5NTth

14-bit 1-channel 100/125 MSPS ADC

SPECIFICATION
FEATURES

1.

3.

TSMC MS CMOS 90 nm

Resolution 14-bit pipelined ADC

Sampling rate 100/125 MSPS

Different power supplies for digital (1 V and 1.8 V) and analog (1.8V) parts
Low standby current<10uA

Low power dissipation 506 mW

Spurious-free dynamic range 73dB

Supported foundries: TSMC, UMC, Global Foundries, SMIC

APPLICATION

Optical networking

Test equipment

Portable ultrasound and digital beam-forming systems
Telecommunication systems

High quality imaging video systems

OVERVIEW

The high-speed 14-bit ADC employs a high-performance differential pipeline architecture.

The ADC consists of a core ADC, LVDS clock receiver, reference voltages and currents circuit.
The ADC requires 1.62 +1.98V analog supply and 0.9+ 1.1V, 1.62 +~ 1.98V digital supply
voltages.

This ADC supports standby mode which allows state with minimum power consumption. There
is also the ability to configure the operating modes of the ADC with digital registers: register
ref<3:0> controls the differential reference voltages, register ish<3:0> adjusts current of the
sample and hold, register iadc<3:0> adjusts current of the core ADC.

The device is manufactured on TSMC MS CMOS 90nm technology.
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4. STRUCTURE
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Figure 1: 14-bit 1-channel 100/125 MSPS ADC structure
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5. PIN DESCRIPTION

Name Direction Description
en I Enable/disable ADC
en_corr I Enable/disable digital correction
en_md<5:0> I Test input
ref<3:0> I Differential reference voltage control
ish<3:0> I Sample-and-hold circuit Bias control
ladc<3:0> | ADC bias control
rng I Pseudo-random Input signal
rng_sym I Test input
adj_nc_sh<2:0> I
adj_pc_sh<2:0> I
adj_cap_sh I Test inputs
adj_nc_md<2:0> I
adj_pc_md<2:0> I
E:E:E : Differential clock input
:EE : Differential analog input
EIE :;8 Differential reference voltages
pc<12:0> O . .
1C<12:05 o Differential output data
g:t::ggf\ 8 Differential clock output
rng2 O . - .
moZe o Pseudo-random output signals for digital correction
zfs<5:0> @) Output data for digital correction
vddi8 1/0 Analog blocks supply voltage 1.8V
vdd18l 1/0 Digital blocks supply voltage 1.8V
vdd 1/0 Digital blocks supply voltage 1V
gnda 1/0 Analog blocks ground
gndd 1/0 Digital blocks ground
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6. LAYOUT DESCRIPTION

Analog-to-digital converter layout dimensions are given in the table 1.
Table 1: Block dimensions of the 14-bit ADC

Dimension Value Unit
Height 2340 um
Width 530 um

Figure .14-b|t ADC layout view

1. Currents and voltages reference
2. ADC core
3. LVDS clock receiver
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/. OPERATING CHARACTERISTICS
7.1 TECHNICAL CHARACTERISTICS

Technology TSMC MS CMOS90nm
Status silicon proven
Area 1.24mm?

7.2 ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for Vygg=1.62 +1.98V, V4=0.9+ 1.1V, T =-40 + +125°C. Typical
values are at Vg5 = 1.8V, Vy4q = 1.0V, T = +27°C, unless otherwise noted.

Parameter Symbol Conditions - Value Unit
min typ. max
Analog blocks supply Vs, i 162 18 198 v
voltage
Analog blocks supply Vi i 162 18 198 v
voltage
Digital blocks supply Vi i 0.9 1 11 v
voltage
lcnvadis Vais - 263 - mA
Current consumption lenvddts Vaisi - 17.7 - mA
lenvad Vad - 25 - uA
Standby current It - - 10 - HA
Resolution N - - 14 - bit
Sample rate Fs - - 100/125 - MSPS
Bandwidth B - - 355 - MHz
Operating temperature T i 40 7 195 °C
range
Reference voltages for the VReF+ - 1.31 1.42 1.51 Vv
input signal VRer. - 0.31 0.4 0.47
Differential peak-to-peak
input voltage range Anaps i i 2 i v
Input common mode i 0.5V 418 0.5V a8
voltage U -100mV |9-2Veess| L 100my v
High level input voltage V4 L 0.7 - - V
- Digital
Low level input voltage VL Igital inputs - - 0.3 Vv
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7.3 DYNAMIC CHARACTERISTICS

