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ADC09xJ1300 Quad, Dual, Single Channel, 1.3-GSPS, 9-bit Analog-to-Digital
Converter (ADC) with JESD204C Interface

1 Features

ADC Core:

— Resolution: 9 Bit

— Maximum sampling rate: 1.3 GSPS

— Non-interleaved architecture

— Internal dither reduces high-order harmonics
Performance specifications (—1 dBFS):

— SNR (100 MHz): 53.5 dBFS

— ENOB (100 MHz): 8.5 Bits

— SFDR (100 MHz): 64 dBc

— Noise floor (-20 dBFS): —143 dBFS
Full-scale input voltage: 800 mVpp.pirr
Full-power input bandwidth: 6 GHz

JESD204C Serial data interface:

— Support for 2 to 8 (Quad/Dual channel) or 1 to 4
(Single channel) total SerDes lanes
Maximum baud-rate: 17.16 Gbps

64B/66B and 8B/10B encoding modes
Subclass-1 support for deterministic latency
Compatible with JESD204B receivers
Optional internal sampling clock generation

— Internal PLL and VCO (7.2-8.2 GHz)
SYSREF Windowing eases synchronization
Four clock outputs simplify system clocking

— Reference clocks for FPGA or adjacent ADC
— Reference clock for SerDes transceivers
Timestamp input and output for pulsed systems
Power consumption (1 GSPS):

— Quad Channel: 450 mW / channel

— Dual channel: 625 mW / channel

— Single channel: 940 mW

Power supplies: 1.1V, 1.9V

2 Applications

» Light detection and ranging (LiDAR)

+ Handheld test equipment

» Multi-channel oscilloscopes and digitizers
*  Wireless communications test equipment
» Optical coherent tomography (OCT)

» Satellite communications (SATCOM)

3 Description

ADCO09xJ1300 is a family of quad, dual and single
channel, 9-bit, 1.3 GSPS analog-to-digital converters
(ADC). Low power consumption, high sampling rate
and 9-bit resolution makes the ADC09xJ1300 ideally
suited for suited for a variety of multi-channel
communications and test systems.

Full-power input bandwidth (-3 dB) of 6 GHz enables
direct RF sampling of of L-band and S-band.

Device Information

PART NUMBER PACKAGE() | BODY SIZE (NOM)
ADC09QJ1300
ADC09DJ1300 FCBGA (144) [10.0 mm x 10.0 mm
ADC09SJ1300

(1)  For all available packages, see the package option
addendum at the end of the data sheet.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Description (continued)

A number of clocking features are included to relax system hardware requirements, such as an internal phase-
locked loop (PLL) with integrated voltage-controlled oscillator (VCO) to generate the sampling clock. Four clock
outputs are provided to clock the logic and SerDes of the FPGA or ASIC. A timestamp input and output is
provided for pulsed systems.

JESD204C serialized interface decreases system size by reducing the amount of printed circuit board (PCB)
routing. Interface modes support from 2 to 8 lanes (dual and quad channel devices) or 1 to 4 lanes (for the
single channel device), with SerDes baud-rates up to 17.16 Gbps, to allow the optimal configuration for each
application.
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6 Pin Configuration and Functions

1 2 3 4 5 6 7 8 9 10 11 12
f <7 TN RN N ~T TN ~T TN N ~T TN ~T TN N N PN T TN )
4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
A \ AGND | INA+ || INA- || AGND | AGND |, INB+ j INB- | AGND | CALTRIG ;| VD11 | DGND |, DGND |
\ V2N / N\ / N\ / N\ / N\ / N\ VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN RN T T RN T T RN RN T TN T TN
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
B | AGND || AGND | AGND | AGND | AGND |, AGND i AGND i AGND | CALSTAT | VD11 | DGND | DGND |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\//
T TN T TN RN T TN T TN RN T TN T TN P RN T TN T TN
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
c | TMSTP+ || AGND |~ BG | SYNCSE || AGND | AGND | CLKCFGO | PLLREF.SE|, ~ORA | DGND |, D7+ |, D3+ |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\/ \\/ \\// \\/ \\/ \\// \\// \\/ \\//
T TN <7 TN T TN PN PN RN PN PN T TN T TN PN T TN
4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
D | TMSTP- | AGND | AGND | VA19 | VA19 | VA1l | CLKCFG1 ;| PLLEN ; ~ORB , VDIt | D7 | D3 |
\ V2N / N\ VRN VRN / N\ VRN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\ P \\/ \\/ \\// \\/ \\/ \\ P \\ P \\/ \\ P
<7 TN RN N ~T TN ~T TN SN ~T TN ~T TN N N ~T TN SN
4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
E \ AGND | \ AGND \ VA11 \ AGND | \ VA11 I\ VA19 \ AGND | \ SCS I\ ORC A VD11 \ D6+ I\ D2+ |
\ V2N / N\ VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN T T T T T T AN AN T TN P
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
F | CLK+ || SECLK | VA1l | AGND | VA1l | VAI9 | AGND | SCLK | ORD | DGND |, D6~ | D2- |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\/ \\/ \\// \\/ \\/ \\// \\// \\/ \\//
T TN <7 TN T TN PN PN RN PN PN RN RN PN RN
4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
G | CLK- | SEGND | VAIt | AGND | VA1l | VA9 | AGND  SDI ;| SDO ;| DGND | D5+ | Di+ |
\ V2N / N\ VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// AN // \\/ \\/ \\// \\/ \\/ \\// \\// \\/ AN //
T o VAN T T AN T T AN AN T AN
4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
H | AGND | AGND | VA1t | AGND | VATl | VA19 | AGND | VDIt VDIt ;i VDIt D5~ | Di- |
\ V2N / N\ VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN RN T T RN T T RN RN T TN T TN
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
J | SYSREF+ || AGND | PGND || VPLL19 | VPLL19 | VA1l || PLLREFO+ || VTRIG |, TRIGOUT+ j, VD11 |, D4+ |, DO+ |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\//
FAEEREN AN T FAEEREN FAEEREN T FAEEREN FAEEREN RN RN T TN P
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \
K | SYSREF- || AGND | TDIODE+ || TDIODE- | PGND | VREFO || PLLREFO- | VTRIG |, TRIGOUT- |, DGND |, D4~ | DO- |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\//
<7 TN <7 TN T TN PN PN T TN PN PN RN RN PN T TN
4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \
! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
L | AGND | AGND | AGND | AGND | AGND |, AGND | AGND | AGND | DGND ; VDIt | DGND | DGND |
\ V2N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN T TN T T T TN T T T TN T TN T TN T TN
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7/ \ 7 \ 7 \
/ / / / / / / / / / /
M \ AGND < IND+ \ IND- \ AGND \ AGND \ INC+ \ INC— \ AGND \ PD \ VD11 \ DGND \ DGND
\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /N /
~__7 ~__7 ~N__ 7 ~__7 ~__7 ~N__ 7 ~__7 ~__7 ~N__ 7 ~N__ 7 ~__7 ~N__ 7
A\ J
Not to scale
Figure 6-1. Quad Channel AAV Package, 144-Ball Flip Chip BGA (Top View)
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1 2 3 4 5 6 7 8 9 10 11 12

