFSET _ADC2e
R/W-Oh R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET ADC2e
R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset

Table 63. Register 10h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC2e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC2 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC2e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC2 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.15 Register 11h (address = 11h)
Figure 111. Register 11h
15 14 13 12 11 10 9 8
GAIN_ADC30 | 0 OFFSET_ADC30
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC30
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 64. Register 11h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC30 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC3 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC30 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC3 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.16 Register 12h (address = 12h)

Figure 112. Register 12h

15 14 13 12 11 10 9 8
GAIN_ADC3e | 0 OFFSET ADC3e
R/W-Oh R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET ADC3e
R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset

Table 65. Register 12h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC3e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC3 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC3e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC3 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.17 Register 13h (address = 13h)
Figure 113. Register 13h
15 14 13 12 11 10 9 8
GAIN_ADC40 | 0 OFFSET_ADC40
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC40
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 66. Register 13h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC40 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC4 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC40 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC4 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.18 Register 14h (address = 14h)

Figure 114. Register 14h

15 14 13 12 11 10 9 8
GAIN_ADC4e | 0 OFFSET_ADC4e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCde
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 67. Register 14h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC4e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC4 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC4e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC4 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.19 Register 15h (address = 15h)

Figure 115. Register 15h

15 14 13 12 11 10 9 8
PAT PRBS_ | PAT_PRBS_ | PAT PRBS_ | PAT PRBS._ PAT

LVDS1 LVDS2 LVDS3 LVDS4 PAT_LVDS1 LVDS2
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0

HPF_ROUND._ ] DIG_HPF_EN_

PAT_LVDS2 EX OuLe HPF_CORNER_ADC1-4 e
R/W-Oh R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 68. Register 15h Field Descriptions

Bit

Field

Type Reset Description

15

PAT_PRBS_LVDS1

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 1 can be enabled with this bit;

see the LVDS Test Pattern Mode section for further details.

14

PAT_PRBS_LVDS2

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 2 can be enabled with this bit;

see the LVDS Test Pattern Mode section for further details.

13

PAT_PRBS_LVDS3

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 3 can be enabled with this bit;

see the LVDS Test Pattern Mode section for further details.

12

PAT_PRBS_LVDS4

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 4 can be enabled with this bit;

see the LVDS Test Pattern Mode section for further details.

11-9

PAT_LVDS1

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 1 can be programmed with these

bits; see Table 33 for bit descriptions.

8-6

PAT_LVDS2

R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 2 can be programmed with these

bits; see Table 33 for bit descriptions.

HPF_ROUND_EN_CH1-8

R/W Oh 0 = Rounding in the ADC HPF is disabled for channel 1 to 8.
HPF output is truncated to be mapped to the ADC resolution
bits.

1 = HPF output of channel 1 to 8 is mapped to the ADC

resolution bits by the round-off operation.

HPF_CORNER_ADC1-4

R/W Oh When the DIG_HPF_EN_ADC1-4 bit is set to 1, the digital HPF
characteristic for the corresponding ADCs can be programmed
by setting the value of k with these bits.

The value of k can be from 2 to 10 (0010b to 1010b); see the

Digital HPF section for further details.

DIG_HPF_EN_ADC1-4

R/W Oh 0 = Digital HPF disabled for ADCs 1 to 4 (default)

1 = Enables digital HPF for ADCs 1 to 4
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12.1.1.20 Register 17h (address = 17h)

Figure 116. Register 17h

15 14 13 12 11 10 9 8
0 0 0 0 IN_16CH_ IN_16CH_ IN_16CH_ IN_16CH_
ADC1 ADC2 ADC3 ADC4
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PAT_LVDS3 | PAT_LVDS4 0 0
R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 69. Register 17h Field Descriptions
Bit Field Type Reset Description
15-12 0 R/W Oh Must write O
11 IN_16CH_ADC1 R/W Oh Selects the input pair sampled by ADC1 in 16-input mode.
0 = ADC1 samples the signal on INP1, INM1
1 = ADC1 samples the signal on INP2, INM2
10 IN_16CH_ADC2 R/W Oh Selects the input pair sampled by ADC2 in 16-input mode.
0 = ADC2 samples the signal on INP3, INM3
1 = ADC2 samples the signal on INP4, INM4
9 IN_16CH_ADC3 R/W Oh Selects the input pair sampled by ADC3 in 16-input mode.
0 = ADC3 samples the signal on INP5, INM5
1 = ADC3 samples the signal on INP6, INM6
8 IN_16CH_ADC4 R/W Oh Selects the input pair sampled by ADC4 in 16-input mode.
0 = ADC4 samples the signal on INP7, INM7
1 = ADC4 samples the signal on INP8, INM8

7-5 PAT_LVDS3 R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 3 can be programmed with these
bits; see Table 33 for bit descriptions.

4-2 PAT_LVDS4 R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 4 can be programmed with these
bits; see Table 33 for bit descriptions.

1-0 0 R/W Oh Must write O
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12.1.1.21 Register 18h (address = 18h)

Figure 117. Register 18h

15 14 13 12 11 10 9 8
PDN_DIG_ PDN_DIG_ PDN_DIG_ PDN_DIG_
ADCA ADC3 ADC2 ADC1 PDN_LVDS4 | PDN_LVDS3 | PDN_LVDS2 | PDN_LVDS1
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PDN_ANA_ PDN_ANA_ PDN_ANA_ PDN_ANA_ INVERT_ INVERT_ INVERT_ INVERT_
ADC4 ADC3 ADC2 ADC1 LVDS4 LVDS3 LVDS2 LVDS1
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 70. Register 18h Field Descriptions

Bit Field Type Reset Description
15 PDN_DIG_ADC4 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC4
14 PDN_DIG_ADC3 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC3
13 PDN_DIG_ADC2 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC2
12 PDN_DIG_ADC1 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC1
11 PDN_LVDS4 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 4
10 PDN_LVDS3 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 3
9 PDN_LVDS2 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 2
8 PDN_LVDS1 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 1
7 PDN_ANA_ADC4 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC4
6 PDN_ANA_ADC3 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC3
5 PDN_ANA_ADC2 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC2
4 PDN_ANA_ADC1 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC1
3 INVERT_LVDS4 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 4. Has no effect
on Test patterns.
2 INVERT_LVDS3 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 3. Has no effect
on Test patterns.
1 INVERT_LVDS2 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 2. Has no effect
on Test patterns.
0 INVERT_LVDS1 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 1. Has no effect
on Test patterns.
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12.1.1.22 Register 19h (address = 19h)
Figure 118. Register 19h
15 14 13 12 11 10 9 8
GAIN_ADC50 | 0 OFFSET_ADC50
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC50
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 71. Register 19h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC50 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC5 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC50 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC5 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.23 Register 1Ah (address = 1Ah)

