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Z 5-1. Pin Functions

PIN
110 DESCRIPTION
NAME NO.
A1, A2, A3,
AB, A7, B2,
B3, B4, B5,
B6, B7, C6,
D1, D6, E1,
E6, F2, F3, F6, Analog supply ground. Tie AGND and DGND to a common ground plane (GND) on the circuit
AGND —
G2, G3, G6, board.
H1, He, J1, J6,
L2, L3, L4, L5,
L6, L7, M1,
M2, M3, M6,
M7
Band-gap voltage output. This pin is capable of sourcing only small currents and driving limited
BG C3 O |capacitive loads, as specified in the Recommended Operating Conditions table. This pin can be
left disconnected if not used.
CALSTAT E7 o Foreground calibration status output or device alarm output. Functionality is programmed through
CAL_STATUS_SEL. This pin can be left disconnected if not used.
Foreground calibration trigger input. This pin is only used if hardware calibration triggering is
CALTRIG E7 | selected in CAL_TRIG_EN, otherwise software triggering is performed using CAL_SOFT_TRIG.
Tie this pin to GND if not used.
Device (sampling) clock positive input. The clock signal is strongly recommended to be AC-
coupled to this input for best performance. In single-channel mode, the analog input signal is
CLK+ F1 | sampled on both the rising and falling edges. In dual-channel mode, the analog signal is sampled
on the rising edge. This differential input has an internal untrimmed 100- Q differential termination
and is self-biased to the optimal input common-mode voltage as long as DEVCLK_LVPECL_EN is
set to 0.
CLK - G1 | Device (sampling) clock negative input. Tl strongly recommends using AC-coupling for best
performance.
High-speed serialized data output for channel A, lane 0, positive connection. This differential
DAO+ E12 O |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
High-speed serialized data output for channel A, lane 0, negative connection. This pin can be left
DAO - F12 (0] ) :
disconnected if not used.
High-speed serialized data output for channel A, lane 1, positive connection. This differential
DA1+ C12 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
High-speed serialized data output for channel A, lane 1, negative connection. This pin can be left
DA1 - D12 (0] . ;
disconnected if not used.
High-speed serialized-data output for channel A, lane 2, positive connection. This differential
DA2+ A10 O |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
High-speed serialized-data output for channel A, lane 2, negative connection. This pin can be left
DA2 - A1 (0] ) ;
disconnected if not used.
High-speed serialized-data output for channel A, lane 3, positive connection. This differential
DA3+ A8 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
High-speed serialized-data output for channel A, lane 3, negative connection. This pin can be left
DA3 - A9 (0] ) :
disconnected if not used.
High-speed serialized data output for channel A, lane 4, positive connection. This differential
DA4+ E11 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
High-speed serialized data output for channel A, lane 4, negative connection. This pin can be left
DA4 - F11 (0] ) ;
disconnected if not used.
High-speed serialized data output for channel A, lane 5, positive connection. This differential
DA5+ c1 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.
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# 5-1. Pin Functions (continued)

PIN
NAME NO.

/10 DESCRIPTION

High-speed serialized data output for channel A, lane 5, negative connection. This pin can be left

DAS - D11 O | disconnected if not used.

High-speed serialized data output for channel A, lane 6, positive connection. This differential
DA6+ B10 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel A, lane 6, negative connection. This pin can be left

DAG - B11 O |disconnected if not used.

High-speed serialized data output for channel A, lane 7, positive connection. This differential
DA7+ B8 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel A, lane 7, negative connection. This pin can be left

DA7 - B9 0 disconnected if not used.

High-speed serialized data output for channel B, lane 0, positive connection. This differential
DBO+ H12 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 0, negative connection. This pin can be left

DBO - G12 O |disconnected if not used.

High-speed serialized data output for channel B, lane 1, positive connection. This differential
DB1+ K12 O |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 1, negative connection. This pin can be left

DB1 - J12 O | disconnected if not used.

High-speed serialized data output for channel B, lane 2, positive connection. This differential
DB2+ M10 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 2, negative connection. This pin can be left

DB2 - M11 o disconnected if not used.

High-speed serialized data output for channel B, lane 3, positive connection. This differential
DB3+ M8 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 3, negative connection. This pin can be left

DB3 - M9 0 disconnected if not used.

High-speed serialized data output for channel B, lane 4, positive connection. This differential
DB4+ H11 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 4, negative connection. This pin can be left

DB4 - G O |disconnected if not used.

High-speed serialized data output for channel B, lane 5, positive connection. This differential
DB5+ K11 O |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 5, negative connection. This pin can be left

DB5 - 11 O |disconnected if not used.

High-speed serialized data output for channel B, lane 6, positive connection. This differential
DB6+ L10 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 6, negative connection. This pin can be left

DB6 - L11 o disconnected if not used.

High-speed serialized data output for channel B, lane 7, positive connection. This differential
DB7+ L8 O  |output must be AC-coupled and must always be terminated with a 100-Q differential termination
at the receiver. This pin can be left disconnected if not used.

High-speed serialized data output for channel B, lane 7, negative connection. This pin can be left

DB7 - L9 0 disconnected if not used.
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# 5-1. Pin Functions (continued)

PIN

NAME

NO.

/10

DESCRIPTION

DGND

A12,B12, D9,
D10, F9, F10,
G9, G10, J9,
J10, L12, M12

Digital supply ground. Tie AGND and DGND to a common ground plane (GND) on the circuit
board.

INA+

Ad

Channel A analog input positive connection. INA+ is recommended for use in single channel
mode for optimal performance. The differential full-scale input voltage is determined by the
FS_RANGE_A register (see the Full-Scale Voltage (Vgs) Adjustment section). This input is
terminated to ground through a 50-Q termination resistor. The input common-mode voltage is
typically be set to 0 V (GND) and must follow the recommendations in the Recommended
Operating Conditions table. This pin can be left disconnected if not used.

INA -

A5

Channel A analog input negative connection. INA+ is recommended for use in single channel
mode for optimal performance. See INA+ (pin A4) for detailed description. This input is terminated
to ground through a 50- Q termination resistor. This pin can be left disconnected if not used.

INB+

M4

Channel B analog input positive connection. INA+ is recommended for use in single channel
mode for optimal performance. The differential full-scale input voltage is determined by the
FS_RANGE_B register (see the Full-Scale Voltage (Vgs) Adjustment section). This input is
terminated to ground through a 50- Q termination resistor. The input common-mode voltage must
typically be set to 0 V (GND) and must follow the recommendations in the Recommended
Operating Conditions table. This pin can be left disconnected if not used.

INB -

M5

Channel B analog input negative connection. INA+ is recommended for use in single channel
mode for optimal performance. See INB+ for detailed description. This input is terminated to
ground through a 50- Q termination resistor. This pin can be left disconnected if not used.

NCOAO

Cc7

LSB of NCO selection control for DDC A. NCOAQO and NCOA1 select which NCO, of a possible
four NCOs, is used for digital mixing when using a complex output JMODE. The remaining
unselected NCOs continue to run to maintain phase coherency and can be swapped in by
changing the values of NCOAO and NCOA1 (when CMODE = 1). This pin is an asynchronous
input. See the NCO Fast Frequency Hopping (FFH) and NCO Selection sections for more
information. Tie this pin to GND if not used.

NCOA1

D7

MSB of NCO selection control for DDC A. Tie this pin to GND if not used.

NCOBO

K7

LSB of NCO selection control for DDC B. NCOBO0 and NCOB1 select which NCO, of a possible
four NCOs, is used for digital mixing when using a complex output JMODE. The remaining
unselected NCOs continue to run to maintain phase coherency and can be swapped in by
changing the values of NCOB0 and NCOB1 (when CMODE = 1). This pin is an asynchronous
input. See the NCO Fast Frequency Hopping (FFH) and NCO Selection sections for more
information. Tie this pin to GND if not used.

NCOB1

J7

MSB of NCO selection control for DDC B. Tie this pin to GND if not used.

ORAO

C8

Fast overrange detection status for channel A for the OVR_TO threshold. When the analog input
exceeds the threshold programmed into OVR_TO, this status indicator goes high. The minimum
pulse duration is set by OVR_N. See the ADC Overrange Detection section for more information.
This pin can be left disconnected if not used.

ORA1

D8

Fast overrange detection status for channel A for the OVR_T1 threshold. When the analog input
exceeds the threshold programmed into OVR_T1, this status indicator goes high. The minimum
pulse duration is set by OVR_N. See the ADC Overrange Detection section for more information.
This pin can be left disconnected if not used.

ORBO

K8

Fast overrange detection status for channel B for the OVR_TO threshold. When the analog input
exceeds the threshold programmed into OVR_TO, this status indicator goes high. The minimum
pulse duration is set by OVR_N. See the ADC Overrange Detection section for more information.
This pin can be left disconnected if not used.

ORB1

J8

Fast overrange detection status for channel B for the OVR_T1 threshold. When the analog input
exceeds the threshold programmed into OVR_T1, this status indicator goes high. The minimum
pulse duration is set by OVR_N. See the ADC Overrange Detection section for more information.
This pin can be left disconnected if not used.
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# 5-1. Pin Functions (continued)

PIN
110 DESCRIPTION
NAME NO.
This pin disables all analog circuits and serializer outputs when set high for temperature diode
PD K6 | calibration or to reduce power consumption when the device is not being used. Tie this pin to GND

if not used.

Serial interface clock. This pin functions as the serial-interface clock input that clocks the serial
SCLK F8 | programming data in and out. The Using the Serial Interface section describes the serial interface
in more detail. Supports 1.1-V and 1.8-V CMOS levels.

Serial interface chip select active low input. The Using the Serial Interface section describes the
SCS E8 | serial interface in more detail. Supports 1.1-V and 1.8-V CMOS levels. This pin has a 82-k @
pullup resistor to VD11.

Serial interface data input. The Using the Serial Interface section describes the serial interface in
more detail. Supports 1.1-V and 1.8-V CMOS levels.

Serial interface data output. The Using the Serial Interface section describes the serial interface in
SDO H8 O |more detail. This pin is high impedance during normal device operation. This pin outputs 1.9-V
CMOS levels during serial interface read operations. This pin can be left disconnected if not used.

SDI G8 |

Single-ended JESD204C SYNC signal. This input is an active low input that is used to initialize
the JESD204C serial link in 8B/10B modes when SYNC_SEL is set to 0. The 64B/66B modes do
not use the SYNC signal for initialization, however it may be used for NCO synchronization. When
toggled low in 8B/10B modes this input initiates code group synchronization (see the Code Group
SYNCSE C2 | Synchronization (CGS) section). After code group synchronization, this input must be toggled high
to start the initial lane alignment sequence (see the Initial Lane Alignment Sequence (ILAS)
section). A differential SYNC signal can be used instead by setting SYNC_SEL to 1 and using
TMSTP1 as a differential SYNC input. Tie this pin to GND if differential SYNC (TMSTP4#) is used
as the JESD204C SYNC signal.

The SYSREF positive input is used to achieve synchronization and deterministic latency across
the JESD204C interface. This differential input (SYSREF+ to SYSREF - ) has an internal
untrimmed 100- Q differential termination and can be AC-coupled when SYSREF_LVPECL_EN is
set to 0. This input is self-biased when SYSREF_LVPECL_EN is set to 0. The termination

SYSREF+ K1 I i .
changes to 50 Q to ground on each input pin (SYSREF+ and SYSREF - ) and can be DC-
coupled when SYSREF_LVPECL_EN is set to 1. This input is not self-biased when
SYSREF_LVPECL_EN is set to 1 and must be biased externally to the input common-mode
voltage range provided in the Recommended Operating Conditions table.

SYSREF - L1 | SYSREF negative input

Temperature diode positive (anode) connection. An external temperature sensor can be
TDIODE+ K2 | connected to TDIODE+ and TDIODE - to monitor the junction temperature of the device. This pin
can be left disconnected if not used.

TDIODE - K3 | Temperature diode negative (cathode) connection. This pin can be left disconnected if not used.