f <7 TN RN N ~T TN ~T TN N ~T TN ~T TN N N <7 TN SN )

4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

A \ AGND || INA+ | INA- | AGND | AGND | INB+ | INB- | AGND | CALTRIG |, VDIl | DGND |, DGND |

\ V2N / N\ / N\ / N\ / N\ / N\ VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN RN T T RN T T RN RN T TN T TN

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \

[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \

B | AGND || AGND | AGND | AGND | AGND |, AGND i AGND i AGND | CALSTAT | VD11 | DGND | DGND |

\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\//
FAEEREN AN T FAEEREN FAEEREN T FAEEREN FAEEREN RN RN T TN P

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \

[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \

c | TMSTP+ || AGND |~ BG | SYNCSE || AGND | AGND | CLKCFGO | PLLREF.SE|, ~ORA | DGND |, D7+ | D3+ |

\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\// \\// \\// \\// \\// \\// \\// \\/ \\// \\// \\// \\//

ST TN ST T TN ~T TN ~T TN PN PN PN T TN N <7 TN SN

4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

D | TMSTP- || AGND | AGND || VA9 || VAI9 | VANl | CLKCFG1 | PLLEN | ORB | VDIl | D7 | D3 |

\ V2N N VRN VRN / N\ VRN VRN / N\ / N\ / N\ / N\ /
\\// \\// \\ P \\// \\// \\// \\// \\// \\ P \\ P \\// \\ P

T o AN T T AN T T AN AN T AN

4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

E \ AGND | \ AGND \ VA11 \ AGND | \ VA11 I\ VA19 \ AGND | \ SCS I\ ORC A VD11 \ D6+ I\ D2+ |

\ V2N N VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN AN T T AN T T AN AN T TN RN

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \

[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \

F | CLK+ || SECLK | VA1l | AGND | VA1l | VAI9 | AGND | SCLK | ORD | DGND |, D6~ | D2- |

\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\/ \\/ \\// \\/ \\/ \\// \\// \\/ \\//

ST TN ST T TN <7 TN <7 TN PN PN PN RN SN ~T TN SN

4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

G | CLKk- || SEGND | VATl | AGND || VANl | VA9 | AGND | SDI |, SDO | DGND |, D5+ || D+ |
\ V2N N VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\ F’e \\/ \\/ \\// \\/ \\/ \\ P \\ P \\/ \\ P

T TN VAEEREN VAN T TN T TN AN T TN T TN AN AN T TN AN

4 N/ N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

H \ AGND || AGND | VATl | AGND || VATl | VA19 | AGND | VDIl | VDIl | VDIl | D5 | Di- |
\ V2N N VRN VRN / N\ VAN VRN / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN T T T T T T RN RN T TN P

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \

[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \

J | SYSREF+ || AGND | PGND || VPLL19 | VPLL19 | VA1l || PLLREFO+ | VTRIG |, TRIGOUT+ j, VD11 |, D4+ |, DO+ |
\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\//
FAEEREN AN T FAEEREN FAEEREN T FAEEREN FAEEREN RN RN T TN P

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7 \

[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \

K | SYSREF- || AGND | TDIODE+ || TDIODE- | PGND | VREFO || PLLREFO- | VTRIG |, TRIGOUT- |, DGND |, D4~ |, DO- |
\ / N\ /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\/ \\/ \\// \\/ \\/ \\// \\// \\/ \\//

T TN VAEEREN VAN T TN T TN VAN T TN T TN VAN VAN T TN VAN

4 \ 7 N/ N7 \ 7 N/ N7 \ 7 N/ N7 N7 N/ \

! \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \

L | AGND || AGND | AGND | AGND | AGND | AGND | AGND | AGND |, DGND |, VDIl | DGND |, DGND |
\ V2N / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN T TN T T T TN T T T TN T TN T TN T TN