Parameter Symbol Conditions - Value Unit
min | typ. | max
Fs = 100MSPS
Total Harmonic Fin = 1.5625MHz 71
Distortion THD Fin = 2.3437MHz — -585 | -73 dB
Fin =51.5625MHz -61
Fin = 1.5625MHz 62
Signal-to-Noise Ratio SNR Fin =2.3437TMHz - 60.5 64 dB
Fin =51.5625MHz 58.1
. . Fin = 1.5625MHz 73.3
g‘;‘;;‘g”s Free Dynamic|  gepp |y = 2.34375MHz ~ | 589 | 76 dB
Fin =51.5625MHz 62.8
. . Fin = 1.5625MHz 61.5
Signal-to-oise And SINAD  |Fy = 2.34375MHz ~ | 563 | 63 dB
Fin = 51.5625MHz 56.3
Fs = 125MSPS
Total Harmonic Fin = 1.5625MHz -65.2
Distortion THD Fin = 2.34375MHz - -59.7 | -70 dB
Fin =51.5625MHz -51.8
Fin = 1.5625MHz 59.2
Signal-to-Noise Ratio SNR Fin =2.34375MHz - 56.1 63 dB
Fin =51.5625MHz 54.8
Spurious Free Dynamic Fin = 1.5625MHz 66.3
Range SFDR Fin = 2.34375MHz - 60.3 71 dB
Fin = 51.5625MHz 55.3
. . Fin = 1.5625MHz 58.3
D e NG SINAD  |Fyy = 2.34375MHz ~ | 545 | 61 dB
Fin =51.5625MHz 50
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8. TYPICAL CHARACTERISTICS

-

Date =11.03.2012 Bt T0M 150 200 250 300 35M 40M 45 M
Time = 10:46: 28

Sample Frequency = 100 MHz i
Samplez = 262144
SMR =E211 dB -15
SMRFS = 63,107 dB
SIMAD = 61,578 dBc -30
DC Frequency = 0 MHz
DC Power = -44,249 dBFS -45
Fund Frequency =1 563 MHz

Fund Power = 0,997 dBFS &

Fund Binz = 21 75
Harm 2 Power = 76578 dBc

Harm 3 Power = -80,105 dBc a0
Harm 4 Power = -87 138 dBc

Harm 5 Power = 73,367 dBc 105
Harm B Power = -94 815 dBc

Moize / Hz = -140,097 dBFS / Hz 120
Awerage Bin Moize = 114,282 dBFS

THD = -70,985 dBc -135

SFOR = 73,367 dBc

Figure 3: Single-Tone FFT with Fjy = 1.5625 MHz, Fs = 100 MSPS

-

Ltz = 11082002 B 120 18 M 24 1 301 35 M 42 M 48 M 54 M 60 M
Time = 10:45:45

Sample Frequency = 1256 MHz i

Samplez = 262144

SMR =59,237 dB -15

SMRFS = 60,057 dB

SIMAD =58,269 dBc -30

DC Fregquency = 0 MHz

D Power = -45,381 dBFS 45

Fund Fregquency = 1,563 MHz

Fund Pawer = 0,821 dBFS B3

Fund Binz = 21 75 5

Harm 2 Power = 75,386 dBc

Harm 3 Power = -66.374 dBc a0

Harm 4 Power = -91 485 dBc

Harm 5 Power = -74 401 dBc -105 i J 1 l “ “ A | 1 \ ] l _l 1 |
Harm & Power = -88.914 dBc ; oL S :
Moize / Hz = -138,016 dBFS / Hz 120

Ayerage Bin Moize = -111,232 dBFS

THD = 65,262 dBc 135

3FOR =B6.374 dBc

Figure 4: Single-Tone FFT with Fy = 1.5625 MHz, Fs = 125 MSPS
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P

o
Ltz = 1082002 G 100 150 20M 251 30 35M 40 M 45 M
Time = 10:65:11
Sample Frequency = 100 MHz i
Samples = 262144
SMR =60.521 dB -15
SMNRFS = 62092 dB
SINAD = 56,362 dEc -30
DC Frequency = 0 MHz
DL Power = -49 266 dBFS -43
Fund Frequency = 2,344 MHz £0 3
Fund Power = -1 572 dBFS
Furd Bins = 21 . :
Harm 2 Power = -77. 229 dBc 4
Harm 3 Power = -58,925 dBc a0
Harm 4 Power = -83,133 dBc
Harm 5 Power = -69,241 dBc -105
Harm & Power = -100,036 dBc
Moise / Hz = -133,082 dBFS / Hz 120
Average Bin Moize = -113.267 dEFS
THD = ‘58,466 dBc -135
SFDR = 58,925 dBc