Timestamp input positive connection or differential JESD204C SYNC positive connection. This
input is a timestamp input, used to mark a specific sample, when TIMESTAMP_EN is set to 1.
This differential input is used as the JESD204C SYNC signal input when SYNC_SEL is set 1. This
input can be used as both a timestamp and differential SYNC input at the same time, allowing
feedback of the SYNC signal using the timestamp mechanism. TMSTP+ uses active low signaling
when used as a JESD204C SYNC. For additional usage information, see the Timestamp section.
TMSTP_RECV_EN must be set to 1 to use this input. This differential input (TMSTP+ to

TMSTP+ B1 | TMSTP - ) has an internal untrimmed 100- Q differential termination and can be AC-coupled when
TMSTP_LVPECL_EN is set to 0. The termination changes to 50 Q to ground on each input pin
(TMSTP+ and TMSTP - ) and can be DC coupled when TMSTP_LVPECL_EN is set to 1. This pin
is not self-biased and therefore must be externally biased for both AC- and DC-coupled
configurations. The common-mode voltage must be within the range provided in the
Recommended Operating Conditions table when both AC and DC coupled. This pin can be left
disconnected and disabled (TMSTP_RECV_EN = 0) if SYNCSE is used for JESD204C SYNC and
timestamp is not required.

Timestamp input positive connection or differential JESD204C SYNC negative connection. This
TMSTP - C1 | pin can be left disconnected and disabled (TMSTP_RECV_EN = 0) if SYNCSE is used for
JESD204C SYNC and timestamp is not required.

C5, D2, D3,
D5, E5, F5,
G5, H5, J2, J3,
J5, K&

VA11 | 1.1-V analog supply
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# 5-1. Pin Functions (continued)

PIN
/10 DESCRIPTION
NAME NO.

C4, D4, E2,

E3, E4, F4,
VA19 G4 H2, H3, | 1.9-V analog supply

H4, J4, K4
C9, C10, E9

E10, G7, H7, .
H9, H10, K9, | 1.1-V digital supply

K10

VD11

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 9

Product Folder Links: ADC12DJ5200RF


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf
https://www.ti.com.cn/cn/lit/pdf/ZHCSHT7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSHT7E&partnum=ADC12DJ5200RF
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf

13 TEXAS
ADC12DJ5200RF INSTRUMENTS
ZHCSHT7E - APRIL 2019 - REVISED FEBRUARY 2023 www.ti.com.cn

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
VA19() -0.3 2.35
VA11() -0.3 1.32
Vbp Supply voltage range \Y
VD116) -0.3 1.32
Voltage between VD11 and VA11 -1.32 1.32
VenD Voltage between AGND and DGND -0.1 0.1 \%
DA[7:0]+, DA[7:0] -, DB[7:0]+, DB[7:0] -, _05 VD11 +
TMSTP+, TMSTP - (3 ’ 0.50)
CLK+, CLK -, SYSREF+, SYSREF - @) -0.5 VA11 +0.54)
VA19 +
@ -
Ve Pin voltage range BG, TDIODE+, TDIODE - @ 0.5 0.56) v
INA+, INA -, INB+, INB - @ -1 1
CALSTAT, CALTRIG, NCOAO, NCOAT1, VA1O +
NCOBO, NCOB1, ORAO, ORA1, ORBO, ORB1, -05 0.56)
PD, SCLK, SCS, SDI, SDO, SYNCSE @ ’
ImAx(aNY) Peak input current (any input except INA+, INA -, INB+, INB - ) -25 25 mA
IMAX(INX) Peak input current (INA+, INA -, INB+, INB -) -50 50 mA
gifferg?tial with Zg_pjpe = 100 Q, up to 21 26.5 dBm
Pmax(inx Peak RF input power (INA+, INA -, INB+, INB - ) |days
Single-ended with Zg_gg = 50 Q 16.4 dBm
Peak total input current (sum of absolute value of all currents forced in or out, not including power-
IMAX(ALL) 100 mA
supply current)
T; Junction temperature 150 °C
Tstg Storage temperature -65 150 °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.

(2) Measured to AGND.

(3) Measured to DGND.

(4) Maximum voltage not to exceed VA11 absolute maximum rating.

(5) Maximum voltage not to exceed VD11 absolute maximum rating.

(6) Maximum voltage not to exceed VA19 absolute maximum rating.

(7) Tested continuously for 21 days with F)y = 1.2GHz on a typical device. At the end of testing, the device was not damaged. During the
overdrive, the ADC is still properly converting the input signal, although it will be saturated for voltages beyond the input fullscale.

6.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") £2000
V(esD) Electrostatic discharge \%
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +500

(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.
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6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VA19, analog 1.9-V supply® 1.8 1.9 2.0
Vpb Supply voltage range VA11, analog 1.1-V supply(@ 1.05 1.1 1.15 v
VD11, digital 1.1-V supply(®) 1.05 1.1 1.15
INA+, INA -, INB+, INB - @ -50 0 100 mV
Vewmi Input common-mode voltage CLK+, CLK -, SYSREF+, SYSREF - @ () 0 0.3 0.55
\Y
TMSTP+, TMSTP - (3 (5) 0 0.3 0.55
CLK+ to CLK -, SYSREF+ to SYSREF -,
0.4 1.0 2.0
Vip Input voltage, peak-to-peak differential TMSTP+ to TMSTP - Vpp.DIEF
INA+ to INA - | INB+ to INB - 0.8
Ic_ D Temperature diode input current TDIODE+ to TDIODE - 100 A
CL BG maximum load capacitance 50 pF
lo BG maximum output current 100 HA
DC Input clock duty cycle 30 50 70 %
Ta Operating free-air temperature -40 85 °C
T, Operating junction temperature 125(1 °C

(1) Prolonged use above junction temperature of 105°C may increase the device failure-in-time (FIT) rate.

(2) Measured to AGND.
(3) Measured to DGND.

(4) Tl strongly recommends that CLK+ be AC-coupled with DEVCLK_LVPECL_EN set to 0 to allow CLK% to self-bias to the optimal input

common-mode voltage for best performance. Tl recommends AC-coupling for SYSREFz unless DC-coupling is required, in which
case, the LVPECL input mode must be used (SYSREF_LVPECL_EN = 1).

(5) TMSTP< does not have internal biasing that requires TMSTP+ to be biased externally whether AC-coupled with TMSTP_LVPECL_EN

=0 or DC-coupled with TMSTP_LVPECL_EN= 1.

(6) The ADC output code saturates when Vp for INA+ or INB+ exceeds the programmed full-scale voltage(Vgs) set by FS_RANGE_A for

INAt or FS_RANGE_B for INBx.

6.4 Thermal Information

ADC12DJ5200RF
THERMAL METRIC(") AAV or ZEG (FCBGA) UNIT
144 PINS
Roja Junction-to-ambient thermal resistance 23.9 °C/W
R Jc(top) Junction-to-case (top) thermal resistance 0.8 °C/W
Roys Junction-to-board thermal resistance 8.4 °C/W
T Junction-to-top characterization parameter 0.23 °C/W
LTS Junction-to-board characterization parameter 8.4 °C/W
R yc(bot) Junction-to-case (bottom) thermal resistance n/a °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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6.5 Electrical Characteristics: DC Specifications

typical values at T = 25°C, VA19 = 1.9V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fiy = 347 MHz, Ay = - 1
dBFS, fo k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
DC ACCURACY
Resolution Resolution with no missing codes 12 Bits
Maximum positive excursion from ideal step size 0.14
DNL Differential nonlinearity LSB
Maximum negative excursion from ideal step size -0.13
Maximum positive excursion from ideal transfer 20 LSB
function
INL Integral nonlinearity
Maximum negative excursion from ideal transfer
) -24 LSB
function
ANALOG INPUTS (INA+, INA -, INB+, INB -)
CAL_OS =0 +0.50 mV
Vorr Offset error
CAL_OS =1 +0.15 mV
v Input offset voltage adjustment Available offset correction range (see OS_CAL or +50 my
OFF_ADJ range OADJ_x_INX) =
Foreground calibration at nominal temperature only 18
Vorr DRIFT Offset drift Foreground calibration at each temperature -5.5 VIPC
Foreground and FGOS calibration at each 0
temperature
Default full-scale voltage (FS_RANGE_A =
FS_RANGE_B = 0xA000) s 825 875
Analog differential input full-scale Maximum full-scale voltage (FS_RANGE_A =
Vs range FS_RANGE_B = OxFFFF) 1000 1060 mVee.oiFF
Minimum full-scale voltage (FS_RANGE_A =
FS_RANGE_B = 0x2000) 500 550
Analog differential input full | Default FS_RANGE_A and FS_RANGE_B setting,
VEs DRIFT ranna ngri:‘t erential input fufl-scale foreground calibration at each temperature, inputs 0.033 %I°C
9 driven by a 50- Q source, includes effect of Ry drift
v Analog differential input full-scale Matching between INA+ and INB+, default setting, 0.625%
FS_MATCH range matching dual-channel mode R
Single-ended input resistance to Each input pin is terminated to AGND, measured at
Rin AGND Tp=25°C 48 50 52 Q
Input termination linear temperature o
RiN_TEMPCO coefficient 14.7 mQ/°C
Single-channel mode measured at DC 0.4
CiN Single-ended input capacitance pF
Dual-channel mode measured at DC 0.4
TEMPERATURE DIODE CHARACTERISTICS (TDIODE+, TDIODE -)
Forced forward current of 100 pA. Offset voltage
(approximately 0.792 V at 0°C) varies with process
. and must be measured for each part. Offset B o
AVgg Temperature diode voltage slope measurement must be done with the device 1.65 mV/°C
unpowered or with the PD pin asserted to minimize
device self-heating.
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6.5 Electrical Characteristics: DC Specifications (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT

BAND-GAP VOLTAGE OUTPUT (BG)

Veg Reference output voltage IL < 100 pA 1.1 \%

VBG_DRIFT Reference output temperature drift |1, < 100 pA - 64 pv/ec

CLOCK INPUTS (CLK+, CLK -, SYSREF+, SYSREF -, TMSTP+, TMSTP -)

Differential termination with DEVCLK_LVPECL_EN

=0, SYSREF_LVPECL_EN =0, and 100
TMSTP_LVPECL_EN =0

Zr Internal termination Q
Single-ended termination to GND (per pin) with
DEVCLK_LVPECL_EN =0, SYSREF_LVPECL_EN 50

=0,and TMSTP_LVPECL_EN =0

Self-biasing common-mode voltage for CLK+ when
AC-coupled (DEVCLK_LVPECL_EN must be set to 0.3
0)

Self-biasing common-mode voltage for SYSREF+
when AC-coupled (SYSREF_LVPECL_EN must be

Input common-mode voltage, self- 0.28

Vem biased set to 0) and with receiver enabled \%

(SYSREF_RECV_EN = 1)

Self-biasing common-mode voltage for SYSREF+

when AC-coup!ed (SYSREF__LVPECL_EN must be 0.28

set to 0) and with receiver disabled

(SYSREF_RECV_EN =0)
CL piFr Differential input capacitance Between positive and negative differential input pins 0.04 pF
CL se Single-ended input capacitance Each input to ground 0.5 pF
SERDES OUTPUTS (DA[7:0]+, DA[7:0] -, DB[7:0]+, DB[7:0] - )
Vop Fl?(i;;flirential output voltage, peak-to- 100-2 load 550 600 650 | MVpp.oier
Vem Output common-mode voltage AC coupled VD11/2 \%
ZpiFr Differential output impedance 100 Q
CMOS INTERFACE: SCLK, SDI, SDO, SCS, PD, NCOAO, NCOA1, NCOBO0, NCOB1, CALSTAT, CALTRIG, ORA0, ORA1, ORB0, ORB1, SYNCSE
Vi High-level input voltage required input voltage 0.7 \%
Vi Low-level input voltage required input voltage 0.45 \Y
iy High-level input current 40 uA
I Low-level input current -40 uA
C Input capacitance 3.4 pF
Vou High-level output voltage lLoap = — 400 pA 1.65 \%
VoL Low-level output voltage ILoap = 400 pA 150 mV
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6.6 Electrical Characteristics: Power Consumption

typical values at T = 25°C, VA19 = 1.9V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fiy = 347 MHz, Ay = - 1
dBFS, fo k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and

over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
lya1e 1.9-V analog supply current 934 mA
Ivat1 1.1-V analog supply current Power mode 1: JMODE 1 (single-channel 845 mA

— mode, 16 lanes, 8B/10B encoding, DDC
lvp11 1.1-V digital supply current bypassed), foreground calibration 1170 mA
Ppis Power dissipation 4.01 w
lvat1e 1.9-V analog supply current 935 1050 mA

Power mode 2: JMODE 30 (single-
lvat1 1.1-V analog supply current channel mode, 8 lanes, 64B/66B 850 950 mA
Ivo11 1.1-V digital supply current encoding, DDC bypassed), foreground 1195 1450 mA
calibration
Ppois Power dissipation 4.0 4.6 w
lya1e 1.9-V analog supply current 1242 mA
Ivat1 1.1-V analog supply current Power mode 3: JMODE 1 (single-channel 1030 mA