/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7/ \ 7 \ 7/ \ 7 \ 7 \

/ [ / / / / / / / / / /

M \ AGND \ DNC \ DNC \ AGND \ AGND \ DNC \ DNC \ AGND \ PD \ VD11 \ DGND \ DGND
\ / N\ /N /N / N\ / N\ / N\ / N\ / N\ / N\ / N\ /N /
~__7 ~__7 ~N__ 7 ~__7 ~__7 ~N__ 7 ~__7 ~__7 ~N__ 7 ~N__ 7 ~__7 ~N__ 7

A\ J

Not to scale

Figure 6-2. Dual Channel AAV Package, 144-Ball Flip Chip BGA (Top View)
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1 2 3 4 5 6 7 8 9 10 1 12
f PN <7 TN PN ~T TN ~T TN PN ~T TN ~T TN PN PN <7 TN PN )
4 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
/ \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
A | AGND |\ INA+ { INA- | AGND |, AGND j DNC |, DNC | AGND || CALTRIG || VDi1 j DGND |, DGND |
\ / N\ / N\ VRN VRN / N\ VRN VRN / N\ / N\ VRN / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN RN T T RN T T RN RN T TN T TN
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
B | AGND || AGND | AGND | AGND | AGND | AGND | AGND | AGND |, CALSTAT |, VD11 | DGND |, DGND |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\// \\//
FAEEREN AN T FAEEREN FAEEREN T FAEEREN FAEEREN RN RN T TN P
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
[¢] \ TMSTP+ | AGND |, BG J\ SYNCSE | AGND |, AGND | CLKCFGO | PLLREF SE|; ORA | DGND | DNC | D3+ |
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\\/ \\// \\ P \\/ \\/ \\// \\/ \\/ \\ P \\ P \\/ \\ P
T TN <7 TN T TN PN PN RN PN PN RN RN PN RN
4 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
/ \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
H { AGND || AGND || VA1t | AGND | VA1 i VAI9 | AGND | VDIt VD11 | VD11 | DNC j DI- |
\ / N\ / N\ /N VRN / N\ /N VRN / N\ / N\ VRN / N\ /
\\/ \\// \\/ \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\/
FAEEREN AN T T T T T T RN RN T TN P
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
J | SYSREF+ |\ AGND |, PGND j, VPLL19 i VPLLI9 j, VAt1 || PLLREFO+ j, VTRIG | TRIGOUT+ VD11 | DNG |, DO+ |
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\// \\// \\/ \\/ \\/ \\/ \\/ \\/ \\//
FAEEREN AN T FAEEREN FAEEREN T FAEEREN FAEEREN RN RN T TN P
/ \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
[ \/ [ \/ \/ \/ \/ \/ \/ \/ \/ \/ \
K | SYSREF- || AGND |, TDIODE+ j TDIODE- ;| PGND | VREFO || PLLREFO- , VTRIG | TRIGOUT-  DGND | DNC |, DO-
\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ / N\ /
\\/ \\// \\// \\/ \\/ \\// \\/ \\/ \\// \\// \\/ \\//
<7 TN <7 TN T TN PN PN T TN PN PN RN RN PN T TN
4 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \ 7 \
/ \/ ! \/ \/ \/ \/ \/ \/ \/ \/ \/ \
L | AGND |, AGND | AGND | AGND | AGND | AGND | AGND | AGND | DGND |, VD11 | DGND | DGND |
\ / N\ / N\ VRN VRN / N\ VRN VRN / N\ / N\ VRN / N\ /
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A\ J
Not to scale
Figure 6-3. Single Channel AAV Package, 144-Ball Flip Chip BGA (Top View)
Table 6-1. Pin Functions
PIN
/10 DESCRIPTION
NO. NAME
A1, A4, A5, A8,
B1, B2, B3, B4,
B5, B6, B7, B8,
C2, C5, C6, D2,
D3, E1, B2, B4, Analog supply ground. Tie AGND, PGND, SE_GND and DGND to a common ground plane (GND) on the circuit
E7, F4, F7, G4, AGND — boardg PPy ground. : R g P
G7, H1, H2, H4, .
H7, J2, K2, L1,
L2, L3, L4, L5,
L6, L7, L8, M1,
M4, M5, M8
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Table 6-1. Pin Functions (continued)