Figure 119. Register 1Ah

15 14 13 12 11 10 9 8
GAIN_ADC5e | 0 OFFSET_ADC5e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC5e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 72. Register 1Ah Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC5e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC5 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCb5e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC5 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.24 Register 1Bh (address = 1Bh)
Figure 120. Register 1Bh
15 14 13 12 11 10 9 8
GAIN_ADC60 | 0 OFFSET_ADC60
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC60
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 73. Register 1Bh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC60 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC6 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC60 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC6 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.25 Register 1Ch (address = 1Ch)

Figure 121. Register 1Ch

15 14 13 12 11 10 9 8
GAIN_ADC6e | 0 OFFSET_ADC6e
R/W-Oh R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET ADC6e
R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset

Table 74. Register 1Ch Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC6e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC6 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC6e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC6 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.26 Register 1Dh (address = 1Dh)
Figure 122. Register 1Dh
15 14 13 12 11 10 9 8
GAIN_ADC70 | 0 OFFSET_ADC70
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC70
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 75. Register 1Dh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC70 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC7 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC70 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC7 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.27 Register 1Eh (address = 1Eh)

Figure 123. Register 1Eh

15 14 13 12 11 10 9 8
GAIN_ADC7e | 0 OFFSET_ADC7e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC7e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 76. Register 1Eh Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC7e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC7 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCT7e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC7 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.28 Register 1Fh (address = 1Fh)
Figure 124. Register 1Fh
15 14 13 12 11 10 9 8
GAIN_ADC80 | 0 OFFSET_ADCB8o
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCS80
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 77. Register 1Fh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADCS80 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC8 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCB80 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC8 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.29 Register 20h (address = 20h)

Figure 125. Register 20h

15 14 13 12 11 10 9 8
GAIN_ADC8e | 0 OFFSET_ADC8e
R/W-Oh R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET ADC8e
R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset

Table 78. Register 20h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADCS8e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC8 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCS8e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC8 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.30 Register 21h (offset = 21h)

Figure 126. Register 21h

15 14 13 12 11 10 9 8
PAT PRBS_ | PAT_PRBS_ | PAT PRBS_ | PAT PRBS._ PAT

LVDS5 LVDS6 LVDS7 LVDS8 PAT_LVDS5 LVDS6
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0

DIG_HPF_EN_

PAT_LVDS6 0 HPF_CORNER_ADC5-8 A
R/W-Oh R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 79. Register 21h Field Descriptions

Bit

Field

Type Reset

Description

15

PAT_PRBS_LVDS5

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 5 can be enabled with this bit;
see the LVDS Test Pattern Mode section for further details.

14

PAT_PRBS_LVDS6

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 6 can be enabled with this bit;
see the LVDS Test Pattern Mode section for further details.

13

PAT_PRBS_LVDS7

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 7 can be enabled with this bit;
see the LVDS Test Pattern Mode section for further details.

12

PAT_PRBS_LVDSS8

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 8 can be enabled with this bit;
see the LVDS Test Pattern Mode section for further details.

11-9

PAT_LVDS5

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 5 can be programmed with these
bits; see Table 33 for bit descriptions.

8-6

PAT_LVDS6

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 6 can be programmed with these
bits; see Table 33 for bit descriptions.

0

R/W Oh

Must write 0

41

HPF_CORNER_ADC5-8

R/W Oh

When the DIG_HPF_EN_ADCS5-8 bit is set to 1, the digital HPF
characteristic for the corresponding ADCs can be programmed
by setting the value of k with these bits.

The value of k can be from 2 to 10 (0010b to 1010b); see the
Digital HPF section for further details.

DIG_HPF_EN_ADC5-8

R/W Oh

0 = Digital HPF disabled for ADCs 5 to 8 (default)
1 = Enables digital HPF for ADCs 5 to 8
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12.1.1.31 Register 23h (register = 23h)

Figure 127. Register 23h

15 14 13 12 11 10 9 8
0 0 0 0 IN_16CH_ IN_16CH_ IN_16CH_ IN_16CH_
ADC5 ADC6 ADC7 ADCS8
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PAT_LVDS7 | PAT_LVDS8 0 0
R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 80. Register 23h Field Descriptions
Bit Field Type Reset Description
15-12 0 R/W Oh Must write O
11 IN_16CH_ADC5 R/W Oh Selects the input pair sampled by ADC5 in 16-input mode.
0 = ADC5 samples the signal on INP9, INM9
1 = ADCS5 samples the signal on INP10, INM10
10 IN_16CH_ADC6 R/W Oh Selects the input pair sampled by ADC6 in 16-input mode.
0 = ADC6 samples the signal on INP11, INM11
1 = ADC6 samples the signal on INP12, INM12
9 IN_16CH_ADC7 R/W Oh Selects the input pair sampled by ADC7 in 16-input mode.
0 = ADC7 samples the signal on INP13, INM13
1 = ADC7 samples the signal on INP14, INM14
8 IN_16CH_ADCS8 R/W Oh Selects the input pair sampled by ADC8 in 16-input mode.
0 = ADC8 samples the signal on INP15, INM15
1 = ADC8 samples the signal on INP16, INM16

7-5 PAT_LVDS7 R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 7 can be programmed with these
bits; see Table 33 for bit descriptions.

4-2 PAT_LVDS8 R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 8 can be programmed with these
bits; see Table 33 for bit descriptions.

1-0 0 R/W Oh Must write O
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12.1.1.32 Register 24h (address = 24h)

Figure 128. Register 24h

15 14 13 12 11 10 9 8
PDN_DIG_ PDN_DIG_ PDN_DIG_ PDN_DIG_
ADCS ADC7 ADCS ADCS PDN_LVDS8 | PDN_LVDS7 | PDN_LVDS6 | PDN_LVDS5
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PDN_ANA_ PDN_ANA_ PDN_ANA_ PDN_ANA_ INVERT_ INVERT_ INVERT_ INVERT_
ADCS ADC7 ADC6 ADC5 LVDS8 LVDS7 LVDS6 LVDS5
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 81. Register 24h Field Descriptions

Bit Field Type Reset Description
15 PDN_DIG_ADCS8 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC8
14 PDN_DIG_ADC7 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC7
13 PDN_DIG_ADC6 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC6
12 PDN_DIG_ADC5 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC5
11 PDN_LVDS8 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 8
10 PDN_LVDS7 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 7
9 PDN_LVDS6 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 6
8 PDN_LVDS5 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 5
7 PDN_ANA_ADCS8 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC8
6 PDN_ANA_ADC7 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC7
5 PDN_ANA_ADC6 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC6
4 PDN_ANA_ADC5 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC5
3 INVERT_LVDS8 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 8. Has no effect
on Test patterns.
2 INVERT_LVDS7 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 7. Has no effect
on Test patterns.
1 INVERT_LVDS6 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 6. Has no effect
on Test patterns.
0 INVERT_LVDS5 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 5. Has no effect
on Test patterns.
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12.1.1.33 Register 25h (address = 25h)
Figure 129. Register 25h
15 14 13 12 11 10 9 8
GAIN_ADC90 | 0 OFFSET_ADC90
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC90
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 82. Register 25h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC90 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC9 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC90 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC9 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.34 Register 26h (address = 26h)