— mode, 16 lanes, 8B/10B encoding, DDC
lvp11 1.1-V digital supply current bypassed), background calibration 1265 mA
Pois Power dissipation 4.90 w
lvat1e 1.9-V analog supply current 1320 mA
lvat1 1.1-V analog supply current Power mode 4: JMODE 3 (duall-channel 1030 mA

— mode, 16 lanes, 8B/10B encoding, DDC
lvp11 1.1-V digital supply current bypassed), background calibration 1250 mA
Ppois Power dissipation 5.03 w
VT 1.9-V analog supply current 936 mA
lvat1 1.1-V analog supply current Power mode 5: JMODE 22 (single- 845 mA

— channel mode, 8 lanes, 8B/10B encoding,

o114 1.1-V digital supply current 4x decimation), foreground calibration 2350 mA
Pois Power dissipation 5.3 w
lvat1e 1.9-V analog supply current 1014 mA
Ivat1 1.1-V analog supply current Power mode 6: JMODE 11 (dgal-channel 845 mA

— mode, 8 lanes, 8B/10B encoding, 4x
lvp11 1.1-V digital supply current decimation), foreground calibration 2260 mA
Ppois Power dissipation 5.34 w
VT 1.9-V analog supply current 44 mA
lvat1 1.1-V analog supply current Power mode 7: PD pin held high, clock 27 mA
lvp11 1.1-V digital supply current disabled 33 mA
Pois Power dissipation 0.15 w
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode)

typical values at T = 25°C, VA19 = 1.9V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fiy = 347 MHz, Ay = - 1
dBFS, fo k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
- i i Foreground calibration 8.1
FPBW Full pow(fis input bandwidth 9 GHz
(-3dB) Background calibration 8.1
Aggressor = 1 GHz, - 1 dBFS =77
Channel-to-channel _ - -
XTALK crosstalk Aggressor = 3 GHz, - 1 dBFS 71 dB
Aggressor =6 GHz, - 1 dBFS -63
CER Code error rate Maximum CER, does not include JESD204C interface BER 10-18 f;;?glsé
NOISE, DC input noise standard No input, foreground calibration, excludes DC offset, includes fixed 23 LSB
pe deviation interleaving spur (fs / 2 spur) :
Noise spectral density, Maximum full-scale voltage (Vgs = 1.0 Vpp), Ay = - 20 dBFS -152.0 dBFS/
NSD excludes fixed interleaving H
spur (fs / 2 spur) Default full-scale voltage (Ves = 0.8 Vpp), Ay = - 20 dBFS -150.4 z
Maximum full-scale voltage (Vs = 1.0 Vpp), ANy = - 20 dBFS 23.0
NF Noise figure, Zg = 100 Q dB
Default full-scale voltage (Vgs = 0.8 Vpp), An = - 20 dBFS 22.6
AN = - 1dBFS 55.6
AN = -3dBFS 55.9
f|N =347 MHz
AN = - 12dBFS 56.3
AN = - 3dBFS, Vs =1.0 Vpp 57.2
An= - 1dBFS 55.4
fin = 997 MHz AN = -3dBFS 55.8
AN = -12dBFS 56.3
AN = - 1dBFS 52 54.7
AIN = -3dBFS 55.2
. . . fin = 2397 MHz
Signal-to-noise ratio, An = - 12 dBFS 56.2
SNR excluding DC, HD2 to dBFS
HDY, fs /2,5 /2 - fin, Ain = - 3dBFS, Ves = 1.0 Vpp 56.3
AN = - 1dBFS 53.0
fin = 4197 MHz An= - 3dBFS 54.0
AN = - 12dBFS 56.0
AN = - 1dBFS 51.4
fin = 5997 MHz An= - 3dBFS 52.6
AN = - 12dBFS 55.6
AN = - 1dBFS 49.6
fin = 7997 MHz An = -3dBFS 51.1
AN = - 12dBFS 55.2
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS 54.5
AIN = -3 dBFS 55.3
fin = 347 MHz
An= - 12dBFS 56.1
A|N = - 3dBFS, VFS =1.0 Vpp 56.3
An= -1dBFS 54.4
fin = 997 MHz AN = - 3dBFS 55.3
An= - 12 dBFS 56.1
An= - 1dBFS 51 53.9
An = - 3dBFS 54.7
. . f|N = 2397 MHz
Signal-to-noise and An = - 12 dBFS 56.1
SINAD distortion ratio, excluding DC dBFS
and fg / 2 fixed spurs A= -3dBFS, Vgs = 1.0 Vpp 85.7
An= - 1dBFS 51.5
finy = 4197 MHz An= -3 dBFS 53.2
An= - 12 dBFS 55.8
An= - 1dBFS 48.8
fin = 5997 MHz An= - 3dBFS 515
An= - 12 dBFS 55.5
An= - 1dBFS 46.2
fin = 7997 MHz An= - 3dBFS 49.2
An= - 12 dBFS 55.0
An= - 1dBFS 8.8
AN = -3dBFS 8.9
fin = 347 MHz
An= -12dBFS 9.0
A|N = - 3dBFS, VFS =1.0 Vpp 9.1
An= - 1dBFS 8.7
le =997 MHz AlN = -3 dBFS 8.9
AN =-12 dBFS 9.0
An= - 1dBFS 8.18 8.7
An = -3dBFS 8.8
. . fin = 2397 MHz
Effective number of bits, An = - 12 dBFS 9.0
ENOB excluding DC and fg / 2 fixed bits
spurs AN = - 3dBFS, Vgs = 1.0 Vpp 9.0
An= - 1dBFS 8.3
fin = 4197 MHz An = - 3dBFS 8.5
An= - 12 dBFS 9.0
An= - 1dBFS 7.8
fin = 5997 MHz An= - 3dBFS 8.3
An= - 12 dBFS 8.9
An= - 1dBFS 7.4
fin = 7997 MHz An= - 3dBFS 7.9
An= - 12dBFS 8.8
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS 65
i = 347 MHz AN = -3 dBFS 67
An = - 12 dBFS 73
A= -3 dBFS, Vis = 1.0 Vpp 67
An= - 1dBFS 64
fiy = 997 MHz A= - 3dBFS 69
An= - 12 dBFS 74
An= -1dBFS 56 65
An= - 3dBFS 67
Spurious-free dynamic fin = 2397 MHz An = - 12 dBFS 73
SFDR range, excluding DC and fg / dBFS
2 fixed spurs AN = -3 dBFS, Vgs = 1.0 Vpp 68
An = - 1dBFS 59
fin = 4197 MHz An = - 3dBFS 64
An = - 12 dBFS 73
An= - 1dBFS 54
fin = 5997 MHz AN = - 3dBFS 61
An = - 12 dBFS 75
An= - 1dBFS 50
fin = 7997 MHz AN = -3dBFS 56
An = - 12 dBFS 71
AIN = - 1dBFS -74
o = 347 Wz An = - 3dBFS -76
An = - 12 dBFS -84
An = -3 dBFS, Ves = 1.0 Vpp -76
An= - 1dBFS -78
fin = 997 MHz An= -3 dBFS -77
An = - 12 dBFS - 81
An= - 1dBFS -72 -60
fin = 2397 MHz A = -3 dBFS 2
e R
AN = -3 dBFS, Vgs = 1.0 Vpp -73
An = - 1dBFS - 66
fiy = 4197 MHz An= -3 dBFS - 69
AN = - 12 dBFS -83
An= - 1dBFS - 65
fin = 5997 MHz An = - 3dBFS - 67
An = - 12 dBFS -79
An= - 1dBFS - 59
fin = 7997 MHz AN = -3dBFS -63
An = - 12 dBFS - 81
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode) (continued)

typical values at Tp = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, A|\ =

-1

dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
AIN = - 1dBFS -65
o = 347 Mz An = - 3dBFS -72
An = - 12 dBFS - 81
A= - 3dBFS, Vis = 1.0 Vpp -65
An= - 1dBFS -65
fin = 997 MHz An= -3 dBFS -76
An = - 12 dBFS - 81

An = - 1dBFS -67 -60

= 2307 MHz An = - 3dBFS -74

HD3 3rd-order harmonic distortion An= - 12 BFS “8 dBFS
AN = - 3dBFS, Ves = 1.0 Vpp -71
An = - 1dBFS - 61
fin = 4197 MHz An = - 3dBFS - 66
An = - 12 dBFS - 81
An = - 1dBFS - 55
fin = 5997 MHz An = - 3dBFS -62
An = - 12 dBFS -82
An = - 1dBFS - 50
fin = 7997 MHz An = - 3dBFS - 56
An = - 12 dBFS - 80
AIN = - 1dBFS -69
o = 347 Mz An = -3 dBFS -70
An= - 12 dBFS -76
A= - 3dBFS, Vis = 1.0 Vpp - 71
An= - 1dBFS -67
fin = 997 MHz An = - 3dBFS -70
An = - 12 dBFS -77

An = - 1dBFS -68 -56

fin = 2397 MHz A = -3 dBFS ~68

12 I | enesg sou v 1oy =

IN = » Vrs = 1.0 Vpp

An = - 1dBFS - 67
fin = 4197 MHz An = - 3dBFS - 68
An = - 12 dBFS -74
An = - 1dBFS -68
fin = 5997 MHz An = - 3dBFS -68
An = - 12 dBFS -77
An= - 1dBFS -61
fin = 7997 MHz AN = -3dBFS -63
An = - 12 dBFS -71

N e e 7 s aers
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
AIN = - 1dBFS -74
= 347 MHz An= -3 dBFS -75
An = - 12 dBFS - 80
A= - 3dBFS, Vis = 1.0 Vpp -76
An = -1dBFS -73
fin = 997 MHz An= - 3dBFS - 74
An = - 12 dBFS -79
An = -1dBFS -74 62
fiy = 2397 MHz An= - 3 dBFS A
Worst spur, excluding DC, An= - 12 dBFS -80
SPUR HD2, HD3, fs/2 and fg /2 - dBFS
fin SpUrS AN = - 3dBFS, Ves = 1.0 Vpp -76
An = - 1dBFS -71
fin = 4197 MHz An = - 3dBFS -74
An = - 12 dBFS -79
An = - 1dBFS -68
fin = 5997 MHz AN = -3dBFS -72
An = - 12 dBFS -79
An = - 1dBFS -71
fin = 7997 MHz AN = -3dBFS -73
An = - 12 dBFS -78
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6.7 Electrical Characteristics: AC Specifications (Dual-Channel Mode) (continued)

typical values at Tp = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, A|\ =

-1

dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 3, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

AN = - 7 dBFS per tone -78
f; = 343 MHz, AN = - 9 dBFS per tone -82
f2 = 353 MHz An = - 18 dBFS per tone - 90
AN = - 9 dBFS per tone, Vgs = 1.0 Vpp -85
AN = - 7 dBFS per tone -82

f1 =993 MHz, — -
f, = 1003 MHz AN = - 9 dBFS per tone 85
AN = - 18 dBFS per tone -86
AN = - 7 dBFS per tone -78
fy = 2393 MHz, A = - 9 dBFS per tone - 83

f, = 2403 MH -
3rd-order intermodulation 2 z AN = - 18 dBFS per tone -92
IMD3 distorti dBFS

istortion An = - 9 dBFS per tone, Vs = 1.0 Vpp - 81
AN = - 7 dBFS per tone -70

f1 = 4193 MHz, _ -
f, = 4203 MHz AN = - 9 dBFS per tone 75
AN = - 18 dBFS per tone -85
AN = - 7 dBFS per tone - 56

f1 = 5993 MHz, _ -
f, = 6003 MHz AN = - 9 dBFS per tone 63
AN = - 18 dBFS per tone -91
AN = - 7 dBFS per tone -48

f1 = 7993 MHz, _ -
f, = 8003 MHz AN = - 9 dBFS per tone 54
AN = - 18 dBFS per tone -83

(1)  Full-power input bandwidth (FPBW) is defined as the input frequency where the reconstructed output of the ADC has dropped 3 dB
below the power of a full-scale input signal at a low input frequency. Useable bandwidth may exceed the - 3-dB, full-power input

bandwidth.
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode)
typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,

fin = 347 MHz, Ay = - 1 dBFS, fok = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =

EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at

nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
- i i Foreground calibration 7.9
FPBW Full pow(fis input bandwidth GHz
(-3dB) Background calibration 7.9
CER Code error rate Maximum CER, does not include JESD204C interface BER 10-18 sEarrrT?;;Té
NOISE DC input noise standard No input, foreground calibration, excludes DC offset, includes fixed 31 LSB
pe deviation interleaving spurs (fs / 2 and fs / 4 spurs), OS_CAL enabled ’
Noise spectral density, Maximum full-scale voltage (Vgs = 1.0 Vpp), Ay = - 20 dBFS -154.2
) . . dBFS/
NSD excludes fixed interleaving H
spurs (fs /2 and fS 14 Spur) Default full-scale voltage (Vgs = 0.8 Vpp), An = - 20 dBFS -152.9 z
Maximum full-scale voltage (Vs = 1.0 Vpp), AN = - 20 dBFS 20.8
NF Noise figure, Zg = 100 Q dB
Default full-scale voltage (Vgs = 0.8 Vpp), Ay = - 20 dBFS 20.0
AN = - 1dBFS 55.4
AN = - 3dBFS 55.8
fIN =347 MHz
AN = - 12dBFS 56.5
AIN = -3 dBFS, VFS =1.0 Vpp 56.9
An= - 1dBFS 55.3
fin = 997 MHz An = - 3dBFS 55.8
AN = - 12dBFS 56.3
An= - 1dBFS 52 54.6
An= - 3dBFS 55.3
Signal-to-noise ratio, fin = 2397 MHz A 12 dBFS ey
SNR excluding DC, HD2 to IN = E dBFS
HD9, fs /2, s/ 4 fs 12 - An = - 3dBFS, Vs = 1.0 Vpp 56.2
le. fS /4% fIN
An= - 1dBFS 53.0
fin = 4197 MHz An= - 3dBFS 54.0
An= - 12dBFS 56.0
AN = - 1dBFS 51.4
fin = 5997 MHz An= - 3dBFS 52.7
AN = - 12dBFS 55.8
AN = - 1dBFS 49.5
fin = 7997 MHz An= - 3dBFS 51.0
AN = - 12dBFS 55.4
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,
fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS 535
= 347 Wz An = -3 dBFS 54.4
An = - 12 dBFS 55.7
An = -3 dBFS, Ves = 1.0 Vpp 55.4
An= -1dBFS 53.0
fiy = 997 MHz An = - 3dBFS 54.1
An = - 12 dBFS 55.4
An = - 1dBFS 50.7
An = - 3dBFS 52.1
Signal-to-noise and fin = 2397 MHz An = - 12 dBFS 55.1

SINAD distortion ratio, excluding DC dBFS
and fg / 2 fixed spurs AN = -3 dBFS, Vgs = 1.0 Vpp 52.4
An = - 1dBFS 49.4
fin = 4197 MHz An = - 3dBFS 50.9
An = - 12 dBFS 54.6
An= - 1dBFS 48.2
fin = 5997 MHz AN = -3dBFS 50.7
An = - 12 dBFS 54.8
An= - 1dBFS 454
fin = 7997 MHz AN = -3dBFS 48.2
An = - 12 dBFS 54.2
An= - 1dBFS 86
i = 347 MHz AN = -3 dBFS 8.7
An= -12dBFS 9.0
An = -3 dBFS, Ves = 1.0 Vpp 8.9
An= -1dBFS 8.5
fiy = 997 MHz An= -3 dBFS 8.7
An = - 12 dBFS 8.9
An = - 1dBFS 8.1
= 2397 Wz An = - 3dBFS 8.4
Effective number of bits, An = - 12 dBFS 8.9

ENOB excluding DC and fg / 2 fixed bits
spurs AN = -3 dBFS, Vgs = 1.0 Vpp 8.4
An = - 1dBFS 7.9
fin = 4197 MHz An= -3 dBFS 8.2
An = - 12 dBFS 8.8
An= - 1dBFS 7.7
fin = 5997 MHz AN = -3dBFS 8.1
An= - 12 dBFS 8.8
An= - 1dBFS 73
fin = 7997 MHz AN = -3dBFS 7.7
An = - 12 dBFS 8.7
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,

fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =

EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at

nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating

Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS 63
i = 347 MHz AN = -3 dBFS 67
An = - 12 dBFS 73
An = -3 dBFS, Ves = 1.0 Vpp 65
An= -1dBFS 61
fiy = 997 MHz An = - 3dBFS 64
An = - 12 dBFS 72
An= - 1dBFS 55
An = - 3dBFS 57
Spurious free dynamic fin = 2397 MHz An = - 12 dBFS 67
SFDR range, excluding DC, fs / 4 dBFS
and fg / 2 fixed spurs AN = -3 dBFS, Vgs = 1.0 Vpp 58
An = - 1dBFS 55
fin = 4197 MHz An = - 3dBFS 57
An = - 12 dBFS 65
An= - 1dBFS 55
fin = 5997 MHz AN = -3dBFS 60
An = - 12 dBFS 70
An= - 1dBFS 51
fin = 7997 MHz AN = -3dBFS 55
An = - 12 dBFS 66
An= - 1dBFS -74
o = 347 Wz An = -3 dBFS -75
AN = -12dBFS - 88
An = -3 dBFS, Ves = 1.0 Vpp -76
An = - 1dBFS -78
fin = 997 MHz An= -3 dBFS -78
An = - 12 dBFS - 88
An= - 1dBFS -76 -60
= 2397 Wz An = - 3dBFS - 81
e R
AN = -3 dBFS, Vgs = 1.0 Vpp -77
An = - 1dBFS -71
fiy = 4197 MHz An= -3 dBFS - 74
An= - 12 dBFS -84
An= - 1dBFS - 59
fiy = 5997 MHz An = - 3dBFS - 64
An= - 12 dBFS - 80
An= - 1dBFS - 54
fin = 7997 MHz AN = -3dBFS -57
An = - 12 dBFS -74
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,
fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS -63
o = 347 Mz An = - 3dBFS -70
An = - 12 dBFS -82
AN = -3 dBFS, Veg = 1.0 Vpp -67
An = - 1dBFS -65
fiy = 997 MHz A= -3 dBFS -74
An= - 12 dBFS -83

An = - 1dBFS -85 -58

fin = 2397 MHz A = -3 dBFS A

HD3 3rd-order harmonic distortion An= - 12 dBFS ~% dBFS
AN = -3 dBFS, Ve = 1.0 Vpp - 68
An= - 1dBFS - 62
fiy = 4197 MHz An = - 3dBFS -68
An= - 12 dBFS - 83
An= - 1dBFS - 55
fin = 5997 MHz AN = - 3dBFS - 64
An = - 12 dBFS -83
An= - 1dBFS - 51
fin = 7997 MHz AN = - 3dBFS -57
An = - 12 dBFS -78
An = - 1dBFS - 66
o = 347 Mz An = - 3dBFS -70
An = - 12 dBFS -77
AN = -3 dBFS, Veg = 1.0 Vpp -70
An = - 1dBFS -62
fiy = 997 MHz An = - 3 dBFS -65
An= - 12 dBFS -73
An= - 1dBFS - 55
fin = 2397 MHz A = -3 dBFS ~%8

512 0 | Epandon motesin sor
An= - 1dBFS - 55
fiy = 4197 MHz An = - 3dBFS - 57
An= - 12 dBFS - 65
An= - 1dBFS - 59
fiy = 5997 MHz An= -3 dBFS - 61
An = - 12 dBFS -71
An= - 1dBFS - 57
fin = 7997 MHz AN = - 3dBFS -58
An = - 12 dBFS - 66
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,

fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =

EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating

Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An = -1 dBFS -71
fi = 347 MHz A= -3 dBFS 73
A = - 12 dBFS -80
A = - 3 dBFS, Vg = 1.0 Vpp ~71
An= - 1dBFS - 71
fiy = 997 MHz An= - 3 dBFS -70
AN = - 12 dBFS -77

A = - 1dBFS - 69 -55

fiy = 2397 MHz A = = 3 dBFS -

fs /4 fin Lse/pi:dg’\r#tiri]r?titrliigcs':g spur A= 712 BT 8 dBFS
A = - 3dBFS, Vi = 1.0 Vpp ~70
Ay = - 1 dBFS -67
fiy = 4197 MHz An = -3 dBFS 69
Ay = - 12 dBFS -75
An = - 1 dBFS -67
fin = 5997 MHz An = - 3 dBFS -69
AN = - 12 dBFS -77
An= -1 dBFS -67
fin = 7997 MHz An = - 3 dBFS -68
AN = - 12 dBFS -77

fs/2 fs / 2 fixed interleaving spur, AN = - 20 dBFS, OS_CAL disabled - 60 4BrS
independent of input signal An = - 20 dBFS, OS_CAL enabled )

fs/4 independent of mput dgnal | = ~20 4BFS 67 55| dBFS
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,
fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
An= - 1dBFS - 76
o= 347 Mz An = -3 dBFS -75
An = - 12 dBFS -80
An = - 3 dBFS, Ves = 1.0 Vpp -75
An = - 1dBFS -73
fiy = 997 MHz An= - 3 dBFS - 74
An= - 12 dBFS -79
An= - 1dBFS -74 -62
fiy = 2397 MHz An= - 3 dBFS _77
Worst spur, excluding DC, An= - 12 dBFS ~82
SPUR HD2, HD3, fg/2,fs/4,fs/2 dBFS
-fin, and fg /4 £ fiy AN = -3 dBFS, Vgs = 1.0 Vpp -78
An= - 1dBFS -70
fin = 4197 MHz A = - 3dBFS -73
AN = - 12 dBFS -78
An= - 1dBFS -70
fin = 5997 MHz AN = - 3dBFS -72
AN = - 12 dBFS -78
An= -1 dBFS - 66
fin = 7997 MHz AN = - 3dBFS -70
AN = - 12 dBFS -79
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6.8 Electrical Characteristics: AC Specifications (Single-Channel Mode) (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, input signal applied to INA%,
fin = 347 MHz, Ay = - 1 dBFS, fo .k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default
settings, VA11, VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

AN = - 7 dBFS per tone -77
f, = 343 MHz, AN = - 9 dBFS per tone "8
f2 = 353 MHz An = - 18 dBFS per tone -92
AN = - 9 dBFS per tone, Vgs = 1.0 Vpp -82
AN = - 7 dBFS per tone - 80

f1 = 993 MHz, — -
f, = 1003 MHz AN = - 9 dBFS per tone 83
AN = - 18 dBFS per tone -85
AN = - 7 dBFS per tone -80
f, = 2393 MHz, AN = -9 dBFS per tone -86

f, = 2403 MH -
3rd-order intermodulation 2 z AN = - 18 dBFS per tone - 94
IMD3 distorti dBFS

istortion An = - 9 dBFS per tone, Vs = 1.0 Vpp -82
AN = - 7 dBFS per tone -71

f1 = 4193 MHz, _ -
f, = 4203 MHz AN = - 9 dBFS per tone 76
AN = - 18 dBFS per tone - 86
AN = - 7 dBFS per tone -59

f1 = 5993 MHz, _ -
f, = 6003 MHz AN = - 9 dBFS per tone 66
AN = - 18 dBFS per tone -88
AN = - 7 dBFS per tone -50

f1 = 7993 MHz, _ -
f, = 8003 MHz AN = - 9 dBFS per tone 57
AN = - 18 dBFS per tone -85

(1)  Full-power input bandwidth (FPBW) is defined as the input frequency where the reconstructed output of the ADC has dropped 3 dB
below the power of a full-scale input signal at a low input frequency. Useable bandwidth may exceed the - 3-dB, full-power input
bandwidth.
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6.9 Timing Requirements

typical values at Ty = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, f<sub>IN</sub> = 347 MHz,
AN = - 1dBFS, fc k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11,
VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