PIN
110 DESCRIPTION
NO. NAME
c3 BG o Band-gap voltage output. This pin is capable of sourcing only small currents and driving limited capacitive loads,
as specified in the Recommended Operating Conditions table. This pin can be left disconnected if not used.
BO CALSTAT 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 selected in
A9 CALTRIG | CAL_TRIG_EN, otherwise software triggering is performed using CAL_SOFT_TRIG. Tie this pin to GND if not
used.
Device (sampling) clock negative input or differential PLL reference clock negative input. Tl strongly
G1 CLK- | recommends using AC-coupling for best performance. This pin can be left disconnected if SE_CLK is used
to apply the reference clock.
Device (sampling) clock positive input or differential PLL reference clock negative input. The clock signal is
strongly recommended to be AC-coupled to this input for best performance. This differential input has an
F1 CLK+ | internal 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. This pin can be left disconnected if SE_CLK is used to apply the reference
clock when the PLL is used.
c7 CLKCFGO | CLKCFGO and CLKCFG1 can be used enable additional clock outputs on ORC and ORD when the C-PLL is
used (PLL_EN is set high). Tie this pin to ground if not used.
D7 CLKCFG1 | CLKCFGO0 and CLKCFG1 can be used enable additional clock outputs on ORC and ORD when the C-PLL is
used (PLL_EN is set high). Tie this pin to ground if not used.
K12 DO- O High-speed serialized data output for lane 0, negative connection. This pin can be left disconnected if not used.
High-speed serialized data output for lane 0, positive connection. This differential output must be AC-coupled
J12 DO+ O and must always be terminated with a 100-Q differential termination at the receiver. This pin can be left
disconnected if not used.
H12 D1- O High-speed serialized data output for lane 1, negative connection. This pin can be left disconnected if not used.
High-speed serialized data output for lane 1, positive connection. This differential output must be AC-coupled
G12 D1+ (6] and must always be terminated with a 100-Q differential termination at the receiver. This pin can be left
disconnected if not used.
F12 D2- (0] High-speed serialized data output for lane 2, negative connection. This pin can be left disconnected if not used.
High-speed serialized data output for lane 2, positive connection. This differential output must be AC-coupled
E12 D2+ (0] and must always be terminated with a 100-Q differential termination at the receiver. This pin can be left
disconnected if not used.
D12 D3- o High-speed serialized data output for lane 3, negative connection. This pin can be left disconnected if not used.
High-speed serialized data output for lane 3, positive connection. This differential output must be AC-coupled
C12 D3+ o 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 lane 4, negative connection. Not used for single channel devices. This pin
K11 D4- (0] : .
can be left disconnected if not used.
High-speed serialized data output for lane 4, positive connection. Not used for single channel devices. This
J11 D4+ O differential 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 lane 5, negative connection. Not used for single channel devices. This pin
H11 D5- o : .
can be left disconnected if not used.
High-speed serialized data output for lane 5, positive connection. Not used for single channel devices. This
G11 D5+ (6] differential 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 lane 6, negative connection. Not used for single channel devices. This pin
F11 D6- o : .
can be left disconnected if not used.
High-speed serialized data output for lane 6, positive connection. Not used for single channel devices. This
E11 D6+ O differential 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 lane 7, negative connection. Not used for single channel devices. This pin
D11 D7- (e] : .
can be left disconnected if not used.
High-speed serialized data output for lane 7, positive connection. Not used for single channel devices. This
c11 D7+ o differential 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.
A11, A12, B11,
B12, C10, F10, . . _—
Digital supply ground. Tie AGND, PGND, SE_GND and DGND to a common ground plane (GND) on the circuit
G10, K10, L9, DGND — board
L11, L12, M11, ’
M12
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Table 6-1. Pin Functions (continued)

PIN
NO. NAME

/10 DESCRIPTION

Channel A analog input negative connection for quad, dual and single channel devices. See INA+ for
A3 INA- | detailed description. This input is terminated to VA11 through a 50-Q termination resistor. This pin can be
left disconnected if not used.

Channel A analog input positive connection for quad, dual and single channel devices. The differential full-scale
input voltage is determined by the FS_RANGE register (see the Full-Scale Voltage (VFS) Adjustment section).
This input is terminated to VA11 through a 50-Q termination resistor. The input common-mode voltage is

A2 INA+ | internally self-biased to VA11 (1.1 V nominally) and must follow the recommendations in the Recommended
Operating Conditions table. This input can be AC coupled to the source if DC signals are not required. If

DC signals are required then a DC-coupled fully differential driving amplifier must be used with its output
common-mode voltage set to the VA11 supply voltage. This pin can be left disconnected if not used.

Channel B analog input negative connection for quad and dual channel devices. Do not connect for single
A7 INB— | channel device. See INB+ for detailed description. This input is terminated to VA11 through a 50-Q termination
resistor. This pin can be left disconnected if not used.

Channel B analog input positive connection for quad and dual channel devices. Do not connect for single
channel device. The differential full-scale input voltage is determined by the FS_RANGE register (see the
Full-Scale Voltage (VFS) Adjustment section). This input is terminated to VA11 through a 50-Q termination
resistor. The input common-mode voltage is internally self-biased to VA11 (1.1 V nominally) and must follow

the recommendations in the Recommended Operating Conditions table. This input can be AC coupled to the
source if DC signals are not required. If DC signals are required then a DC-coupled fully differential driving
amplifier must be used with its output common-mode voltage set to the VA11 supply voltage. This pin can be left
disconnected if not used.

A6 INB+ |

Channel C analog input negative connection for quad channel device. Do not connect for single and dual
M7 INC—- | channel devices. See INC+ for detailed description. This input is terminated to VA11 through a 50-Q termination
resistor. This pin can be left disconnected if not used.

Channel C analog input positive connection for quad channel device. Do not connect for single and dual
channel devices. The differential full-scale input voltage is determined by the FS_RANGE register (see the
Full-Scale Voltage (VFS) Adjustment section). This input is terminated to VA11 through a 50-Q termination
resistor. The input common-mode voltage is internally self-biased to VA11 (1.1 V nominally) and must follow

the recommendations in the Recommended Operating Conditions table. This input can be AC coupled to the
source if DC signals are not required. If DC signals are required then a DC-coupled fully differential driving
amplifier must be used with its output common-mode voltage set to the VA11 supply voltage. This pin can be left
disconnected if not used.

M6 INC+ [

Channel D analog input negative connection for quad channel device. Do not connect for single and dual
M3 IND— | channel devices. See IND+ for detailed description. This input is terminated to VA11 through a 50-Q termination
resistor. This pin can be left disconnected if not used.