Figure 130. Register 26h

15 14 13 12 11 10 9 8
GAIN_ADC9e | 0 OFFSET_ADC9e
R/W-Oh R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET ADC9e
R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset

Table 83. Register 26h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC9e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC9 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC9%e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC9 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.
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12.1.1.35 Register 27h (address = 27h)
Figure 131. Register 27h
15 14 13 12 11 10 9 8
GAIN_ADC100 | 0 OFFSET_ADC100
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC100
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 84. Register 27h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC100 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC10 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC100 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC10 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.36 Register 28h (address = 28h)

Figure 132. Register 28h

15 14 13 12 11 10 9 8
GAIN_ADC10e | 0 OFFSET_ADC10e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC10e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 85. Register 28h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC10e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC10 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC10e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC10
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.37 Register 29h (address = 29h)
Figure 133. Register 29h
15 14 13 12 11 10 9 8
GAIN_ADCl11o0 | 0 OFFSET_ADC110
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCl11o
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 86. Register 29h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC110 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC11 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC11o0 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC11 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.38 Register 2Ah (address = 2Ah)

Figure 134. Register 2Ah

15 14 13 12 11 10 9 8
GAIN_ADC11le | 0 OFFSET_ADCl11e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCl1e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 87. Register 2Ah Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC11e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC11 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADCl11e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC11
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.39 Register 2Bh (address = 2Bh)
Figure 135. Register 2Bh
15 14 13 12 11 10 9 8
GAIN_ADC120 | 0 OFFSET_ADC120
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC120
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 88. Register 2Bh Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC120 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC12 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC120 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC12 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.40 Register 2Ch (address = 2Ch)

Figure 136. Register 2Ch

15 14 13 12 11 10 9 8
GAIN_ADC12e | 0 OFFSET_ADC12e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC12e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 89. Register 2Ch Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC12e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC12 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC12e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC12
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.41 Register 2Dh (address = 2Dh)

Figure 137. Register 2Dh

15 14 13 12 11 10 8
PAT PRBS_ | PAT_PRBS_ | PAT PRBS_ | PAT PRBS._ PAT
LVDS9 LVDS10 LVDS11 LVDS12 PAT_LVDS9 LVDST10
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 0
HPF_ROUND._ ] DIG_HPF_EN_
PAT LVDS10 PN ono.16 HPF_CORNER ADC9-12 e
R/W-Oh R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 90. Register 2Dh Field Descriptions

Bit

Field

Type

Reset

Description

15

PAT_PRBS_LVDS9

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 9 can be enabled with this bit;
see the LVDS Test Pattern Mode section for further details.

14

PAT_PRBS_LVDS10

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 10 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

13

PAT_PRBS_LVDS11

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 11 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

12

PAT_PRBS_LVDS12

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 12 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

11-9

PAT_LVDS9

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 9 can be programmed with these
bits; seeTable 33 for bit descriptions.

8-6

PAT_LVDS10

R/W

Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 10 can be programmed with these
bits; seeTable 33 for bit descriptions.

HPF_ROUND_EN_CH9-16

R/W

Oh

0 = Rounding in the ADC HPF is disabled for channels 9-16.
The HPF output is truncated to be mapped to the ADC
resolution bits.

1 = HPF output of channels 9-16 is mapped to the ADC
resolution bits by the round-off operation.

HPF_CORNER_ADC9-12

R/W

Oh

When the DIG_HPF_EN_CH9-12 bit is set to 1, the digital HPF
characteristic for the corresponding ADCs can be programmed
by setting the value of k with these bits.

The value of k can be from 2 to 10 (0010b to 1010b); see the
Digital HPF section for further details.

DIG_HPF_EN_ADC9-12

R/W

Oh

0 = Digital HPF disabled for ADCs 9 to 12 (default)
1 = Enables digital HPF for ADCs 9 to 12

Copyright © 2015-2018, Texas Instruments Incorporated

Submit Documentation Feedback 123

Product Folder Links: ADS52J90



ADS52J90

SBAS690C —MAY 2015—REVISED APRIL 2018

13 TEXAS
INSTRUMENTS

www.ti.com

12.1.1.42 Register 2Fh (address = 2Fh)

Figure 138. Register 2Fh

15 14 13 12 11 10 9 8
0 0 0 0 IN_16CH_ IN_16CH_ IN_16CH_ IN_16CH_
ADC9 ADC10 ADC11 ADC12
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PAT_LVDS11 | PAT_LVDS12 0 0
R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write;-n = value after reset
Table 91. Register 2Fh Field Descriptions
Bit Field Type Reset Description
15-12 0 R/W Oh Must write O
11 IN_16CH_ADC9 R/W Oh Selects the input pair sampled by ADC9 in 16-input mode.
0 = ADC9 samples the signal on INP17, INM17
1 = ADC9 samples the signal on INP18, INM18

10 IN_16CH_ADC10 R/W Oh Selects the input pair sampled by ADC10 in 16-input mode.
0 = ADC10 samples the signal on INP19, INM19
1 = ADC10 samples the signal on INP20, INM20

9 IN_16CH_ADC11 R/W Oh Selects the input pair sampled by ADC11 in 16-input mode.
0 = ADC11 samples the signal on INP21, INM21
1 = ADC11 samples the signal on INP22, INM22

8 IN_16CH_ADC12 R/W Oh Selects the input pair sampled by ADC12 in 16-input mode.
0 = ADC12 samples the signal on INP23, INM23
1 = ADC12 samples the signal on INP24, INM24

7-5 PAT_LVDS11[2:0] R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 11 can be programmed with these
bits; seeTable 33 for bit descriptions.

4-2 PAT_LVDS12[2:0] R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 12 can be programmed with these
bits; seeTable 33 for bit descriptions.