\ MIN NOM mMAX| UNIT

DEVICE (SAMPLING) CLOCK (CLK+, CLK -)

fok Input clock frequency (CLK%), both single-channel and dual-channel modes!(") 800 5200 MHz
tolk Input clock period (CLK#), both single-channel and dual-channel modes(") 192.3 1250 ps
SYSREF (SYSREF+, SYSREF -)
¢ Width of invalid SYSREF capture region of CLK+ period, indicating setup or hold time 48 <
INV(SYSREF) violation, as measured by SYSREF_POS status register, SYSREF_ZOOM = 1() P
¢ Drift of invalid SYSREF capture region over temperature, positive number indicates a 0.02 /°C
INV(TEMP) shift toward MSB of SYSREF_POS register, SYSREF_ZOOM = 1 : P
¢ Drift of invalid SYSREF capture region over VA11 supply voltage, positive number 0.03 iy
INV(VAT1) indicates a shift toward MSB of SYSREF_POS register, SYSREF_ZOOM = 1 : P
t, Delay of SYSREF_POS LSB®) SYSREF_ZOOM=0 %9
elay o S
STEP(SP) y - SYSREF_ZOOM = 1 24 P
Minimum SYSREF= assertion duration with SYSREF Windowing after SYSREF# rising 5*ToLkt4
teH_sys) ns
edge event 5
Minimum SYSREF#+ de-assertion duration with SYSREF Windowing after SYSREF+ 5*TcLk+4
tpL_svs) : ns
falling edge event 5
JESD204B SYNC TIMING (SYNCSE OR TMSTP+)
JMODE = 10, 21, 23 19
JMODE = 11, 14, 22, 24,
10
61
JMODE = 12, 15, 16, 25,
Minimum hold time from multiframe or extended ég 2; gg % 58, 62, 63, 18
multiblock boundary (SYSREF rising edge captured high) T t
t(SYNCSE) to de-assertion of JESD204C SYNC signal (SYNCSE if | JMODE = 13 23 . Ccngs
SYNC_SEL = 0 or TMSTP if SYNC_SEL = 1) for NCO JMODE = 36 37 38, 52 4
. . -1\ - ’ ’ ’ ’
synchronization (NCO_SYNC_ILA = 1) 53, 54, 55, 59, 60, 65, 68, 17
71
JMODE = 39 21
JMODE = 46, 47, 48, 49,
9
64
JMODE = 10, 21, 23 -2
JMODE = 11, 14, 22, 24,
7
61
JMODE = 12, 15, 16, 25,
Minimum setup time from de-assertion of JESD204C 6232 g; gg % 58, 62, 63, o1
SYNC signal (SYNCSE if SYNC_SEL = 0 or TMSTP# if o t
tsu(sYNCSE) SYNC_SEL = 1) to multiframe or extended multiblock JMODE = 13 -6 c Ccligs
boundary (SYSREF rising edge captured high) for NCO JMODE = 36. 37 38 52 4
i>ati = 1)@ =36, 37, 38, 52,
synchronization (NCO_SYNC_ILA = 1) 53, 54, 55, 59. 60, 65, 68, 0
71
JMODE = 39 -4
JMODE = 46, 47, 48, 49,
8
64
tsyNCsE) SYNCSE minimum assertion time to trigger link resynchronization 4 Frames
SERIAL PROGRAMMING INTERFACE (SCLK, SDI, SCS)
foLk(scLk) Serial clock frequency 15.625 MHz
teH) Serial clock high value pulse duration 32 ns
teL) Serial clock low value pulse duration 32 ns
tsuscs) Setup time from SCS to rising edge of SCLK 30 ns
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6.9 Timing Requirements (continued)

typical values at T = 25°C, VA19 =19V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, f<sub>IN</sub> = 347 MHz,
AN = - 1dBFS, fo k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11,
VD11 and VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR =
EN_VS11_NOISE_SUPPR = 1), and background calibration (unless otherwise noted); minimum and maximum values are at
nominal supply voltages and over the operating free-air temperature range provided in the Recommended Operating
Conditions table

MIN NOM MAX| UNIT
thscs) Hold time from rising edge of SCLK to SCS 30 ns
tsu(sol) Setup time from SDI to rising edge of SCLK 25 ns
th(sor) Hold time from rising edge of SCLK to SDI 3 ns

(1)  Unless functionally limited to a smaller range in the ADC12DJ5200RF Operating Modes table based on programmed JMODE.

(2) This parameter only applies to JMODE settings that use 8B/10B encoding or settings that use 64B/66B encoding and 4x or 8x
decimation. SYNC is not used for 64B/66B encoding modes unless the DDC block and NCOs are used and require synchronization.

(3) Use SYSREF_POS to select an optimal SYSREF_SEL value for the SYSREF capture, see the SYSREF Position Detector and
Sampling Position Selection (SYSREF Windowing) section for more information on SYSREF windowing. The invalid region, specified
by tinv(sysrer), indicates the portion of the CLK+ period(tcik), as measured by SYSREF_SEL, that may result in a setup and hold
violation. Verify that the timing skew between SYSREF+* and CLK% over system operating conditions from the nominal conditions (that
used to find optimal SYSREF_SEL) does not result in the invalid region occurring at the selected SYSREF_SEL position in
SYSREF_POS, otherwise a temperature dependent SYSREF_SEL selection may be needed to track the skew between CLK+ and
SYSREF+.

(4) Itis recommended to use SYSREF_ZOOM = 0 below fc x = 3GHz and SYSREF_ZOOM = 1 above fc x = 3GHz
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6.10 Switching Characteristics

typical values at T = 25°C, VA19 = 1.9V, VA11 = 1.1V, VD11 = 1.1V, default full-scale voltage, fiy = 347 MHz, Ay = - 1
dBFS, fc k = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and

over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
DEVICE (SAMPLING) CLOCK (CLK+, CLK -)
Sampling (aperture) delay from the CLK+
¢ rising edge (dual-channel mode) or rising | TAD_COARSE = 0x00, TAD_FINE = 360 s
AD and falling edge (single-channel mode) to | 0x00, and TAD_INV = 0 P
sampling instant
Coarse adjustment (TAD_COARSE =
‘ Maximum tap adjust programmable delay, | gxFF) 289 ps
TADMAX) | not including clock inversion (TAD_INV = 0)
Fine adjustment (TAD_FINE = OxFF) 4.9 ps
‘ tor adiust ble delav st ) Coarse adjustment (TAD_COARSE) 1.13 ps
adjust programmable delay step size
TADISTER) | TAD Fine adjustment (TAD_FINE) 19 fs
Minimum tap adjust coarse setting
(TAD_COARSE = 0x00, TAD_INV = 0), 50 fs
dither disabled (ADC_DITH_EN = 0)
Minimum tap adjust coarse setting
(TAD_COARSE = 0x00, TAD_INV = 0), 60
dither enabled (ADC_DITH_EN = 1)
tay Aperture jitter, rms Maximum tap adjust coarse setting
(TAD_COARSE = 0xFF) excluding 650
TAD_INV (TAD_INV = 0), dither disabled fs
(ADC_DITH_EN =0)
Maximum tap adjust coarse setting
(TAD_COARSE = 0xFF) excluding 740
TAD_INV (TAD_INV = 0), dither enabled
(ADC_DITH_EN =1)
SERIAL DATA OUTPUTS (DA[7:0]+, DA[7:0] -, DB[7:0]+, DB[7:0] -)
fseErRDES Serialized output bit rate 1 17.16 Gbps
ul Serialized output unit interval 58.2 1000 ps
0, 0,
trLn Low-to-high transition time (differential) é%ﬁsto 80%, 8HBL test pattern, 17.16 18.9 ps
0, 0,
true High-to-low transition time (differential) 2@%?:;0 80%, 8HBL test pattern, 17.16 18.8 ps
PRBS-7 test pattern, JMODE = 19, 12.8 9.0
) Gbps ’
DDJ Data dependent jitter, peak-to-peak ps
PRBS-9 test pattern, JMODE = 30, 100
17.16 Gbps ’
PRBS-7 test pattern, JMODE = 19, 12.8 33
Gbps ’
DCD Even-odd jitter, peak-to-peak ps
PRBS-9 test pattern, JMODE = 30, 6
17.16 Gbps ’
PRBS-7 test pattern, JMODE = 19, 12.8 17
EBUJ Effective bounded uncorrelated jitter, peak- | GbPS ] ps
to-peak PRBS-9 test pattern, JMODE = 30, 193
17.16 Gbps ’
8H8L test pattern, JMODE = 19, 12.8 0.85
Gbps ’
RJ Unbounded random jitter, RMS ps
PRBS-9 test pattern, JMODE = 30, 0.88
17.16 Gbps ’
. . PRBS-7 test pattern, JMODE = 19, 12.8 9
Total jitter, peak-to-peak, with unbounded | Gpps 3.3
TJ random jitter portion defined with respect to ps
aBER = 1e-15 (Q = 7.94) PRBS-9 test pattern, JMODE = 30, 226
17.16 Gbps ’
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6.10 Switching Characteristics (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
ADC CORE LATENCY
JMODE =0, 30, 32 25
JMODE =1, 5, 19, 40, 42, 44 -9.5
JMODE = 2, 31, 33 2
JMODE = 3,7, 20 -10
JMODE = 6, 50 -13.5
JMODE = 8, 51 -14
JMODE = 10, 37 183
JMODE = 11, 47 171
JMODE = 12, 53 167
JMODE = 13, 39 372
JMODE = 14, 15, 49, 55 364
JMODE = 16 356
Deterministic delay from the CLK+ edge JMODE = 21, 36 148
boo |(eLiamples e eleerce sampie o | voe -2, 46
high() JMODE = 23, 38 223.5
JMODE = 24, 48 219.5
JMODE = 25, 52 138
JMODE = 26, 54 211.5
JMODE = 27 207.5
JMODE = 34 6.5
JMODE = 35 6
JMODE = 41, 43, 45 -10.0
JMODE = 56, 59 750
JMODE = 57, 58, 60 742
JMODE = 61, 62, 63, 64, 65 403.5
JMODE = 66, 67, 68 1514
JMODE = 69, 70, 71 777.5
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6.10 Switching Characteristics (continued)

typical values at Ty = 25°C, VA19 =19V, VA11 =1.1V, VD11 = 1.1V, default full-scale voltage, fjy = 347 MHz, Ay = - 1
dBFS, fck = 5.12 GHz, filtered 1-Vpp sine-wave clock, JMODE = 1, Dither enabled with default settings, VA11, VD11 and
VS11 noise suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1),
and background calibration (unless otherwise noted); minimum and maximum values are at nominal supply voltages and
over the operating free-air temperature range provided in the Recommended Operating Conditions table

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
JESD204C AND SERIALIZER LATENCY
JMODE =0 92 1M1
JMODE =1 159 182
JMODE =2 93 1M1
JMODE =3 159 188
JMODE =5 143 168
JMODE = 6, 8, 12, 15, 25, 26 191 215
JMODE =7, 11, 22 143 168
JMODE =10 85 103
JMODE =13, 21, 23 85 102
JMODE = 14, 24 143 166
JMODE = 16, 27 280 305
JMODE =19, 20 143 165
JMODE = 30, 31 114 134
JMODE = 32, 34, 36 102 119
Delay from the CLK+ rising edge that JMODE = 33, 35, 37 103 119
et o) oot [ MODE =38
trx multiblock (64B/66B encoding) on the JMODE = 39 103 118 toLk cycles
igrsreDszp%‘:\%izZrlzl t?\it’:sftelfennece sample of JMODE = 40 205 229
tapc @ JMODE = 41 206 229
JMODE = 42, 43, 48, 49 179 200
JMODE = 44, 45, 46, 47 179 202
JMODE = 50, 52, 54 267 291
JMODE = 51, 53, 55 268 291
JMODE = 56, 61 143 165
JMODE = 57, 62 191 213
JMODE = 58, 63 280 305
JMODE = 59, 64 179 199
JMODE = 60 268 289
JMODE = 65 267 289
JMODE = 66, 69 191 212
JMODE =67, 70 280 304
JMODE = 68 268 288
JMODE =71 267 288
SERIAL PROGRAMMING INTERFACE (SDO)
toz0) tl?:rl"ans)i/tif;?‘nf'nr;r;?tfr?-lg?agiee:iog:ao”fd tr:;t; 6th SCLK cycle during read operation for SDO 1 ns
topz) Delay from the SCS rising edge for SDO transition from valid data to tri-state 10 ns
top) Delay from the falling edge of SCLK during read operation to SDO valid 1 12 ns

(1)  tapc is an exact, unrounded, deterministic delay. The delay can be negative if the reference sample is sampled after the SYSREF high
capture point, in which case the total latency is smaller than the delay given by tyx.

(2) The values given for try include deterministic and non-deterministic delays. Over process, temperature, and voltage, the delay will
vary. JESD204B accounts for these variations when operating in subclass-1 mode in order to achieve deterministic latency. Proper
receiver RBD values must be chosen such that the elastic buffer release point does not occur within the invalid region of the local
multiframe clock (LMFC) cycle.