Channel D analog input positive connection for quad channel device. Do not connect for single and dual
channel devices. The differential full-scale input voltage is determined by the FS_RANGE register (see the
Full-Scale Voltage (VFS) Adjustment section). This input is terminated to VA11 through a 50-Q termination
resistor. The input common-mode voltage is internally self-biased to VA11 (1.1 V nominally) and must follow

the recommendations in the Recommended Operating Conditions table. This input can be AC coupled to the
source if DC signals are not required. If DC signals are required then a DC-coupled fully differential driving
amplifier must be used with its output common-mode voltage set to the VA11 supply voltage. This pin can be left
disconnected if not used.

M2 IND+ [

Fast over-range detection status output for channel A. When the analog input for channel A exceeds the
threshold programmed into OVR_T, 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.

C9 ORA O

Fast over-range detection status output for channel B. Only used for quad and dual channel devices. Do not
connect for single channel device. When the analog input for channel B exceeds the threshold programmed into
OVR_T, 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.

D9 ORB o

Fast over-range detection status output for channel C or additional clock output. The fast over-range detection
function is only available for quad channel device. When the analog input for channel C exceeds the threshold
programmed into OVR_T, 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 alternatively be used as an additional
clock output (DIVREF_C) when enabled by CLKCFG[1:0] or through the SPI register configuration and when
PLL_EN is high. When CLKCFGO0 and CLKCFG1 are both set low (or disabled through SPI) the ORC output
is used to output the over-range signal for ADC channel C.ORC can be programmed as a copy of PLLREFO
(CLKCFG[1:0] = 0x1) or as a divide-by-2 (CLKCFG[1:0] = 0x2) or divide-by-4 (CLKCFG[1:0] = 0x3) copy

of PLLREFO. The clock at ORC is available at device power up if PLL_EN is set high, PD is set low and
CLKCFG[1:0] are configured appropriately. This pin can be left disconnected if not used.

E9 ORC O
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Table 6-1. Pin Functions (continued)

PIN

NO.

NAME

1o

DESCRIPTION

F9

ORD

Fast over-range detection status output for channel D or additional clock output. The fast over-range detection
function is only available for quad channel device. When the analog input for channel D exceeds the threshold
programmed into OVR_T, 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 alternatively be used as an additional clock
output (DIVREF_D) when enabled by CLKCFG[1:0] or through the SPI register configuration and when PLL_EN
is high. When CLKCFGO0 and CLKCFG1 are both set low (or disabled through SPI) the ORD output is used to
output the over-range signal for ADC channel D.ORD can be programmed as a copy of PLLREFO when any or
both of CLKCFG[1:0] are set which will be available at startup if PLL_EN is set high and PD is held low. ORD
can be set as a divide-by-2 or divide-by-4 copy of PLLREFO when overridden through the SPI register. A clock
out of ORD is only available if a clock is also output from ORC. If only one clock is required then use ORC. This
pin can be left disconnected if not used.

M9

PD

CMOS input to power down the device for power savings or temperature diode calibration. Setting PD high
disables PLLREFO and the ORC and ORD clock outputs and therefore this pin should not be used if these
clocks are critical for system operation. Tie this pin to GND if not used.

J3, K5

PGND

PLL supply ground. Tie AGND, PGND, SE_GND and DGND to a common ground plane (GND) on the circuit
board.

D8

PLL_EN

CMOS input to enable the internal PLL for sampling clock generation if set high or to disable and bypass the
PLL if set low. Tie this pin to GND if PLL is not used.

C8

PLLREF_SE

CMOS input to select the single-ended PLL reference clock input (SE_CLK) if set high or the differential clock
input (CLK#) if set low. Only CLK+ can be used for the sampling clock if the PLL is disabled. Tie this pin to GND
if the PLL is not used or if CLKt is used as the reference clock input.

K7

PLLREFO-

Negative LVDS PLL reference clock output. The clock is repeated from the selected PLL reference clock input
(CLK% or SE_CLK). It is available at device power up to clock other devices when PLL_EN is set high and PD is
held low. This pin can be left disconnected if not used.

J7

PLLREFO+

Positive LVDS PLL reference clock output. The clock is repeated from the selected PLL reference clock input
(CLK% or SE_CLK). It is available at device power up to clock other devices when PLL_EN is set high and PD is
held low. This pin can be left disconnected if not used.

F8

SCLK

Serial interface clock. This pin functions as the serial-interface clock input that clocks the serial programming
data in and out. The Using the Serial Interface section describes the serial interface in more detail. Supports
1.1-V to 1.9-V CMOS levels.

E8

Serial interface chip select active low input. The Using the Serial Interface section describes the serial interface
in more detail. Supports 1.1-V to 1.9-V CMOS levels. This pin has a 82-kQ pull-up resistor to VD11.

G8

Serial interface data input. The Using the Serial Interface section describes the serial interface in more detail.
Supports 1.1-V to 1.9-V CMOS levels.

G9

Serial interface data output. The Using the Serial Interface section describes the serial interface in 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.

F2

SE_CLK

Single-ended PLL reference clock input. This input is selected when PLL_EN is held high and PLLREF_SE is
held high. When PLLREF_SE is set low, CLK% is used as the differential PLL reference input. This pin should be
tied to GND if not used.

