National INFORMATION
Semiconductor ADC12D1600/1000RF July 1, 2011
12-Bit, 3.2/2.0 GSPS Ultra High-Speed ADC
1.0 General Description 3.0 Applications
The 12-bit 1.6/1.0 GSPS ADC12D1600/1000RF is an RF- m 3G/4G Wireless Basestation
sampling GSPS ADC that can directly sample input frequen- __ Receive Path
cies up to and above 2.7 GHz. The ADC12D1600/1000RF __ DPD Path
augments the very large Nyquist zone of National's GSPS . .
ADCs with excellent noise and linearity performance at RF " Wldeband.Mlcrowave Back.haul )
frequencies, extending its usable range beyond the 5t ® RF Sampling Software Defined Radio
Nyquist zone m  Military Communications
The ADC12D1600/1000RF provides a flexible LVDS inter- m SIGINT
face which has multiple SPI programmable options to facili- s RADAR/LIDAR
tate board design and FPGA/ASIC data capture. The LVDS . "
outputs are compatible with IEEE 1596.3-1996 and supports ® Wideband Communications
programmable common mode voltage. The product is pack- ™ Consumer RF
aged in a lead-free 292-ball thermally enhanced BGA pack- ~ ® Test and Measurement
age over the rated industrial temperature range of -40°C to L .
+85°C. 4.0 Key Specifications
Resoluti 12 Bit
2.0 Features | mesolution "
] ) ] Interleaved 3.2/2.0 GSPS ADC
m Excellent noise and linearity up to and above fyy =2.7GHz o \\ip (Fin = 2.7GHz @ -13dBFS) -63/-60 dBc (typ)
m Configurable to either 3.2/1.6 GSPS interleaved or - IMDz (Fin = 2.7GHz @ -16dBFS) -70/-69 dBc (typ)
1600/1000 MSPS dual ADC. ) ) . m Noise Floor -154.6/-154.0 dBm/Hz (typ)
m New DESCLKIQ Mode for high bandwidth, high sampling Noise Power Ratio TBD/TBD dB (typ)
ra.te apps . . m Power 399/351W(typ)
m Pin-compatible with ADC1xD1x00, ADC12Dx00RF .
S - Dual 1600/1000 MSPS ADC, Fin = 498 MHz
m  AutoSync feature for multi-chip synchronization .
) ; . . = ENOB 9.3/9.4 Bits (typ)
m Internally terminated, buffered, differential analog inputs = SNR 58.4/58.8 dB (typ)
m Interleaved timing automatic and manual skew adjust = SFDR 68.8/71.9 dBc (typ)
m Test patterns at output for system debug m Power per Channel 1.99/1.75W (typ)
m Time Stamp feature to capture external trigger
m Programmable gain, offset, and t,p adjust feature
m 1:1 non-demuxed or 1:2 demuxed LVDS outputs
5.0 Block Diagram
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Simplified Block Diagram
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7.0 Connection Diagram
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
A GND V_A SDO TPM NDM V_A GND V_E GND_E | DIdo+ V_DR DId3+ [(GND_DR| DId6+ V_DR DId9+ |GND_DR| Did11+ | Did11- |GND_DR| A
B Vbg GND ECEb SDI CalRun V_A GND GND_E V_E DIdo- Did2+ DId3- Did5+ DId6- Did8+ DId9- | DId10+ DIO+ DI+ DI1- B
C Rtrim+ | Vcmo Rext+ SCSb SCLK V_A NC V_E GND_E | Did1+ Did2- Did4+ Did5- DId7+ Dids- Did10- DI0- V_DR Di2+ DI2- C
D DNC Rtrim- Rext- GND GND CAL DNC V_A V_A Did1- V_DR Did4- |GND_DR| DId7- V_DR |GND_DR| V_DR DI3+ Dl4+ DI4- D
E V_A Tdiode+ | DNC GND IGND_DR| DI3- DIS+ DI5- E
F V_A |GND_TC| Tdiode- | DNC IGND_DR| DI6+ DI6- |GND_DR| F
G | v.Tc |GND_TC| v_TC | V_TC DI7+ DI7- DIg+ DI8- G
H Vinl+ V_TC [GND_TC| V_A GND GND GND GND GND GND DI9+ DI9- D110+ DI10- H
J Vinl- [GND_TC| V_TC Vbiasl GND GND GND GND GND GND V_DR DI11+ DI11- V_DR J
K GND Vbiasl| V_TC [GND_TC GND GND GND GND GND GND ORI+ ORI- DCLKI+ | DCLKI- K
L GND VbiasQ | V_.TC |GND_TC GND GND GND GND GND GND ORQ+ ORQ- |DCLKQ+(DCLKQ-| L
M VinQ- |GND_TC| V_TC | VbiasQ GND GND GND GND GND GND GND_DR| DQ11+ | DQ11- |GND_DR| M
N VinQ+ V_TC |GND_TC| V_A GND GND GND GND GND GND DQ9+ DQ9- DQ10+ | DQ10- N
P V_TC [GND_TC| V_TC V_TC DQ7+ DQ7- DQs8+ DQs- P
R V_A |GND_TC| V_TC Vv_TC V_DR DQ6+ DQs6- V_DR R
T V_A |GND_TC|GND_TC| GND V_DR DQ3- DQ5+ DQ5- T
U |GND_TC| CLK+ PDI GND GND |RCOut1-| DNC V_A V_A DQd1- | V_.DR DQd4- (GND_DR| DQd7- | V_DR V_DR |GND_DR| DQ3+ DQ4+ DQ4- U
\"A CLK- _I:Csl_'r’i PDQ CalDly DES |RCOut2+|RCOut2-| V_E GND_E | DQd1+ | DQd2- | DQd4+ | DQd5- | DQd7+ | DQd8- | DQd10- | DQO- |GND_DR| DQ2+ DQ2- \"
w _E:QCSI}K GND DNC DDRPh | RCLK- V_A GND GND_E V_E DQdO- | DQd2+ | DQd3- | DQd5+ | DQd6- | DQd8+ | DQd9- |DQd10+| DQO+ DQ1+ DQ1- w
Y GND V_A FSR RCLK+ |RCOut1+| V_A GND V_E GND_E | DQd0+ | V_.DR | DQd3+ |GND_DR| DQdé+ | V_.DR | DQd9+ |GND_DR|DQd11+ | DQd11- |GND_DR| Y
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FIGURE 1. ADC12D1600/1000RF Connection Diagram
The center ground pins are for thermal dissipation and must be soldered to a ground plane to ensure rated performance.
8.0 Ordering Information
Industrial Temperature Range (-40°C < T, < +85°C) NS Package
ADC12D1600/1000RFIUT/NOPB Lead-free 292-Ball BGA Thermally Enhanced Package
ADC12D1600RFRB Reference Board
If Military/Aerospace specified devices are required, please contract the National Semiconductor Sales Office/Distributors
for availability and specifications. IBIS models are available at: http://www.national.com/analog/adc/ibis_models.
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ADC12D1600RF/ADC12D1000RF 12-Bit, 3.2/2.0 GSPS Ultra High-Speed ADC

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/Ivds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators | www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise | Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) [ www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors | SolarMagic™ www.national.com/solarmagic
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THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL’'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.

EXCEPT AS PROVIDED IN NATIONAL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.
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