1-0 0 R/W Oh Must write O

124

Submit Documentation Feedback

Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS
INSTRUMENTS

www.ti.com

ADS52J90
SBAS690C —MAY 2015-REVISED APRIL 2018

12.1.1.43 Register 30h (address = 30h)

Figure 139. Register 30h

15 14 13 12 11 10 9 8

PDN_DIG_ PDN_DIG_ PDN_DIG_ PDN_DIG_ PDN_ PDN_ PDN_ PDN_
ADC12 ADC11 ADC10 ADC9 LVDS12 LVDS11 LVDS10 LVDS9
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0

PDN_ANA_ PDN_ANA_ PDN_ANA_ PDN_ANA_ INVERT_ INVERT_ INVERT_ INVERT_
ADC12 ADC11 ADC10 ADC9 LVDS12 LVDS11 LVDS10 LVDS9
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; W = Write only; = value after reset
Table 92. Register 30h Field Descriptions

Bit Field Type Reset Description
15 PDN_DIG_ADC12 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC12
14 PDN_DIG_ADC11 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC11
13 PDN_DIG_ADC10 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC10
12 PDN_DIG_ADC9 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC9
11 PDN_LVDS12 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 12
10 PDN_LVDS11 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 11
9 PDN_LVDS10 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 10
8 PDN_LVDS9 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 9
7 PDN_ANA_ADC12 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC12
6 PDN_ANA_ADC11 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC11
5 PDN_ANA_ADC10 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC10
4 PDN_ANA_ADC9 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC9
3 INVERT_LVDS12 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 12. Has no effect
on Test patterns.
2 INVERT_LVDS11 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 11. Has no effect
on Test patterns.
1 INVERT_LVDS10 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 10. Has no effect
on Test patterns.
0 INVERT_LVDS9 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 9. Has no effect
on Test patterns.
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12.1.1.44 Register 31h (address = 31h)
Figure 140. Register 31h
15 14 13 12 11 10 9 8
GAIN_ADC130 | 0 OFFSET_ADC130
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC130
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 93. Register 31h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC130 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC13 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC130 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC13 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.45 Register 32h (address = 32h)

Figure 141. Register 32h

15 14 13 12 11 10 9 8
GAIN_ADC13e | 0 OFFSET_ADC13e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC13e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 94. Register 32h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC13e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC13 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC13e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC13
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.46 Register 33h (address = 33h)
Figure 142. Register 33h
15 14 13 12 11 10 9 8
GAIN_ADC140 | 0 OFFSET_ADC140
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC140
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 95. Register 33h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC140 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC14 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC140 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC14 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.47 Register 34h (address = 34h)

Figure 143. Register 34h

15 14 13 12 11 10 9 8
GAIN_ADC14e | 0 OFFSET_ADC14e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADCl14e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 96. Register 34h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC14e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC14 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC14e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC14
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.48 Register 35h (address = 35h)
Figure 144. Register 35h
15 14 13 12 11 10 9 8
GAIN_ADC150 | 0 OFFSET_ADC150
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC150
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 97. Register 35h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC150 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC15 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC150 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC15 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.49 Register 36h (address = 36h)

Figure 145. Register 36h

15 14 13 12 11 10 9 8
GAIN_ADC15e | 0 OFFSET_ADC15e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC15e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 98. Register 36h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC15e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC15 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC15e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC15
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.50 Register 37h (address = 37h)
Figure 146. Register 37h
15 14 13 12 11 10 9 8
GAIN_ADC160 | 0 OFFSET_ADC160
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC160
R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 99. Register 37h Field Descriptions
Bit Field Type Reset Description
15-11 GAIN_ADC160 R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the

digital gain value for the odd sample of ADC16 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets set to N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC160 R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the odd sample of ADC16 can
be obtained with this 10-bit register. The offset value is in twos
complement format and its LSB corresponds to a 14-bit LSB.

12.1.1.51 Register 38h (address = 38h)

Figure 147. Register 38h

15 14 13 12 11 10 9 8
GAIN_ADC16e | 0 OFFSET_ADC16e
R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
OFFSET_ADC16e
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 100. Register 38h Field Descriptions

Bit Field Type Reset Description

15-11 GAIN_ADC16e R/W Oh When the DIG_GAIN_EN bit (register 3, bit 12) is set to 1, the
digital gain value for the even sample of ADC16 can be obtained
with this register. For a value of N (decimal equivalent of binary)
written to these bits, the digital gain gets setto N x 0.2 dB.

10 0 R/W Oh Must write 0

9-0 OFFSET_ADC16e R/W Oh When the DIG_OFFSET_EN bit (register 3, bit 8) is set to 1, the
offset value to be subtracted from the even sample of ADC16
can be obtained with this 10-bit register. The offset value is in
twos complement format and its LSB corresponds to a 14-bit
LSB.
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12.1.1.52 Register 39h (address = 39h)

Figure 148. Register 39h

15 14 13 12 11 10 9 8
PAT PRBS_ | PAT_PRBS_ | PAT PRBS_ | PAT PRBS._
LVDS13 LVDS14 LVDS15 LVDS16 PAT_LVDS13 PAT_LVDS14
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
DIG_HPF_EN_
PAT LVDS14 0 HPF_CORNER_ADC13-16 AP
R/W-Oh R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 101. Register 39h Field Descriptions

Bit Field

Type Reset

Description

15 PAT_PRBS_LVDS13

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 13 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

14 PAT_PRBS_LVDS14

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 14 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

13 PAT_PRBS_LVDS15

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 15 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

12 PAT_PRBS_LVDS16

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the PRBS pattern on LVDS output 16 can be enabled with this
bit; see the LVDS Test Pattern Mode section for further details.

11-9

PAT_LVDS13[2:0]

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 13 can be programmed with these
bits; see Table 33 for bit descriptions.

8-6 PAT_LVDS14[2:0]

R/W Oh

When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 14 can be programmed with these
bits; see Table 33 for bit descriptions.

5 0

R/W Oh

Must write 0

4-1 HPF_CORNER_ADC13-16

R/W Oh

When the DIG_HPF_EN_CH13-16 bit is set to 1, the digital HPF
characteristic for the corresponding ADCs can be programmed
by setting the value of k with these bits.

The value of k can be from 2 to 10 (0010b to 1010b); see the
Digital HPF section for further details.

0 DIG_HPF_EN_ADC13-16

R/W Oh

0 = Digital HPF disabled for ADCs 13 to 16 (default)
1 = Enables digital HPF for ADCs 13 to 16

130 Submit Documentation Feedback

Copyright © 2015-2018, Texas Instruments Incorporated

Product Folder Links: ADS52J90



13 TEXAS
INSTRUMENTS

www.ti.com

ADS52J
SBAS690C —MAY 2015—REVISED APRIL 2

90
018

12.1.1.53 Register 3Bh (address = 3Bh)

Figure 149. Register 3Bh

15 14 13 12 11 10 9 8
0 0 0 0 IN_16CH_ IN_16CH_ IN_16CH_ IN_16CH_
ADC13 ADC14 ADC15 ADC16
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PAT_LVDS15 | PAT_LVDS16 0 0
R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 102. Register 3Bh Field Descriptions
Bit Field Type Reset Description
15-12 0 R/W Oh Must write O

11 IN_16CH_ADC13 R/W Oh Selects the input pair sampled by ADC13 in 16-input mode.
0 = ADC13 samples the signal on INP25, INM25
1 = ADC13 samples the signal on INP26, INM26

10 IN_16CH_ADC14 R/W Oh Selects the input pair sampled by ADC14 in 16-input mode.
0 = ADC14 samples the signal on INP27, INM27
1 = ADC14 samples the signal on INP28, INM28

9 IN_16CH_ADC15 R/W Oh Selects the input pair sampled by ADC15 in 16-input mode.
0 = ADC15 samples the signal on INP29, INM29
1 = ADC15 samples the signal on INP30, INM30

8 IN_16CH_ADC16 R/W Oh Selects the input pair sampled by ADC16 in 16-input mode.
0 = ADC16 samples the signal on INP31, INM31
1 = ADC16 samples the signal on INP32, INM32

7-5 PAT_LVDS15[2:0] R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 15 can be programmed with these
bits; see Table 33 for bit descriptions.