G2

SE_GND

Ground reference for single-ended PLL reference clock input. Tie AGND, PGND, SE_GND and DGND to a
common ground plane (GND) on the circuit board.

ca

SYNCSE

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.
When toggled low in 8B/10B modes this input initiates code group synchronization (see the Code Group
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). Tie this pin to ground
if TMSTP+ or JSYNC_N is used as the JESD204C SYNC signal or for 64B/66B encoded JESD204C modes.

K1

SYSREF-

SYSREF negative input. Leave this pin disconnected if not used and power down the SYSREF# receiver using
SYSREF_RECV_EN.

J1

SYSREF+

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 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. Leave this pin disconnected if not used and power
down the SYSREF# receiver using SYSREF_RECV_EN.

K4

TDIODE-

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

K3

TDIODE+

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

D1

TMSTP-

Timestamp input negative connection. This pin can be left disconnected and the TMSTP receiver powered down
(TMSTP_RECV_EN = 0) if timestamp is not required.
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Table 6-1. Pin Functions (continued)

PIN
110 DESCRIPTION

NO. NAME
Timestamp input positive connection. This input is a timestamp input, used to mark a specific sample, when
TIME_STAMP_EN is set to 1. 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-) has an
internal untrimmed 100-Q differential termination and can be AC-coupled when TMSTP_LVPECL_EN is set to 0.

c1 TMSTP+ | 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. Can also be used as a differential
SYNC input for the JESD204C interface with 8b/10b encoding. This pin can be left disconnected and the
TMSTP receiver powered down (TMSTP_RECV_EN = 0) if timestamp is not required.
Negative LVDS output for trigger repeated from TMSTP= or clock output generated from the SerDes PLL. This

K9 TRIGOUT- O output can be enabled by setting TRIGOUT_EN to 1 and configured by TRIGOUT_MODE. Setting the PD pin
high disables this output. This pin can be left disconnected if not used.
Positive LVDS output for trigger repeated from TMSTP+ or clock output generated from the SerDes PLL. This

J9 TRIGOUT+ (6] output can be enabled by setting TRIGOUT_EN to 1 and configured by TRIGOUT_MODE. Setting the PD pin
high disables this output. This pin can be left disconnected if not used.

D6, E3, E5, F3,

F5, G3, G5, H3, VA11 — 1.1-V analog supply

H5, J6

D4, D5, E6, F6,

G6, H6 VA19 — 1.9-V analog supply

A10, B10, D10,

E10, H8, H9, .

H10, 410, L10, VD11 — 1.1-V digital supply

M10

J4, J5 VPLL19 — 1.9-V supply for internal PLL and VCO

K6 VREFO — 1.9-V supply for PLLREFOx output driver and PLL charge pump

J8, K8 VTRIG — 1.1-V to 1.9-V supply for TRIGOUT= output driver
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7 Specifications
7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
VA19() -0.3 2.35
VPLL19() -0.3 2.35
VREFO®@) -0.3 2.35
Supply voltage range VTRIG®) 03 235 \%
VA11@) -0.3 1.3201
VD116) -0.3 1.3201
Voltage difference between any 1.9 V supply (VA19, VPLL19 _05 05
or VREFO)
Voltage between AGND, DGND, PGND and SE_GND -0.1 0.1 \Y
D[7:0]+, D[7:0]-, TMSTP+, TMSTP-(®) -0.5 VD11 +0.5(7)
CLK+, CLK—, SYSREF+, SYSREF—(2) -0.5 VA11+0.56)
SE_CLK®) -0.5 VA19 +0.50)
PLLREFO+, PLLREFO-(2) -0.5 VREOF'%)(E;
Pin voltage range TRIGOUT+,TRIGOUT-®) -0.5 VTEIS%J) Vv
BG, TDIODE+, TDIODE—2) -0.5 VA19 +0.5@)
INA+, INA—, INB+, INB—, INC+, INC—, IND+, IND-2) \_/A11(1) YA11(1)
CALSTAT, CALTRIG, CLKCFGO, CLKCFG1, PLL_EN,
PLLREF_SE, ORA, ORB, ORC, ORD, PD, SCLK, SCS, SDI, -0.5 VA19+0.5®)
SDO, SYNCSE @
Peak input current (any input except INA+, INA—, INB+, INB—, INC+, INC—, IND+, IND-) -25 25 mA
Peak input current (INA+, INA—, INB+, INB—, INC+, INC—, IND+, IND-) -50 50 mA
IPNeBa"_" N C"]rp‘f,t\lpco_wﬁ\r‘gﬁastl)’\‘ INB*. I Single-ended with Zs s¢ = 50 O 16.4 dBm
Peak total input current (sum of absolute value of all currents forced in or out, not including power-supply 100 mA
current)
Operating junction temperature, T; —40 150 °C
Storage temperature, Tgg -65 150 °C

(1)

)
@)
(4)
(®)
(6)
@)
(8)
9)
(10)
(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.

Measured to AGND.

Measured to PGND.

Measured to SE_GND.

Measured to DGND.

Maximum voltage not to exceed VA11 absolute maximum rating.

Maximum voltage not to exceed VD11 absolute maximum rating.

Maximum voltage not to exceed VA19 absolute maximum rating.

Maximum voltage not to exceed VREFO absolute maximum rating.

Maximum voltage not to exceed VTRIG absolute maximum rating.