(3) tay increases because of additional attenuation on the internal clock path.
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6.11 Typical Characteristics

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ay = - 1 dBFS, fg kx = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fijy = 347 MHz, Ay = - 1 dBFS, fg x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs

0 0
-10 -10
-20 -20
-30 -30
@ -40 @ -40
g 50 g 50
§ -60 -“.; -60
£ 70 £ 70
E 80 £ 80 ! -
-90 I | I I II|| Il -90 1 I N
-100 -100
-110 -110
-120 -120
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Output Frequency (MHz) Output Frequency (MHz)
&l 6-7. DES Mode: Single Tone FFT at 2397 MHz &l 6-8. DES Mode: Single Tone FFT at 4197 MHz
0 0
-10 -10
-20 -20
-30 -30
g -40 g_n‘ -40
s 50 T 50
g 60 2 60
= 70 =]
= -7
g -80 | X I g‘ 0 |
< g -80 ] 1 |
-90 90
-100 100
-110 110
-120
0 1000 2000 3000 4000 5000 -120
Output Frequency (MHz) 0 1000 Ouﬁ?l?tOFrequeggs(()MHz) 4000 5000
& 6-9. DES Mode: Single Tone FFT at 5597 MHz
9 & 6-10. DES Mode: Single Tone FFT at 7997 MHz
0 0
-10 -10
-20 20
-30 -30
@ -40 @ -40
g 50 2 50
8 60 g 60
=} >
£ 70 £ .70
£ -80 | ] ] £ -80
< <
-90 || ||||| T I TAPRE| |ii “ |y, Il .90
-100 -100
-110 -110
-120 -120 addall L | L |.| |h“'.j‘| MH J |l“ M| IHUI‘II
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Output Frequency (MHz) Output Frequency (MHz)
each tone at -7 dBFS, 100MHz Tone Spacing each tone at -7 dBFS, 100 MHz Tone Spacing
&l 6-11. DES Mode: Two Tone FFT at 347 MHz Kl 6-12. DES Mode: Two Tone FFT at 897 MHz

34 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: ADC12DJ5200RF


https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf
https://www.ti.com.cn/cn/lit/pdf/ZHCSHT7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSHT7E&partnum=ADC12DJ5200RF
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ADC12DJ5200RF
ZHCSHT7E - APRIL 2019 - REVISED FEBRUARY 2023

6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fijy = 347 MHz, Ay = - 1 dBFS, fg x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fijy = 347 MHz, Ay = - 1 dBFS, fg x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fijy = 347 MHz, Ay = - 1 dBFS, fg x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =

0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock

frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs

1.4

-
1.2
1 —
< 08 =
= Z
£ 06
/
0.4
—e
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 3
A 6-133. Dual Channel Mode: lyp¢1 vs Sample Rate

25

A\

A

\

Ivo11 (A)

e

-

0.5

—BG
—FG
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 11
& 6-134. Dual Channel Mode: lypq1 vs Sample Rate

1.4

1.2 ?—
1 ~
~ =~
<08 =
806 Z|
7
0.4
0.2 - Eg
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 31
& 6-135. Dual Channel Mode: lyp¢1 vs Sample Rate

2

1.75
~
15
=
1.25
<
= 1
E =
0.75 =
05 ~
— BG
0.25 — FG
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 59
&l 6-136. Dual Channel Mode: lyp¢1 vs Sample Rate

6

5

4

Power Dissipation (W)
w

1 — BG
— FG
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 3

A 6-137. Dual Channel Mode: Power Dissipation vs Sample
Rate

7

6 —
g // —
5
f=
§‘4/ - =
= |
a3
g
& 2
— BG
1 — FG
LPBG

0
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Sample Rate (MSPS)

JMODE 11

A 6-138. Dual Channel Mode: Power Dissipation vs Sample
Rate

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: ADC12DJ5200RF

57


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf
https://www.ti.com.cn/cn/lit/pdf/ZHCSHT7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSHT7E&partnum=ADC12DJ5200RF
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf

13 TEXAS
ADC12DJ5200RF INSTRUMENTS
ZHCSHT7E - APRIL 2019 - REVISED FEBRUARY 2023 www.ti.com.cn

6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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6.11 Typical Characteristics (continued)

typical values at Ty = 25°C, VA19 = 1.9V, VA11 = VD11 = 1.1V, default full-scale voltage (FS_RANGE_A = FS_RANGE_B =
0xA000), input signal applied to INAz in single-channel modes, fiy = 347 MHz, Ajy = - 1 dBFS, fo x = maximum-rated clock
frequency, filtered, 1-Vpp sine-wave clock, JMODE = 1, dither enabled with default settings, VA11, VD11 and VS11 noise
suppression ON (EN_VA11_NOISE_SUPPR = EN_VD11_NOISE_SUPPR = EN_VS11_NOISE_SUPPR = 1), and
background calibration (unless otherwise noted); SNR results exclude DC, HD2 to HD9 and interleaving spurs; SINAD,
ENOB, and SFDR results exclude DC and fixed-frequency interleaving spurs
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7 Detailed Description
7.1 Overview

ADC12DJ5200RF device is an RF-sampling, giga-sample, analog-to-digital converter (ADC) that can directly
sample input frequencies from DC to above 10 GHz. In dual-channel mode, the device can sample up to 5.2
GSPS and up to 10.4 GSPS in single-channel mode. Programmable tradeoffs in channel count (dual-channel
mode) and Nyquist bandwidth (single-channel mode) allow development of flexible hardware that meets the
needs of both high channel count or wide instantaneous signal bandwidth applications. Full-power input
bandwidth ( - 3 dB) of 8.0 GHz, with usable frequencies exceeding the - 3-dB point in both dual- and single-
channel modes, allows direct RF sampling of L-band, S-band, C-band, and X-band for frequency agile systems.

The device uses a high-speed JESD204C output interface with up to 16 serialized lanes and subclass-1
compliance for deterministic latency and multi-device synchronization. The serial output lanes support up to
17.16 Gbps and can be configured to trade-off bit rate and number of lanes. Both 8B/10B and 64B/66B data
encoding schemes are supported. The 64B/66B encoding schemes support forward error correction (FEC) for
improved bit error rates. The JESD204C interface is backwards compatible with JESD204B receivers when
using 8B/10B encoding modes.

A number of synchronization features, including noiseless aperture delay (tap) adjustment and SYSREF
windowing, simplify system design for multi-channel systems. Aperture delay adjustment can be used to simplify
SYSREF capture, to align the sampling instance between multiple ADCs or to sample an ideal location of a front-
end track and hold (T&H) amplifier output. SYSREF windowing offers a simplistic way to measure invalid timing
regions of SYSREF relative to the device clock and then choose an optimal sampling location. Dual-edge
sampling (DES) is implemented in single-channel mode to reduce the maximum clock rate applied to the ADC to
support a wide range of clock sources and relax setup and hold timing for SYSREF capture.

The device provides foreground and background calibration options for gain, offset and static linearity errors.
Foreground calibration is run at system startup or at specified times during which the ADC is offline and not
sending data to the logic device. Background calibration allows the ADC to run continually while the cores are
calibrated in the background so that the system does not experience downtime. The calibration routine is also
used to match the gain and offset between sub-ADC cores to minimize spurious artifacts from time interleaving.
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7.2 Functional Block Diagram
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7.3 Feature Description

7.3.1 Device C

omparison

The devices listed in 3 7-1 are part of a pin-to-pin compatible, high-speed, wide-bandwidth ADC family. The
family is offered to provide a scalable family of devices for varying resolution, sampling rate and signal

bandwidth.
Z& 7-1. Device Family Comparison
MAXIMUM DUAL CHANNEL SINGLE CHANNEL INTERFACE
PART NUMBER | o AmpLING RATE | RESOLUTION DECIMATION DECIMATION (MAX LINERATE)
. JESD204B /
ADC12DJ5200RF |>ingle 10.4 GSPS 12-bit Complex: 4x, 8x, 16x, 32x | Complex: 4x, 8x, 16x, 32x | JESD204C
Dual 5.2 GSPS
(17.16 Gbps)
. JESD204B /
ADCO8DJ5200RF | Single 10.4 GSPS 8-bit None None JESD204C
Dual 5.2 GSPS
(17.16 Gbps)
. JESD204B /
ADC12DJ4000RF | Single 8 GSPS 12-bit Complex: 4x, 8x Complex: 4x, 8x JESD204C
Dual 4 GSPS
(17.16 Gbps)
Single 6.4 GSPS . Real: 2x JESD204B
ADC12DJ3200 |5 i3 2 GSPS 12-bit Complex: 4x, 8x, 16x None (12.8 Gbps)
Single 6.4 GSPS . JESD204B
ADC08DJ3200 Dual 3.2 GSPS 8-bit None None (12.8 Gbps)
Single 5.4 GSPS . Real: 2x JESD204B
ADC12DJ2700 |p 215 7 GsPs 12-bit Complex: 4x, 8x, 16x None (12.8 Gbps)

7.3.2 Analog Inputs

The analog inputs of the device have internal buffers to enable high input bandwidth and to isolate sampling
capacitor glitch noise from the input circuit. Analog inputs must be driven differentially because operation with a
single-ended signal results in degraded performance. Both AC-coupling and DC-coupling of the analog inputs is
supported. The analog inputs are designed for an input common-mode voltage (V) of 0 V, which is terminated
internally through single-ended, 50-Q resistors to ground (GND) on each input pin. DC-coupled input signals
must have a common-mode voltage that meets the device input common-mode requirements specified as Ve
in the Recommended Operating Conditions table. The 0-V input common-mode voltage simplifies the interface
to split-supply, fully-differential amplifiers and to a variety of transformers and baluns. The device includes
internal analog input protection to protect the ADC inputs during overranged input conditions; see the 77°7.3.2.1
section. | 7-1 provides a simplified analog input model.

AGND
1
Analog Input g
Protection 50 Q
Diodes |
INA+, INB+ [ ] y/
ADC
INA-, INB= [} I ;

Input Buffer
50 Q

B 7-1. ADC12DJ5200RF Analog Input Internal Termination and Protection Diagram

There is minimal degradation in analog input bandwidth when using single-channel mode versus dual-channel
mode. Either analog input (INA+ and INA - or INB+ and INB - ) can be used in single-channel mode. The
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desired input can be chosen using SINGLE_INPUT in the 5 7.6.17 . A calibration needs to be performed after
switching the input mux for the changes to take effect. Further, two inputs can be used in single-channel mode to
drive the interleaved ADCs separately using the SINGLE_INPUT register setting. This mode is called dual-input
single-channel mode. Dual-input single-channel mode is equivalent to dual channel mode, except ADC B
samples out-of-phase with ADC A (single-channel mode sample timing). This mode is available when a single-
channel mode JMODE setting is chosen.

7.3.2.1 Analog Input Protection

The analog inputs are protected against overdrive conditions by internal clamping diodes that are capable of
sourcing or sinking input currents during overrange conditions, see the voltage and current limits in the Absolute
Maximum Ratings table. The overrange protection is also defined for a peak RF input power in the Absolute
Maximum Ratings table, which is frequency independent. Operation above the maximum conditions listed in the
Recommended Operating Conditions table results in an increase in failure-in-time (FIT) rate, so the system must
correct the overdrive condition as quickly as possible. ¥ 7-1 shows the analog input protection diodes.

7.3.2.2 Full-Scale Voltage (Vgs) Adjustment

Input full-scale voltage (Vs) adjustment is available, in fine increments, for each analog input through the
FS_RANGE_A register setting (see the INA full-scale range adjust register) and FS_RANGE_B register setting
(see the INB full-scale range adjust register) for INAt+ and INB4#, respectively. The available adjustment range is
specified in the Electrical Characterization: DC Specifications table. Larger full-scale voltages improve SNR and
noise floor (in dBFS/Hz) performance, but can degrade harmonic distortion. The full-scale voltage adjustment is
useful for matching the full-scale range of multiple ADCs when developing a multi-converter system or for
external interleaving of multiple ADC12DJ5200RF's to achieve higher sampling rates.

7.3.2.3 Analog Input Offset Adjust

In foreground calibration mode, the input offset voltage for each input and for each ADC core can be adjusted
through SPI registers. The OADJ_A_FGO_VINx and OADJ_A_FG90_VINx registers (registers 0x344 to 0x34A)
are used to adjust ADC core A's offset voltage when sampling analog input x (where x is A for INAt or B for
INBt) where the FGO register is used for dual channel mode and FG90 is used for single channel mode.
OADJ_B_FGO_VINx is used to adjust ADC core B's offset voltage when sampling input x. OADJ_B_FGO_VINXx
applies to both single channel mode and dual channel mode. To adjust the offset voltage in dual channel mode
simply adjust the offset for the ADC core sampling the desired input. In single channel mode, both ADC core A's
offset and ADC core B's offset must be adjusted together. The difference in the two core's offsets in single
channel mode will result in a spur at fg/2 that is independent of the input. These registers can be used to
compensate the fg/2 spur in single channel mode. See the Calibration Modes and Trimming section for more
information.