4-2 PAT_LVDS16[2:0] R/W Oh When the PAT_SELECT_IND bit (register 4, bit 8) is set to 1,
the pattern on LVDS output 16 can be programmed with these
bits; see Table 33 for bit descriptions.

1-0 0 R/W Oh Must write O
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12.1.1.54 Register 3Ch (address = 3Ch)
Figure 150. Register 3Ch
15 14 13 12 11 10 9 8
PDN_DIG_ PDN_DIG_ PDN_DIG_
ADGLS ADC1E ADC14 PDN_DIG_ | PDN_LVDS16 | PDN_LVDS15 | PDN_LVDS14 | PDN_LVDS13
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PDN_ANA_ PDN_ANA_ PDN_ANA_ PDN_ANA_ INVERT_ INVERT_ INVERT_ INVERT_
ADC16 ADC15 ADC14 ADC13 LVDS16 LVDS15 LVDS14 LVDS13
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 103. Register 3Ch Field Descriptions

Bit Field Type Reset Description
15 PDN_DIG_ADC16 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC16
14 PDN_DIG_ADC15 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC15
13 PDN_DIG_ADC14 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC14
12 PDN_DIG_ADC13 R/W Oh 0 = Normal operation (default)
1 = Powers down the digital block for ADC13
11 PDN_LVDS16 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 16
10 PDN_LVDS15 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 15
9 PDN_LVDS14 R/W Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 14
8 PDN_LVDS13 R/IW Oh 0 = Normal operation (default)
1 = Powers down LVDS output line 13
7 PDN_ANA_ADC16 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC16
6 PDN_ANA_ADC15 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC15
5 PDN_ANA_ADC14 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC14
4 PDN_ANA_ADC13 R/W Oh 0 = Normal operation (default)
1 = Powers down the analog block for ADC13
3 INVERT_LVDS16 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 16. Has no effect
on Test patterns.
2 INVERT_LVDS15 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 15. Has no effect
on Test patterns.
1 INVERT_LVDS14 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 14. Has no effect
on Test patterns.
0 INVERT_LVDS13 R/W Oh 0 = Normal operation (default)
1 = Inverts ADC data sent on LVDS output line 13. Has no effect
on Test patterns.
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12.1.1.55 Register 43h (address = 43h)

Figure 151. Register 43h

15 14 13 11 10 9 8
0 | 0 \ 0 | 0 | 0 0 | 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 3 2 1 0
0 | 0 \ 0 | LVDS_DCLK_DELAY_PROG | 0
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 104. Register 43h Field Descriptions

Bit Field Type

Reset

Description

15-5 0 R/W

Oh

Must write 0

4-1 LVDS_DCLK_DELAY_PROG R/W

Oh

The LVDS DCLK output delay is programmable with 110-ps
steps. Delay values are in twos complement format. Increasing
the positive delay increases setup time and reduces hold time,
and vice-versa for the negative delay.

0000 = No delay

0001 =110 ps

0010 = 220 ps

1110 = —220 ps
1111 = —110ps

Oh

Must write 0
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12.2 JESD Serial Interface Registers
This section discusses the JESD registers. A register map is available in Table 105.
Table 105. JESD Register Map
REGISTER
ADDRESS REGISTER DATA®
DECIMAL | HEX 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
70 46 0 0 0 0 0 0 0 0 0 0 0 0 0 MATSRKl—GT X RJEESSIEDﬁ 0
73 49 IDLE_ 0 0 LANE_ | FRAME_ cgr\’]‘;_e 0 0 0 0 0 0 0 FORCE_K 0 0
MODE ALIGN ALIGN IS~ —
74 4A LINK_LAYER_TESTMODES Tx_RsEch_ RELEASE_ILA 0 JESEf§E5 JESET—?'?ES 0 0 0 0 0 0 0
SING_
75 4B 0 0 0 0 0 0 0 CONV_ NUM_ADC_PER_LANE 0 0 0 0 0
PER_OCT
77 4D 0 0 0 0 0 0 0 0 PRE_EMP 0 0 0 0
INC_
80 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 JESD_ 0
VDD
81 51 DEVICE_ID 0 0 0 BANK_ID
82 52 0 0 0 0 0 0 0 0 SCR_EN 0 0 0 0 0 0 0
83 53 0 0 0 0 0 0 0 0 0 0 0 K_VALUE_TO_FORCE
85 55 JESD_SUBCLASS 0 0 0 0 0 JESD_VER 0 0 0 0 0
EN_ EN_ EN_ EN_ ENABLE
1150 73 EN_ILDAlNE_ EN_ILD,;NE_ EN_IIE)/-;NE_ EN_ILDA4NE_ CSI-l|JEN$_K CSHUEMC_K CSHUEN(li_K csrbENcI:f o o o JESE;‘,Q%T o 0 o o
LANE1 LANE2 LANE3 LANE4 -
116@ 74 CHECK_SUM1 CHECK_SUM2
117®@ 75 CHECK_SUM3 CHECK_SUM4
118@ 76 0 0 0 LANE_ID1 0 0 0 LANE_ID2
119@ 77 0 0 0 LANE_ID3 0 0 0 LANE_ID4
FORCE_
120 78 LMFC_ LMFC_COUNTER_INIT_VALUE 0 0 0 0 0 0 0 0 0 0
COUNT
EN_ EN_ EN_ EN_
134@ 86 EN_ILDASNE_ EN_ILDA(;NE_ EN_IIE)A7NE_ EN_ILDAgNE_ csnﬂzwiK CSHUEMC_K CSHUENiK CSI-lIJEN?_K o o o o o 0 o o
LANES LANE6 LANE7 LANES
135@ 87 CHECK_SUM5 CHECK_SUM6
136@ 88 CHECK_SUM7 CHECK_SUM8
137@ 89 0 0 0 LANE_ID5 0 0 0 LANE_ID6
138@ 8A 0 0 0 LANE_ID7 0 0 0 LANE_ID8
(1) Default value of all registers is 0.
(2) These registers must only be written to after setting the JESD_WR_SEL register bit (register 3, bit 5) to 1. To write any other registers, set the JESD_WR_SEL bit to 0.
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12.2.1 Description of JESD Serial Interface Registers