The 1.1-V supplies (VA11, VD11) must not be more than 0.5 V above any of the 1.9-V supplies (VA19, VPLL19, VREFO) or VTRIG
(1.1 V or 1.9 V) during power up, normal operation or power down. See Power Sequencing section.
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7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +500
V(Esp) Electrostatic discharge - \Y
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) +250
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 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
VPLL19, PLL supply® 1.8 1.9 2.0
VREFO, PLLREFO+ and PLL charge pump 18 19 20
Vop Supply voltage range supply®®) \Y
VTRIG, TRIGOUT# supply® 1.05 1.10r1.9 2.0
VA11, analog 1.1-V supply@ 1.05 1.1 1.15
VD11, digital 1.1-V supply®) 1.05 1.1 1.15
mgizzl)NA—, INB+, INB—, INC+, INC—, IND+, 1.05 11 115
Vew Input common-mode voltage CLK+, CLK—, SYSREF+, SYSREF—®? () 03 0.55 v
TMSTP+, TMSTP-4) (6) 0.3 0.55
'(I':l\l_/llgl' |t30+(igl'(rR)I sS_I\_(F§_REF+ to SYSREF-, 04 10 20
VipIFF) Input voltage, peak-to-peak differential INA®. INA—, INB+. INB—. INC+. INC—. IND+, Vpp.DIFF
IND— 1.0
Vin High-level input voltage SE_CLK 0.9 1.8 \%
Vi Low-level input voltage SE_CLK 0 0.3 \%
Ic 0 Temperature diode input current TDIODE+ to TDIODE- 100 A
CL BG maximum load capacitance 50 pF
lo BG maximum output current Current at -2% drop from nominal voltage 140 uA
Ta Operating free-air temperature —40 85 °C
T Operating junction temperature 125(1) °C

(1)  Prolonged use above a junction temperature of 105°C may increase the device failure-in-time (FIT) rate.
(2) Measured to AGND.
(3) Measured to PGND.
(4) Measured to DGND.
(5) TI 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 SYSREF=* unless DC-coupling is required, in which
case, the LVPECL input mode must be used (SYSREF_LVPECL_EN = 1).
(6) 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.
(7) The ADC output code saturates when V p for INAt or INB+ exceeds the programmed full-scale voltage(Vgs) set by FS_RANGE.
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7.4 Thermal Information

ADC09xJ1300
THERMAL METRIC(") AAV (FCBGA) UNIT
144 PINS
Resa Junction-to-ambient thermal resistance 20.9 °C/W
RaJcitop) Junction-to-case (top) thermal resistance 1.0 °C/W
Ress Junction-to-board thermal resistance 6.54 °C/IW
Wyt Junction-to-top characterization parameter 0.21 °C/W
Wi Junction-to-board characterization parameter 6.52 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance (n/a) 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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7.5 Electrical Characteristics: DC Specifications

typical values at Tp = 25°C, VA19=19V, VPLL19=19V,VREFO =19V, VTRIG=1.1V,VA11 =11V, VD11 =11

V, default full-scale voltage (Vgs = 0.8 Vpp), fiy = 97 MHz, Ay = —1 dBFS, fc k = 1.3 GHz, filtered 1-Vpp sine-wave clock
applied to CLK4+, PLL disabled, JMODE = 0, High Performance Mode and foreground 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 9 Bits
Maximum positive excursion from ideal step size 0.16
DNL Differential nonlinearity LSB
Maximum negative excursion from ideal step size -0.15
Maximum positive excursion from ideal transfer 0.33
function ’
INL Integral nonlinearity LSB
Maximum negative excursion from ideal transfer ~0.3
function ’
ANALOG INPUTS (INA+, INA—, INB+, INB—, INC+, INC—, IND+, IND-)
CAL_0OS=0 +0.4 mV
Vorr Offset error
CAL_OS =1 +0.4 mV
v Input offset voltage adjustment Available offset correction range (see OFSx or +33 my
OFF_ADJ range OFSxCh registers) -
Foreground calibration at nominal temperature only, 12
CAL_OS =1 )
VOFF DRIFT Offset drift uv/°C
- Foreground calibration at each temperature, 0.25
CAL_OS =1 ’
Default full-scale voltage (FS_RANGE = 0xA000), 750 800 850
measured at DC
Analog differential input full-scale Maximum full-scale voltage (FS_RANGE =
Vs range OXFFFF), measured at DC 980 1040 mVee
Minimum full-scale voltage (FS_RANGE = 0x2000), 480 500
measured at DC
Default FS_RANGE setting, foreground calibration
at nominal temperature only, inputs driven by a 50-Q —-0.0015
v Analog differential input full-scale | source, includes effect of Ry drift %G
.. 0,
FS-DRIFT range drift Default FS_RANGE setting, foreground calibration
at each temperature, inputs driven by a 50-Q -.000018
source, includes effect of Ry drift
v Analog differential input full-scale Matching between any two channels (e.g. INA+ and 1%
FS_MATCH range matching INB+), default full-scale voltage, measured at DC °
. o ; Center of differential resistance is terminated to
Rin Differential input resistance Ve, measured at T = 25°C 92 100 108 Q
RiN_TEMPCO Input termination linear temperature coefficient 38 mQ/°C
Cin Single-ended input capacitance Measured at DC 0.6 pF
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 o
AVge Temperature diode voltage slope measurement must be done with the device -1.6 mV/°C
unpowered or with the PD pin asserted to minimize
device self-heating.
BAND-GAP VOLTAGE OUTPUT (BG)
Internal band-gap reference and
Vee Ve reference output voltage L=< 100 pA 1 v
VBG_DRIFT Vpgg output temperature drift I. <100 pA -117 uv/ieC
DIFFERENTIAL CLOCK AND TIMESTAMP INPUTS (CLK+, CLK-, SYSREF+, SYSREF-, TMSTP+, TMSTP-)
Differential termination with DEVCLK_LVPECL_EN
=0, SYSREF_LVPECL_EN =0, and 100
TMSTP_LVPECL_EN =0
ZT 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
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7.5 Electrical Characteristics: DC Specifications (continued)

typical values at T = 25°C, VA19 =19V, VPLL19 =19V, VREFO =19V, VTRIG = 1.1V, VA11 =1.1 V, VD11 = 1.1