7.3.3 ADC Core

The ADC12DJ5200RF consists of a total of six ADC cores. The cores are interleaved for higher sampling rates
and swapped on-the-fly for calibration as required by the operating mode. This section highlights the theory and
key features of the ADC cores.

7.3.3.1 ADC Theory of Operation

The differential voltages at the analog inputs are captured by the rising edge of CLK+ in dual-channel mode or
by the rising and falling edges of CLK+ in single-channel mode. After capturing the input signal, the ADC
converts the analog voltage to a digital value by comparing the voltage to the internal reference voltage. If the
voltage on INA - or INB - is higher than the voltage on INA+ or INB+, respectively, then the digital output is a
negative 2's complement value. If the voltage on INA+ or INB+ is higher than the voltage on INA - or INB -,
respectively, then the digital output is a positive 2's complement value. /7#£3{ 1 can calculate the differential
voltage at the input pins from the digital output.

Code
Vin =" VFs
2 (1)
where
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* Code is the signed decimal output code (for example, - 2048 to +2047)

* N is the ADC resolution

* and Vgg is the full-scale input voltage of the ADC as specified in the Recommended Operating Conditions
table, including any adjustment performed by programming FS_RANGE_A or FS_RANGE_B

7.3.3.2 ADC Core Calibration

ADC core calibration is required to optimize the analog performance of the ADC cores. Calibration must be
repeated when operating conditions change significantly, namely temperature, in order to maintain optimal
performance. The device has a built-in calibration routine that can be run as a foreground operation or a
background operation. Foreground operation requires ADC downtime, where the ADC is no longer sampling the
input signal, to complete the process. Background calibration can be used to overcome this limitation and allow
constant operation of the ADC. See the Calibration Modes and Trimming section for detailed information on each

mode.
7.3.3.3 Analog Reference Voltage

The reference voltage for the ADC12DJ5200RF is derived from an internal band-gap reference. A buffered
version of the reference voltage is available at the BG pin for user convenience. This output has an output-
current capability of £+100 pA. The BG output must be buffered if more current is required. No provision exists for
the use of an external reference voltage, but the full-scale input voltage can be adjusted through the full-scale-
range register settings.

7.3.3.4 ADC Overrange Detection

To make sure that system gain management has the quickest possible response time, a low-latency configurable
overrange function is included. The overrange function works by monitoring the converted samples at the ADC
to quickly detect if the ADC is near saturation or already in an overrange condition. The absolute value of the
ADC data are checked against two programmable thresholds, OVR_T0 and OVR_T1. These thresholds apply to
both channel A and channel B in dual-channel mode. % 7-2 lists how an ADC sample is converted to an
absolute value for a comparison of the thresholds.

# 7-2. Conversion of ADC Sample for Overrange Comparison

(Offeet Binary) (2s Complement) ABSOLUTE VALUE
1111 1111 (255) 0111 1111(+127) 111 1111 (127)
1000 0000 (128) 0000 0000 (0) 0000 0000(0)
0001 0000 (16) 1000 0001 0000 ( - 112) 111 0000 (112)
0000 0000 (0) 1000 0000 0000 ( - 128) 1M1 1111 (127)

If the absolute value equal or exceed the OVR_TO or OVR_T1 thresholds during the monitoring period, then the
overrange bit associated with the threshold is set to 1, otherwise the overrange bit is 0. In dual-channel mode,
the overrange status can be monitored on the ORAO and ORA1 pins for channel A and the ORB0O and ORB1
pins for channel B, where ORx0 corresponds to the OVR_TO threshold and ORx1 corresponds to the OVR_T1
threshold. In single-channel mode, the overrange status for the OVR_TO threshold is determined by monitoring
both the ORAO and ORBO outputs and the OVR_T1 threshold is determined by monitoring both ORA1 and
ORB1 outputs. In single-channel mode, the two outputs for each threshold must be OR'd together to determine
whether an overrange condition occurred. OVR_N can be used to set the output pulse duration from the last

overrange event. & 7-3 lists the overrange pulse lengths for the various OVR_N settings.
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% 7-3. Overrange Monitoring Period for the ORA0, ORA1, ORBO0, and ORB1 Outputs

OVERRANGE PULSE LENGTH SINCE LAST OVERRANGE
EVENT (DEVCLK Cycles)

8
16
32
64
128
256
512
1024

OVR_N

N oo~ wWIN -~ O

Typically, the OVR_TO0 threshold can be set near the full-scale value (228 for example). When the threshold is
triggered, a typical system can turn down the system gain to avoid clipping. The OVR_T1 threshold can be set
much lower. For example, the OVR_T1 threshold can be set to 64 (peak input voltage of —12 dBFS). If the input
signal is strong, the OVR_T1 threshold is tripped occasionally. If the input is quite weak, the threshold is never
tripped. The downstream logic device monitors the OVR_T1 bit. If OVR_T1 stays low for an extended period of
time, then the system gain can be increased until the threshold is occasionally tripped (meaning the peak level of
the signal is above —12 dBFS).

7.3.3.5 Code Error Rate (CER)

ADC cores can generate bit errors within a sample, often called code errors (CER) or referred to as sparkle
codes, resulting from metastability caused by non-ideal comparator limitations. The device uses a unique ADC
architecture that inherently allows significant code error rate improvements from traditional pipelined flash or
successive approximation register (SAR) ADCs. The code error rate of the device is multiple orders of
magnitude better than what can be achieved in alternative architectures at equivalent sampling rates providing
significant signal reliability improvements.

7.3.4 Temperature Monitoring Diode

A built-in thermal monitoring diode is made available on the TDIODE+ and TDIODE - pins. This diode facilitates
temperature monitoring and characterization of the device in higher ambient temperature environments.
Although the on-chip diode is not highly characterized, the diode can be used effectively by performing a
baseline measurement (offset) at a known ambient or board temperature and creating a linear equation with the
diode voltage slope provided in the Electrical Characteristics: DC Specifications table. Perform offset
measurement with the device unpowered or with the PD pin asserted to minimize device self-heating.
Recommended monitoring devices include the LM95233 device and similar remote-diode temperature
monitoring products from Texas Instruments.

7.3.5 Timestamp

The TMSTP+ and TMSTP - differential input can be used as a time-stamp input to mark a specific sample
based on the timing of an external trigger event relative to the sampled signal. TIMESTAMP_EN (see the LSB
control bit output register) must be set in order to use the timestamp feature and output the timestamp data.
When enabled, the LSB of the 8-bit output sample is used to output the timestamp status. The trigger must be
applied to the differential TMSTP+ and TMSTP - inputs. The trigger can be asynchronous to the ADC sampling
clock and is sampled at approximately the same time as the analog input.

7.3.6 Clocking

The clocking subsystem of the device has two input signals, device clock (CLK+, CLK -) and SYSREF
(SYSREF+, SYSREF - ). Within the clocking subsystem there is a noiseless aperture delay adjustment ({ap
adjust), a clock duty cycle corrector and a SYSREF capture block. | 7-2 describes the clocking subsystem.
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& 7-2. Clocking Subsystem

The device clock is used as the sampling clock for the ADC core as well as the clocking for the digital processing
and serializer outputs. Use a low-noise (low jitter) device clock to maintain high signal-to-noise ratio (SNR) within
the ADC. In dual-channel mode, the analog input signal for each input is sampled on the rising edge of the
device clock. In single-channel mode, both the rising and falling edges of the device clock are used to capture
the analog signal to reduce the maximum clock rate required by the ADC. A noiseless aperture delay adjustment
(tap adjust) allows the user to shift the sampling instance of the ADC in fine steps in order to synchronize
multiple ADC12DJ5200RFs or to fine-tune system latency. Duty cycle correction is implemented in the device to
ease the requirements on the external device clock while maintaining high performance. ¥ 7-4 summarizes the
device clock interface in dual-channel mode and single-channel mode.

% 7-4. Device Clock vs Mode of Operation

MODE OF OPERATION SAMPLING RATE VS fg g SAMPLING INSTANT
Dual-channel mode 1 x fok Rising edge
Single-channel mode 2 xfo1k Rising and falling edge

SYSREF is a system timing reference used for JESD204C subclass-1 implementations of deterministic latency.
SYSREF is used to achieve deterministic latency and for multi-device synchronization. SYSREF must be
captured by the correct device clock edge in order to achieve repeatable latency and synchronization. The
ADC12DJ5200RF includes SYSREF windowing and automatic SYSREF calibration to ease the requirements on
the external clocking circuits and to simplify the synchronization process. SYSREF can be implemented as a
single pulse or as a periodic clock. In periodic implementations, SYSREF must be equal to, or an integer division
of, the local multiframe clock frequency in 8B/10B encoding modes or the local extended multiblock clock
frequency in 64B/66B encoding modes. J5f£3{ 2 is used to calculate valid SYSREF frequencies in 8B/10B
encoding modes and Ji £\ 3 in 64B/66B encoding modes.

¢ ~ Rxfe
SYSREF —
10xFxKxn 2)
fsysrer = _Axlox
66x32xExn (3)
where
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* RandF are set by the JMODE setting (see JESD204C Operating Modes Table)

* fcLk is the device clock frequency (CLK+t)

* Kis the programmed multiframe length (see JESD204C Operating Modes Table for valid K settings)
* E is the number of multiblocks in an extended multiblock.

* nis any positive integer

7.3.6.1 Noiseless Aperture Delay Adjustment (t4p Adjust)

The device contains a delay adjustment on the device clock (sampling clock) input path, called t5p adjust, that
can be used to shift the sampling instance within the device in order to align sampling instances among multiple
devices or for external interleaving of multiple devices. Further, taop adjust can be used for automatic SYSREF
calibration to simplify synchronization; see the Automatic SYSREF Calibration section. Aperture delay
adjustment is implemented in a way that adds no additional noise to the clock path; however, a slight
degradation in aperture jitter (tpy) is possible at large values of TAD_COARSE because of internal clock path
attenuation. The degradation in aperture jitter can result in minor SNR degradations at high input frequencies
(see tpy in the Switching Characteristics table). This feature is programmed using TAD_INV, TAD_COARSE, and
TAD_FINE in the DEVCLK timing adjust ramp control register. Setting TAD_INV inverts the input clock resulting
in a delay equal to half the clock period. 3 7-5 summarizes the step sizes and ranges of the TAD_COARSE and
TAD_FINE variable analog delays. All three delay options are independent and can be used in conjunction. All
clocks within the device are shifted by the programmed tpp adjust amount, which results in a shift of the timing of
the JESD204C serialized outputs and affects the capture of SYSREF.

& 7-5. tap Adjust Adjustment Ranges

ADJUSTMENT PARAMETER ADJUSTMENT STEP DELAY SETTINGS MAXIMUM DELAY
TAD_INV 1/ (ferk * 2) 1 1/ (fek % 2)
See trap(step) in the Switching See trapmax) in the Switching
TAD_COARSE Characteristics table 256 Characteristics table
See trap(step) in the Switching See trapmax) in the Switching
TAD_FINE Characteristics table 256 Characteristics table

In order to maintain timing alignment between converters, stable and matched power-supply voltages and device
temperatures must be provided.

Aperture delay adjustment can be changed on-the-fly during normal operation but may result in brief upsets to
the JESD204C data link. Use TAD_RAMP to reduce the probability of the JESD204C link losing synchronization;
see the Aperture Delay Ramp Control section.

7.3.6.2 Aperture Delay Ramp Control (TAD_RAMP)

The ADC12DJ5200RF contains a function to gradually adjust the tzp adjust setting towards the newly written
TAD_COARSE value. This functionality allows the tap adjust setting to be adjusted with minimal internal clock
circuitry glitches. The TAD_RAMP_RATE parameter allows either a slower (one TAD_COARSE LSB per 384
tcLk cycles) or faster ramp (four TAD_COARSE LSBs per 384 tc k cycles) to be selected. The TAD_RAMP_EN
parameter enables the ramp feature and any subsequent writes to TAD_COARSE initiate a new cramp.