12.2.1.1 Register 70 (address = 46h)

Figure 152. Register 70

15 14 13 12 11 10 9 8
0 0 0 | 0 0 0 0 0
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
0 0 0 0 0 MASK_TX_ 0
AT JESD_RESET1
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 106. Register 70 Field Descriptions

Bit Field Type Reset Description
15-3 0 R/W Oh Must write O
2 MASK_TX_TRIG R/W Oh 0 = TX_TRIG affects internal clock-phase resets
1 = TX_TRIG does not affect internal clock-phase resets
1 JESD_RESET1 R/W Oh 0 = SYNC~ and SYSREF events reset non-JESD blocks (such
as the clock dividers, demodulator, and test pattern generator)
1 = SYNC~ and SYSREF events do not reset non-JESD blocks
(such as the clock dividers, demodulator, and test pattern
generator)
0 0 R/IW Oh Must write O
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12.2.1.2 Register 73 (address = 49h)

Figure 153. Register 73

15

14

13 12

11

10 9 8

IDLE_MODE

0

0 LANE_ALIGN

FRAME_ALIGN

LINK_CONFIG
“DIS

R/W-0h

R/W-0h

R/W-0h R/W-0h

R/W-0h

R/W-0h

7

6

5 4

3

2 1 0

0

0

0 | 0

0

FORCE_K 0 0

R/W-0h

R/W-0h

R/W-0h R/W-0h

R/W-0h

R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 107. Register 73 Field Descriptions

Bit

Field

Type

Reset

Description

15

IDLE_MODE

R/IW

Oh

0 = Idle mode disabled (normal operation)
1 = Device sends a continuous pattern (BC50h) on all lanes

14-13

0

R/W

Oh

Must write 0

12

LANE_ALIGN

R/W

Oh

0 = Character replacement disabled. Data are sent without
inserting a lane alignment control character.

1 = If the last octet of the multiframe is the same as the last
octet of the previous multiframe, then the last octet is replaced
with a /K28.3/ character that can be used by the receiver for
lane alignment monitoring and correction; see the JESD204B
document., section 5.3.3.4 for details.

11

FRAME_ALIGN

R/W

Oh

0 = Character replacement is disabled. Data are sent without
inserting a frame alignment control character.

1 = If the last octet of the frame is the same as the last octet of
the previous frame, then the octet is replaced with /K28.7/.
Character replacement is not performed if a control character
was already sent in the previous frame; see the JESD204B
document., section 5.3.3.4 for details.

10

LINK_CONFIG_DIS

R/W

Oh

0 = ILA transmission enabled. The initial lane alignment data are
sent, as per section 5.3.3.5 and 8.3 of the JESD204B document.
1 = ILA transmission disabled. The device starts sending
payload data immediately after the code group synchronization.

0

R/IW

Oh

Must write 0

FORCE_K

R/IW

Oh

0 = Value of K (number of frames per multiframe) minus 1 is
automatically calculated and set

1 = Value of K (number of frames per multiframe) minus 1 is set
by the K_VALUE_TO_FORCE register setting

1-0

R/W

Oh

Must write 0
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12.2.1.3 Register 74 (address = 4Ah)

Figure 154. Register 74

15

14

13 12 11 10 9 8

LINK_LAYER_TESTMODES

TX_SYNC_

REQ RELEASE_ILA 0 JESD_RESET2

R/W-0h

R/W-0h R/W-0h R/W-0h R/W-0h

7

6

5 4 3 2 1 0

JESD_RESET3 0 \

0 | 0 \ 0 | 0 0 0

R/W-0h

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 108. Register 74 Field Descriptions

Bit

Field

Type Reset Description

15-13

LINK_LAYER_TESTMODES

R/W Oh 000 = Normal operation

001 = D21.5 (1010101010) is transmitted on all lanes

010 = /K28.5/ is transmitted on all lanes

011 = ILA sequence is continuously transmitted on all lanes
100 = Pseudo-random pattern of 120 bits is transmitted on all
lanes

All other combinations are invalid.

12

TX_SYNC_REQ

R/W Oh 0 = Sync reinitialization request disabled (normal operation)

1 = A stream of /K28.5/ symbols are transmitted, requesting link
reinitialization. After transmission, the /K28.5/ characters enter
into a link initialization state; see section 5.3.3.7 of the
JESD204B document for further details.

11-10

RELEASE_ILA

R/W Oh 000 = Default value

The value of this register determines the LMFC edge that the
transmitter enters in the ILA phase from the code group
synchronization. This setting is useful for adjusting the
deterministic latency value; see the Data Link Layer section.

0

R/W Oh Must write 0

JESD_RESET2

R/W Oh 0 = SYNC~ and SYSREF events reset the phase of JESD and
non-JESD blocks (demodulator, test pattern generator, and
clock dividers)

1 = SYNC~ and SYSREF events do not reset the phase of
JESD block and clock dividers but do reset the phase of the
demodulator and test pattern generator

JESD_RESET3

R/W Oh 0 = SYNC~ and SYSREF events reset the phase of JESD and
non-JESD blocks (demodulator, test pattern generator, and
clock dividers)

1 = Immediately after setting this bit to 1, the first SYNC~ and
SYSREF event resets the phase of the JESD and non-JESD
blocks. Subsequent SYNC~ and SYSREF events do not reset
the phase of the JESD block and clock dividers but do reset the
phase of the demodulator and test pattern generator.

6-0

R/W Oh Must write 0
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12.2.1.4 Register 75 (address = 4Bh)

Figure 155. Register 75

il3 14 13 12 11 10 9 8
SING_CONV._
0 0 0 0 0 0 0 PER OCT
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
NUM_ADC_PER_LANE | 0 0 | 0 0 0
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh

LEGEND: R/W = Read/Write; -n = value after reset
Table 109. Register 75 Field Descriptions

Bit Field Type Reset Description
15-9 0 R/W Oh Must write O
8 SING_CONV_PER_OCT R/W Oh 0 = Data are packed efficiently and transmitted over the link
1 = Each ADC data are packed in two octets [that is, each ADC
data are transmitted as 16 bits (12-, 14-, and 16-bit mode) by
the appropriate zero padding]; see the User Data Format section
for further details.

7-5 NUM_ADC_PER_LANE R/W Oh 000 = Four ADCs per lane mode: data from four ADCs are
packed into a lane. Four lanes are active and four lanes are
powered down.
001 = Eight ADCs per lane mode: data from eight ADCs are
packed into a lane. Two lanes are active and six lanes are
powered down.
100 = Two ADCs per lane mode: data from two ADCs are
packed into a lane. All eight lanes are active.
All other settings are invalid.