V, default full-scale voltage (Vgs = 0.8 Vpp), fiy = 97 MHz, Ay = —1 dBFS, fc k = 1.3 GHz, filtered 1-Vpp sine-wave clock
applied to CLK+, PLL disabled, JMODE = 0, High Performance Mode and foreground 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
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+
Inbut common-mode voltage. self- when AC-coupled (SYSREF_LVPECL_EN must 03
Vem bigsed 9, be set to 0) and with receiver enabled ’ \Y
(SYSREF_RECV_EN = 1)
Self-biasing common-mode voltage for SYSREF+
when AC-coupled (SYSREF_LVPECL_EN must VA1
be set to 0) and with receiver disabled
(SYSREF_RECV_EN =0)
CL_piFF Differential input capacitance Between positive and negative differential input pins 0.1 pF
CL se Single-ended input capacitance Each input to ground 0.5 pF
CLOCK AND TRIGGER OUTPUTS (PLLREFO+, PLLREFO-, TRIGOUT+, TRIGOUT-)
Differential output voltage, peak-to-
Vpire peak, DC measurement 100-Q load 400 720 900 | mVpp_prr
VCM(PLLREFO) PLLREFO% output common-mode voltage 1.31M \Y
v TRIGOUT% output common-mode VTRIG = 1.9 1.31@ v
CM(TRIGOUT) voltage, tracks with VTRIG VTRIG = 11 052
Zpirr Differential output impedance Measured at DC 300 Q
SERDES OUTPUTS (D[7:0]+, D[7:0]-)
Voo Differential output voltage, peak-to- 100-0 load 600 MVep.oiFr
peak
Vewm Output common-mode voltage AC coupled 0.54 \%
ZpiFe Differential output impedance 100 Q

CMOS INTERFACE (SCLK, SDI, SDO, SCS, PD, CALSTAT, CALTRIG, CLKCFG0, CLKCFG1, PLL_EN, PLLREF_SE, ORA, ORB, ORC, ORD, SYNCSE)

\im High-level input voltage 0.7 \%
Vi Low-level input voltage 0.45 \Y
iy High-level input current 40 MA
I Low-level input current -40 HA
C Input capacitance 2 pF
Vou High-level output voltage ILoap = —400 pA 1.65 \%
VoL Low-level output voltage ILoap = 400 pA 150 mV

(1) Tl recommends AC-coupling PLLREFO% to the load device when PLLREFOz is enabled.
(2) Tl recommends AC-couping TRIGOUT# to the load device when TRIGOUTz is enabled and used as a clock output (from S-PLL).
TRIGOUT= can be DC-coupled to the load device when TRIGOUT# is used as a trigger output (from TMSTP#).
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7.6 Electrical Characteristics: Power Consumption

typical values at Tp = 25°C, VA19=19V, VPLL19=19V,VREFO =19V, VTRIG=1.1V,VA11 =11V, VD11 =11

V, default full-scale voltage (Vgs = 0.8 Vpp), fiy = 97 MHz, Ay = —1 dBFS, fc k = 1.3 GHz, filtered 1-Vpp sine-wave clock
applied to CLK#+, PLL disabled, JMODE = 0, High Performance Mode and foreground 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
lvatg 1.9-V analog supply current 667 mA
lvpLL19 PLL analog supply current mA
lvREFO PLLREFO= analog supply current Power mode 1a: Quad channel, JMODE 0 mA
TRIG TRIGOUT# analog supply current 2a(l?t;rl')ai1tt’ic?nl,agﬁi_gi”=03 ?;Zoflg%;s';% 0 mA
lvat1 1.1-V analog supply current High Performance Mode 576 mA
lvp11 1.1-V digital supply current 600 mA
Ppis Power dissipation 2.56 w
IVRT 1.9-V analog supply current 385 mA
IlvpLL19 PLL analog supply current mA
IVREFO PLLREFO% analog supply current Power mode 1b: Duad channel, JMODE 0 mA
vTRIG TRIGOUT# analog supply current (c)a(l?t;lr)aitt’i:nl,agfi_g?\lllog ?gioiﬁ.ggc);;%’ 0 mA
lva11 1.1-V analog supply current High Performance Mode 452 mA
lvp11 1.1-V digital supply current 379 mA
Ppis Power dissipation 1.64 w
IVRT 1.9-V analog supply current 257 mA
lvpLL19 PLL analog supply current 0 mA
lvrReFO PLLREFO= analog supply current Power mode 1c: Single channel, JMODE 0 mA
I TRIG TRIGOUT% analog supply current ga(l?t;tr)eiztt‘ic?nl,aSEE;g;B\lllog ?gio’?igg();sF%' 0 mA
lvat1 1.1-V analog supply current High Performance Mode 419 mA
lvp11 1.1-V digital supply current 236 mA
Ppis Power dissipation 1.2 w
IVRTS 1.9-V analog supply current 565 mA
lvpLL19 PLL analog supply current 0 mA
lvREFO PLLREFO% analog sup