7.3.6.3 SYSREF Capture for Multi-Device Synchronization and Deterministic Latency

The clocking subsystem is largely responsible for achieving multi-device synchronization and deterministic

latency. The ADC12DJ5200RF uses the JESD204C subclass-1 method to achieve deterministic latency and

synchronization. Subclass 1 requires that the SYSREF signal be captured by a deterministic device clock (CLK%)

edge at each system power-on and at each device in the system. This requirement imposes setup and hold

constraints on SYSREF relative to CLK+, which can be difficult to meet at giga-sample clock rates over all

system operating conditions. The device includes a number of features to simplify this synchronization process

and to relax system timing constraints:

* The device uses dual-edge sampling (DES) in single-channel mode to reduce the CLK+ input frequency by
half and double the timing window for SYSREF (see % 7-4)

* A SYSREF position detector (relative to CLK*) and selectable SYSREF sampling position aid the user in
meeting setup and hold times over all conditions; see the SYSREF Position Detector section
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* Easy-to-use automatic SYSREF calibration uses the aperture timing adjust block (tap adjust) to shift the ADC
sampling instance based on the phase of SYSREF (rather than adjusting SYSREF based on the phase of the
ADC sampling instance); see the Automatic SYSREF Calibration section

7.3.6.3.1 SYSREF Position Detector and Sampling Position Selection (SYSREF Windowing)

The SYSREF windowing block is used to first detect the position of SYSREF relative to the CLK% rising edge
and then to select a desired SYSREF sampling instance, which is a delay version of CLK%+, to maximize setup
and hold timing margins. In many cases a single SYSREF sampling position (SYSREF_SEL) is sufficient to meet
timing for all systems (device-to-device variation) and conditions (temperature and voltage variations). However,
this feature can also be used by the system to expand the timing window by tracking the movement of SYSREF
as operating conditions change or to remove system-to-system variation at production test by finding a unique
optimal value at nominal conditions for each system.

This section describes proper usage of the SYSREF windowing block. First, apply the device clock and SYSREF
to the device. The location of SYSREF relative to the device clock cycle is determined and stored in the
SYSREF_POS bits of the SYSREF capture position register. ADC12DJ5200RF must see at least 3 rising edges
of SYSREF before the SYSREF_POS output is valid. Each bit of SYSREF_POS represents a potential SYSREF
sampling position. If a bit in SYSREF_POS is set to 1, then the corresponding SYSREF sampling position has a
potential setup or hold violation. Upon determining the valid SYSREF sampling positions (the positions of
SYSREF_POS that are set to 0) the desired sampling position can be chosen by setting SYSREF_SEL in the
clock control register 0 to the value corresponding to that SYSREF_POS position. In general, the middle
sampling position between two setup and hold instances is chosen. Ideally, SYSREF_POS and SYSREF_SEL
are performed at the nominal operating conditions of the system (temperature and supply voltage) to provide
maximum margin for operating condition variations. This process can be performed at final test and the optimal
SYSREF_SEL setting can be stored for use at every system power up. Further, SYSREF_POS can be used to
characterize the skew between CLK+ and SYSREFz% over operating conditions for a system by sweeping the
system temperature and supply voltages. For systems that have large variations in CLK+ to SYSREFz skew, this
characterization can be used to track the optimal SYSREF sampling position as system operating conditions
change. In general, a single value can be found that meets timing over all conditions for well-matched systems,
such as those where CLK+ and SYSREF* come from a single clocking device.

#E
SYSREF_SEL must be set to 0 when using automatic SYSREF calibration; see the Automatic
SYSREF Calibration section.

The step size between each SYSREF_POS sampling position can be adjusted using SYSREF_ZOOM. When
SYSREF_ZOOM is set to 0, the delay steps are coarser. When SYSREF_ZOOM is set to 1, the delay steps are
finer. See the Switching Characteristiccs table for delay step sizes when SYSREF_ZOOM is enabled and
disabled. In general, SYSREF_ZOOM = 1 is recommended to be used above fc x = 3GHz and SYSREF_ZOOM
= 0 below fg k = 3GHz. Bits 0 and 23 of SYSREF_POS are always be set to 1 because there is insufficient
information to determine if these settings are close to a timing violation, although the actual valid window can
extend beyond these sampling positions. The value programmed into SYSREF_SEL is the decimal number
representing the desired bit location in SYSREF_POS. ¥ 7-6 lists some example SYSREF_POS readings and
the optimal SYSREF_SEL settings. Although 24 sampling positions are provided by the SYSREF_POS status
register, SYSREF_SEL only allows selection of the first 16 sampling positions, corresponding to SYSREF_POS
bits 0 to 15. The additional SYSREF_POS status bits are intended only to provide additional knowledge of the
SYSREF valid window. In general, lower values of SYSREF_SEL are selected because of delay variation over
supply voltage, however in the fourth example a value of 15 provides additional margin and can be selected
instead.

& 7-6. Examples of SYSREF_POS Readings and SYSREF_SEL Selections
SYSREF_P0S[23:0]

OPTIMAL SYSREF_SEL

0x02C[7:0](")

0x02E[7:0] .01 SETTING
(Largest Delay) UZRI] (Smallest Delay)
b10000000 b0110000 0 b00011001 8or9
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% 7-6. Examples of SYSREF_POS Readings and SYSREF_SEL Selections (continued)

SYSREF_POS[23:0]
OPTIMAL SYSREF_SEL
0x02E[7:0] 0x02D[7:0]" 0x02C[7:0](") SETTING
(Largest Delay) . (Smallest Delay)

b10011000 b00000000 b00110001 12
b10000000 b01100000 b0 0000001 6or7
b10000000 b00000011 b00000001 4or15
b10001100 b01100011 b00011001 6

(1) Red coloration indicates the bits that are selected, as given in the last column of this table.
7.3.6.3.2 Automatic SYSREF Calibration

The ADC12DJ5200RF has an automatic SYSREF calibration feature to alleviate the often challenging setup and
hold times associated with capturing SYSREF for giga-sample data converters. Automatic SYSREF calibration
uses the tpyp adjust feature to shift the device clock to maximize the SYSREF setup and hold times or to align the
sampling instance based on the SYSREF rising edge.

The device must have a proper device clock applied and be programmed for normal operation before starting the
automatic SYSREF calibration. When ready to initiate automatic SYSREF calibration, a continuous SYSREF
signal must be applied. SYSREF must be a continuous (periodic) signal when using the automatic SYSREF
calibration. Start the calibration process by setting SRC_EN high in the 75 7.6.76 after configuring the automatic
SYSREF calibration using the SRC_CFG register. Upon setting SRC_EN high, the device searches for the
optimal tap adjust setting until the device clock falling edge is internally aligned to the SYSREF rising edge.
TAD_DONE in the 75 7.6.78 can be monitored tomake sure the SYSREF calibration has finished. By aligning the
device clock falling edge with the SYSREF rising edge, automatic SYSREF calibration maximizes the internal
SYSREF setup and hold times relative to the device clock and also sets the sampling instant based on the
SYSREF rising edge. After the automatic SYSREF calibration finishes, the rest of the startup procedure can be
performed to finish bringing up the system.

For multi-device synchronization, the SYSREF rising edge timing must be matched at all devices and therefore
trace lengths must be matched from a common SYSREF source to each device. Any skew between the
SYSREF rising edge at each device results in additional error in the sampling instance between devices,
however repeatable deterministic latency from system startup to startup through each device must still be
achieved. No other design requirements are needed in order to achieve multi-device synchronization as long as
a proper elastic buffer release point is chosen in the JESD204C receiver.

7-3 provides a timing diagram of the SYSREF calibration procedure. The optimized setup and hold times are
shown as tsyopT) and tyopT), respectively. Device clock and SYSREF are referred to as internal in this diagram
because the phase of the internal signals are aligned within the device and not to the external (applied) phase of
the device clock or SYSREF.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 69

Product Folder Links: ADC12DJ5200RF


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf
https://www.ti.com.cn/cn/lit/pdf/ZHCSHT7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSHT7E&partnum=ADC12DJ5200RF
https://www.ti.com.cn/product/cn/adc12dj5200rf?qgpn=adc12dj5200rf

13 TEXAS
ADC12DJ5200RF INSTRUMENTS
ZHCSHT7E - APRIL 2019 - REVISED FEBRUARY 2023 www.ti.com.cn

Sampled Input Signal WNM

|

‘ |

Internal Unadjusted I |

Device Clock | |
1

Internal Calibrated | | | I I

Device Clock !
|

| | | |
| | Lo —
| | | |
Internal SYSREF H S } } } } S tranisro) 7
} } | | 1 |
ﬁ | | | | |
—» l—ple—p
| | | | |
! teaLsro) ! thorT) tsuopm
Before calibration, device clock falling edge does }
SRC EN not align with SYSREF rising edge f 05
(SPI register bit) \ \ACalibration After calibration, device clock falling edge
! enabled aligns with SYSREF rising edge
TAD_DONE f
(SPI register bit) 0 Callibration
finished

K 7-3. SYSREF Calibration Timing Diagram

When finished, the tap adjust setting found by the automatic SYSREF calibration can be read from SRC_TAD in
the 15 7.6.78 . After calibration, the system continues to use the calibrated t5p adjust setting for operation until
the system is powered down. However, if desired, the user can then disable the SYSREF calibration and fine-
tune the tap adjust setting according to the systems needs. Alternatively, the use of the automatic SYSREF
calibration can be done at product test (or periodic recalibration) of the optimal tap adjust setting for each
system. This value can be stored and written to the TAD register (TAD_INV, TAD_COARSE, and TAD_FINE)
upon system startup.

Do not run the SYSREF calibration when the ADC calibration (foreground or background) is running. If
background calibration is the desired use case, disable the background calibration when the SYSREF calibration
is used, then reenable the background calibration after TAD_DONE goes high. SYSREF_SEL in the 77 7.6.8
must be set to 0 when using SYSREF calibration.

SYSREF calibration searches the TAD_COARSE delays using both noninverted (TAD_INV = 0) and inverted
clock polarity (TAD_INV = 1) to minimize the required TAD_COARSE setting in order to minimize loss on the
clock path to reduce aperture jitter (tay).

7.3.7 Programmable FIR Filter (PFIR)

The output of the ADCs can be sent through programmable finite-impulse-response (PFIR) digital filter for
equalization of the frequency response. The filter can be setup in a few modes of operation to allow independent
equalization of each channel in dual channel mode, equalization in single channel mode or as a time-varying
filter in dual channel mode (such as for 1/Q correction). The various PFIR operating modes are given in % 7-7.

% 7-7. PFIR Operating Modes

Center Tap Center Tap LSB Non-Center Tap Non-Center Tap LSB . _
AFALLLCD Resolution Weight Resolution Weight 7l 7 (i H
Dual Channel 18 bits 2-16 12 bits 2-10 -1 p-16 9 per channel
Equalization
Single Channel 18 bits 216 12 bits 210 211 216 9
Equalization
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3 7-7. PFIR Operating Modes (continued)

Center Tap Center Tap LSB Non-Center Tap Non-Center Tap LSB . _
ATELLECD Resolution Weight Resolution Weight 17 (e E O
Time Varying Filter 18 bits 216 12 bits 210 o116 |9 per coefficient set, 2
coefficient sets

Programming information for the various PFIR modes is given in 3 7-8. The coefficients are programmed into
the PFIR_Ax and PFIR_Bx registers.

% 7-8. Programmable FIR Filter Mode Programming

PFIR Mode PFIR_MODE PFIR_SHARE PFIR_MERGE
PFIR Disabled 0 X X
Dual Channel Equalization 2 0 0
Single Channel Equalization 2 1 1
Time Varying Filter 2 0 1

7.3.7.1 Dual Channel Equalization

When the ADC is operating in dual channel mode (based on the JMODE setting) then the PFIR filter can be set
in dual channel equalization mode. This mode allows independent frequency equalization of the two ADC
channels. The filter for each channel consists of 9 coefficients that can be independently set. The center tap for
each filter has a resolution of 18 bits and the LSB has a weight of 2-16. The non-center taps have a resolution of
12-bits with programmable LSB weight of 210, 2-11 2-12 2-13 2-14  2-15 or 2-16  Al| non-center taps have the
same LSB weight. The block diagram for dual channel equalization is shown in [¥| 7-4.

FIRA
ADCA e
PFIR Block JESD204C
Interface
FIRB
ADCB (9 taps)

Kl 7-4. Dual Channel Equalization PFIR Block Diagram

7.3.7.2 Single Channel Equalization

When the ADC is operating in single channel mode (based on the JMODE setting) then the PFIR filter can be set
in single channel equalization mode. This mode allows frequency equalization of the ADC.