4-0 0 R/W Oh Must write O
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12.2.1.5 Register 77 (address = 4Dh)

Figure 156. Register 77

15 14 13 12 11 10 9 8
0 0 0 | 0 0 | 0 0 0

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
PRE_EMP 0 | 0 0 0

R/W-0h R/W-0h R/W-0h RIW-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 110. Register 77 Field Descriptions

Bit Field Type Reset Description

15-8 0 R/W Oh Must write O

7-4 PRE_EMP R/W Oh The extra current during pre-emphasis is equal to the decimal
equivalent of the programmed value multiplied by 0.25 mA. A
value corresponding to O refers to no pre-emphasis.

3-0 0 R/W Oh Must write O

12.2.1.6 Register 80 (address = 50h)

Figure 157. Register 80

15 14 13 12 11 10 9 8
0 0 0 | 0 0 | 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
INC_JESD_
0 0 0 0 0 0 Ton 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 111. Register 80 Field Descriptions

Bit Field Type Reset Description
15-2 0 R/W Oh Must write O
1 INC_JESD_VDD R/W Oh 0 = Default value for the internal LDO driving the JESD PLL
1 = Increased value for the internal LDO driving the JESD PLL
0 0 R/W Oh Must write O
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12.2.1.7 Register 81 (address = 51h)
Figure 158. Register 81
15 14 13 12 11 10 9 8
DEVICE_ID
R/W-0h
7 6 5 4 3 2 1 0
0 0 \ 0 | BANK_ID
R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 112. Register 81 Field Descriptions
Bit Field Type Reset Description
15-8 DEVICE_ID R/W Oh These bits force the device ID value.
7-5 0 R/W Oh Must write O
4-0 BANK_ID R/W Oh These bits force the bank ID value.
12.2.1.8 Register 82 (address = 52h)
Figure 159. Register 82
15 14 13 12 11 10 9 8
0 | 0 \ 0 | 0 \ 0 | 0 \ 0 | 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
SCR EN | 0 \ 0 | 0 \ 0 | 0 \ 0 | 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
LEGEND: R/W = Read/Write; -n = value after reset
Table 113. Register 82 Field Descriptions
Bit Field Type Reset Description
15-8 0 R/W Oh Must write 0
7 SCR_EN R/W Oh 0 = Scrambler disabled
1 = Scrambler enabled; see the Scrambler section for further
details
6-0 0 R/W Oh Must write O
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12.2.1.9 Register 83 (address = 53h)

Figure 160. Register 83

15 14 13 12 11 10 9 8
0 | 0 \ 0 | 0 0 | 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 | 0 \ 0 | K_VALUE_TO_FORCE
R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 114. Register 83 Field Descriptions

Bit Field Type Reset Description

15-5 0 R/W Oh Must write O

4-0 K_VALUE_TO_FORCE R/W Oh Specifies the value of K (humber of frames per multiframe)
minus 1 to be forced when the FORCE_K bit is set to 1.

12.2.1.10 Register 85 (address = 55h)

Figure 161. Register 85

15 14 13 12 11 10 9 8
JESD_SUBCLASS | 0 0 | 0 \ 0 | 0

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
JESD_VER | 0 0 | 0 \ 0 | 0

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 115. Register 85 Field Descriptions

Bit Field Type Reset Description
15-13 JESD_SUBCLASS R/W Oh 000 = Subclass 0
001 = Subclass 1
010 = subclass 2
See the JESD Version and Subclass section for further details.
12-8 0 R/W Oh Must write 0
7-5 JESD_VER R/W Oh 000 = JESD204A
001 = JESD204B
See the JESD Version and Subclass section for further details.
4-0 0 R/W Oh Must write O
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12.2.1.11 Register 115 (address = 73h)

Figure 162. Register 115

15 14 13 12 11 10 9 8
EN_ EN_ EN_ EN_
EN_LANE_ID1 | EN_LANE_ID2 | EN_LANE_ID3 | EN_LANE_ID4 | CHECKSUM_ | CHECKSUM_ | CHECKSUM_ | CHECKSUM_
LANE1 LANE2 LANE3 LANE4
R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh
7 6 5 4 3 2 1 0
ENABLE_JESD
0 0 0 _VER_ 0 0 0 0
CONTROL
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 116. Register 115 Field Descriptions

Bit

Field

Type Reset

Description

15

EN_LANE_ID1

R/W Oh

0 = Lane 1 default ID (00001) is set
1 = Lane 1 default ID (00001) can be forced with register 118,
bits 12-8

14

EN_LANE_ID2

R/W Oh

0 = Lane 2 default ID (00010) is set
1 = Lane 2 default ID (00010) can be forced with register 118,
bits 4-0

13

EN_LANE_ID3

R/W Oh

0 = Lane 3 default ID (00011) is set
1 = Lane 3 default ID (00011) can be forced with register 119,
bits 12-8

12

EN_LANE_ID4

R/W Oh

0 = Lane 4 default ID (00100) is set
1 = Lane 4 default ID (00100) can be forced with register 119,
bits 4-0

11

EN_CHECKSUM_LANE1

R/W Oh

0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) is forced from
register 116, bits 15-8

10

EN_CHECKSUM_LANE2

R/W Oh

0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) is forced from
register 116, bits 7-0

9 EN_CHECKSUM_LANE3

R/W Oh

0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) is forced from
register 117, bits 15-8

8 EN_CHECKSUM_LANE4

R/W Oh

0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) is forced from
register 117, bits 7-0

7-5 0

R/W Oh

Must write 0

4 ENABLE_JESD_VER_CONTROL

R/W Oh

0 = The device is in JESD204B, subclass 1 mode
1 = JESD version and subclass can be changed; see the
Table 15 section for further details.

3-0 0

R/W Oh

Must write 0
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12.2.1.12 Register 116 (address = 74h)

Figure 163. Register 116

15 14 13 12 11 10 9 8
CHECK_SUM1
R/W-Oh
7 6 5 4 3 2 1 0
CHECK_SUM2
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 117. Register 116 Field Descriptions

Bit Field Type Reset Description

15-8 CHECK_SUM1 R/W Oh These bits determine the lane 1 checksum value; see register
135.

7-0 CHECK_SUM2 R/W Oh These bits determine the lane 2 checksum value; see register
135.

12.2.1.13 Register 117 (address = 75h)

Figure 164. Register 117

15 14 13 12 11 10 9 8
CHECK_SUM3
R/W-0h
7 6 5 4 3 2 1 0
CHECK_SUM4
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 118. Register 117 Field Descriptions

Bit Field Type Reset Description

15-8 CHECK_SUM3 R/W Oh These bits determine the lane 3 checksum value; see register
136.