Figure 5: Single-Tone FFT with Fy = 2.34375 MHz, Fs = 100 MSPS

”

Date =11.09.2012 B 120 181 24 M 30 M 36 M 42 M 48 M 54 1 60 M
Time = 10:57:12

Sample Frequency = 125 MHz i

Samples = 262144

SMA = 56137 dB -15

SMRFS = 57.074 dB

SIMAD =54 574 dBc -30

DC Freguency =0 MHz

DC Power = -48,287 dBFS -45

Fund Frequency = 2,345 MHz &0 3
Fund Power = -0,937 dBFS F
Fund Bins = 21 75

Harm 2 Power = -79,722 dBc

Harm 3 Power = -60,367 dBc a0

Harm 4 Power = -80,849 dB ¢

Harm 5 Power = -63,362 dBc -105

Harm & Power = -97 219 dB

Moise / Hz = -135,033 dBFS / Hz -120

Average Bin Moize = 108,249 dBFS

THD = 59,773 dBc -135

SFOR = 60,367 dBc

Figure 6: Single-Tone FFT with Fiy = 2.34375 MHz, Fs = 125 MSPS
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Lizitz = 11062002 S 100 15M 20M 250 300 35M 40M 45 M
Time =11:01:09

Sample Frequency = 100 MHz 0
Samplez = 262144

SMR =58121 dB -15
SMHRFS =53.14 dB

SIMAD = BE,342 dBc -a0
DC Frequency = 0 MHz

D Power = -44 964 dBFS -45
Fund Frequency = 48,437 MHz

Fund Pawer = 1,019 dBFS 0 5 .
Fund Binz = 21 75
Harm 2 Power = -62,859 dBc

Harm 3 Power = -63.317 dBc a0
Harm 4 Power = -90,473 dBc

Harm 5 Power = -68,399 dBc 105
Harm & Power = -100,845 dBc
Moise / Hz = -136,13 dBFS / Hz -120
Ayerage Bin Moigze = -110,315 dBFS

THD = -61,077 dEc 143
SFDR = 62859 dBc

Figure 7: Single-Tone FFT with Fy = 51.5625 MHz, Fs = 100 MSPS

4

Lz = 11.LBLALN 2 M 12 18 M 24 M 30 M 36 M 42 M 48 M 54 M B0 b
Time =11:02:24

Sample Frequency = 125 MHz 0
Samplez = 262144

SHR =54.811 dB 15
SMRFS = 55,588 dB

SIMAD =50,07 dBc -30
DC Frequency = 0 kMHz

DC Power = -45 76 dBFS -45
Fund Frequency = 51,563 MHz @ . 2 3
Fund Power = -1.176 dBFS

Fund Binz = 21 75
Harm 2 Power = -65,819 dBc

Harrm 3 Pawer = -55.256 dBc A0
Harm 4 Power = -85 554 dBc

Harm & Pawer = -60.305 dBc 105
Harm & Power = -38.443 dBc

Maoize / Hz = -133,946 dBFS / Hz 120
Average Bin Moize = -107 163 dBFS

THD = 51,847 dBc 135
SFDR = 55,256 dBe

Figure 8: Single-Tone FFT with Fiy = 51.5625 MHz, Fs = 125 MSPS
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Figure 9: Shorted Input Histogram, Fs = 100 MSPS
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Figure 10: SNR/THD/SFDR vs. Fs, Fiy = 1.5625 MHz, -1 dB FS
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Figure 11: SNR/THD/SFDR vs. Analog Input Level, Fiy = 1.5625 MHz, Fs = 100 MSPS
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Figure 12: SNR/THD/SFDR vs. Analog Input Level, Fiy = 1.5625 MHz, Fs = 100 MSPS
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Figure 13: SNR/THD/SFDR vs. Analog Input Level, F\y = 1.5625 MHz, Fs = 125 MSPS
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Figure 14: Full-Power vs. Frequency, Fs = 100 MSPS
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9. DELIBERABLES

Depending on license type IP may include:

Schematic or NetList

Abstract view (.lef and .lib files)

Layout (optional)

Verilog behavior model

Extracted view (optional)

GDsIlI

DRC, LVS, antenna report

Test bench with saved configurations (optional)
Documentation
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