7-0 CHECK_SUM4 R/W Oh These bits determine the lane 4 checksum value; see register
136.
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12.2.1.14 Register 118 (address = 76h)

Figure 165. Register 118

15 14 13 12 11 10 9 8
0 | 0 0 | LANE_ID1

R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 | 0 0 | LANE_ID2

R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 119. Register 118 Field Descriptions

Bit Field Type Reset Description
15-13 0 R/W Oh Must write O
12-8 LANE_ID1 R/W Oh These bits determine the lane 1 ID value; see register 137.
7-5 0 R/W Oh Must write O
4-0 LANE_ID2 R/W Oh These bits determine the lane 2 ID value; see register 137.
12.2.1.15 Register 119 (address = 77h)
Figure 166. Register 119
15 14 13 12 11 10 9 8
0 | 0 0 | LANE_ID3
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 | 0 0 | LANE_ID4
R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 120. Register 119 Field Descriptions

Bit Field Type Reset Description

15-13 0 R/W Oh Must write 0

12-8 LANE_ID3 R/W Oh These bits determine the lane 3 ID value; see register 138.
7-5 0 R/W Oh Must write O
4-0 LANE_ID4 R/W Oh These bits determine the lane 4 ID value; see register 138.
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12.2.1.16 Register 120 (address = 78h)

Figure 167. Register 120

15 14 13 12 11 10 9 8
FORCE_LMFC
COUNT LMFC_COUNTER_INIT_VALUE 0 0
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 0 \ 0 | 0 \ 0 | 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 121. Register 120 Field Descriptions

Bit

Field

Type

Reset

Description

15

FORCE_LMFC_COUNT

R/IW

Oh

0 = Default value

1 = The LMFC counter value is forced, as per register 120, bits
14-10.

14-10

LMFC_COUNTER_INIT_VALUE

These bits specify the initial value of the LMFC counter. This
option is useful when the multiframe size must be different than
the default value; see the Synchronization Using SYNC~ and
SYSREF section.

R/IW Oh

9-0 0

R/W Oh Must write 0
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12.2.1.17 Register 134 (address = 86h)

Figure 168. Register 134

15 14 13 12 11 10 9 8
EN_ EN_ EN_ EN_
EN_LANE_ID5 | EN_LANE_ID6 | EN_LANE_ID7 | EN_LANE_ID8 | CHECKSUM_ | CHECKSUM_ | CHECKSUM_ | CHECKSUM_
LANES LANEG LANE? LANES
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 | 0 0 | 0 \ 0 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

(1) This register is valid when JESD_WR_SEL (register 3, bit 5) is 1.

Table 122. Register 134 Field Descriptions

Bit Field Type Reset Description
15 EN_LANE_ID5 R/W Oh 0 = Lane 5 default ID (00101) is set
1 = Lane 5 default ID (00101) can be forced with register 137, bits 12-8
14 EN_LANE_ID6 R/W Oh 0 = Lane 6 default ID (00110) is set
1 = Lane 6 default ID (00110) can be forced with register 137, bits 4-0
13 EN_LANE_ID7 R/W Oh 0 = Lane 7 default ID (00111) is set
1 = Lane 7 default ID (00111) can be forced with register 138, bits 12-8
12 EN_LANE_ID8 R/W Oh 0 = Lane 8 default ID (01000) is set
1 = Lane 8 default ID (01000) can be forced with register 138, bits 4-0
11 EN_CHECKSUM_LANE5 R/W Oh 0 = Default checksum value calculated by device
1 = Checksum value (FCHK field in Table 15) from register 135, bits 15-8
10 EN_CHECKSUM_LANEG6 R/W Oh 0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) from register 135, bits 7-0
9 EN_CHECKSUM_LANE7 R/W Oh 0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) from register 135, bits 15-8
8 EN_CHECKSUM_LANES R/W Oh 0 = The default checksum value is calculated by the device
1 = Checksum value (FCHK field in Table 15) from register 135, bits 7-0
7-0 0 R/W Oh Must write 0

12.2.1.18 Register 135 (address = 87h)

Figure 169. Register 135

15 14 13 12 11 10 9 8
CHECK_SUMS5
R/W-0h
7 6 5 4 3 2 1 0
CHECK_SUM6
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 123. Register 135 Field Descriptions

Bit Field Type Reset Description
15-8 CHECK_SUM5 R/W Oh These bits determine the lane 5 checksum value.
7-0 CHECK_SUM6 R/W Oh These bits determine the lane 6 checksum value.
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12.2.1.19 Register 136 (address = 88h)

Figure 170. Register 136

15 14 12 11 10 9 8
CHECK_SUM?7
R/W-Oh
7 6 4 3 2 1 0
CHECK_SUMS
R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 124. Register 136 Field Descriptions

Bit Field Type Reset Description
15-8 CHECK_SUM7 R/W Oh These bits determine the lane 7 checksum value.
7-0 CHECK_SUMS8 R/W Oh These bits determine the lane 8 checksum value.
12.2.1.20 Register 137 (address = 89h)
Figure 171. Register 137
15 14 13 11 10 9 8
0 | 0 0 | LANE_ID5
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 3 2 1 0
0 | 0 0 | LANE_ID6
R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset

Table 125. Register 137 Field Descriptions

Bit Field Type Reset Description

15-13 0 R/W Oh Must write 0

12-8 LANE_ID5 R/W Oh These bits determine the lane 5 ID value.
7-5 0 R/W Oh Must write O

4-0 LANE_ID6 R/W Oh These bits determine the lane 6 ID value.
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12.2.1.21 Register 138 (address = 8Ah)

Figure 172. Register 138

15 14 13 12 11 10 9 8
0 | 0 0 | LANE_ID7

R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
0 | 0 0 | LANE_ID8

R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 126. Register 138 Field Descriptions

Bit Field Type Reset Description

15-13 0 R/W Oh Must write O

12-8 LANE_ID7 R/W Oh These bits determine the lane 7 ID value.
7-5 0 R/W Oh Must write O
4-0 LANE_ID8 R/W Oh These bits determine the lane 8 ID value.
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13 Device and Documentation Support

13.1 Documentation Support

13.1.1 Related Documentation

CDCE72010 Data Sheet, SCAS858

CDCM7005 Data Sheet, SCAS793

LMKO048X Data Sheet, SNAS605
SN74AUP1T04 Data Sheet, SCES800

Clocking High-Speed Data Converters, SLYT075

13.2 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support Tl's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

13.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

13.4 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘ﬁl\ during storage or handling to prevent electrostatic damage to the MOS gates.

13.5 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.

14 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

Copyright © 2015-2018, Texas Instruments Incorporated Submit Documentation Feedback 149
Product Folder Links: ADS52J90



ADS52J90
SBAS690C —~MAY 2015-REVISED APRIL 2018

13 TEXAS
INSTRUMENTS

www.ti.com

MECHANICAL DATA

ZZE (R—PBGA—N198)
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NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. This is a Pb—free solder ball design.
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
ADS52J90ZZE ACTIVE NFBGA ZZE 198 160 Green (RoHS SNAGCU Level-3-260C-168 HR -40 to 85 ADS52J90
& no Sh/Br)




IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated
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