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16-Channel,14-Bit, 500MHz ADC Board

Populated two Modules
- One module with just two ADC chips
- One module with 8 ADC chips

Fix of the LDO schematic problem

Eliminated the 2.5V LDOs, and installed
new LDOs for 2.5V — analog supply for ADCs l'
\

Eliminated the 1.25V LDOs. |

Changed DC/DC from 1.8V to 1.25V, and
used it as analog supply for ADCs !

http://ledqg.uchicago.edu/~bogdan/14BIT 500MHz ADC

Board/schematics.html
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16-Channel,14-Bit, 500MHz ADC Board

ADI Calculator Problem

Amp Caleulator

Resistor Tolerance Topology Output Load

() None (3SF) ) Single Ended None

0 <1% (E192) (o) Differential Differential
1% (E96) [ ] Terminate ND Referred
2% (E48) [] AC Coupled V Referred

() 5% (E24)

Input Voltages
AD8139 |

Target Gain:

Should be > 2000hm

Actual Gain:

1 ViDiv . ; . ‘ Changed Rf, Rg

Po + Ppvce + Ppvee
otal = 122 + 95 + 2 mW
= PTotal =220mW

Peak Currents: into Vcc = 49.8 mA
from VEg = 26.5 mA

Input Tracking

Auto Offset

Differential Output Noise and Distortion Analysis

Output Noise Mean Sguare Contribution

- Include termination resistors Full Power Bandwidth (2 Vpp): | 127 | MHz
Ambient Temperature: Differential Output Swing: | 1.996 | Vp-p
Differential Output Noise Camponents Differential Output Noise & Distortion
Voltage Noise: | 45 | nViWHz Differential Output Noise Density: | 5.0 | nV/vHz
Current Noise(-): | 02 | nVivHz RMS Differential Output Noise: | 71.1 | pV(rms)
Current Noise(+): | 0.2 | nviHz - SNR:| 80 |dB
"°  Output Low Pass Filter [
Gain Resistors: | 1.8 | nVivHz HD2/HD3: | 99/123 | dB
Feedback Resists VivHz Palioks THD/SINAD: | 99/80 | dB
eedback Resistors: | 1.3 |n \: 248 Fred, (MHz): - :
Vocm Noise: | 0.0 | nVAHz L SFDR: g2 |dB
Signal Freq. (MHz): | 1.00 »
ENOB: | 13.0 |Bits




: 16-Channel,14-Bit, 500MHz ADC Board

VME recorded data — Good Noise even without LDOs for AVDD1for ADC chips
Noise will get even better on Rev.B, once DC/DC analog power is replaced with LDOs.

el Ll 2 LE) E | fF | & | H | ! P ) % | w f M | N ] e ] e | e} i

1 |5PI Register 0x025 set to 0x0A

2 | 0440882 0.440882 0.453636 0.453636 0.453636 0.453636 0.430882 0.240882 0.430832 0.440882 0.453636 0.453636 0.453636 0.453636 0.453636 0.453636 AD8139 Gain = Re/Rf
3 as9 a9g 110 110 110 110 ag9 asg 499 499 110 110 110 110 110 110 AD8139 - Rg [Ohm]
4| 220 220 49.9 49.9 49.9 49.9 220 220 220 220 49.9 49.9 49.9 49.9 49.9 49.9 ADS139 - Rf [Ohm]

5 [3.657912  3.581391 " 3.454682 "3.178931" 3.389313" 3.381398 " 3.097702 "3.464105 " 4.374529 " 3.968038 "3.614069 " 3.893084 " 3.355908 " 3.349787 "3.030413 " 3.848275

& B19 BOG se8 573 665 677 813 795 775 862 620 765 697 ea’ 635 717

7 813 200 574 572 662 684 210 794 774 253 622 760 691 649 639 714

8 811 800 563 574 665 682 806 797 759 853 514 756 698 657 636 719

o
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1' of Format Painter B I U - dl= ] A= _&_ - = = = £= 3= |[i3|Merge & Center ~ $ -9 = 2 - = & Clear = 1
Al - Jx SPI Register Ox025 set to DxOA . - B P " FRE— R —— . s -
| A B C D £ | F G H |
1 |5P1 Register Ox025 set to O0x0A
2] 495 499 110 110 110 110 499 459 499
3 220 220 49.9 499 499 49.9 220 220 220
4 15070 oo o e TR =R =T e Pl
5 15054 Column A with 5MHz KOTO Fu
& 3900 St
i g | 3535 063
a8 6616 S
9 7062
10 7513 12000 : ; 2 2 -
| 11 7975 :
12 | B420 ] '\ : E - 4 3 ' Ch1 High
13 BR66 ) \ ; 7 SR
| 14 9302 2000 Rs 1
15 9754 P . chi Low P~
16 10197 GO0 . ’ 10.0mV at
17 10614 : :
18| 11029 avoo i TS 3 /
19 11435 j : J ; ; : : : : 0.00 V
20 11805 2000 3
21 12177 8 : ; . e s e Sl chz Low
22 12530 a | : ! : e S RSO Zo7omv
23 12883 T A LR ERRTFYSRGECEREEREREEBE Y NI S ; : :
24 13203 B04 S68 572 B63 B85 812 B0O0O 771
25 13481 802 566 573 bb3 685 810 f98 /64
26 13758 201 S67 575 658 684 807 795 768
27 | 14004 805 561 576 bbb 687 BO6 B0DOD 7es
28 14241 203 569 574 662 679 810 799 766
29 14458 BO7 563 572 661 684 8’212 796 761 / S
30 14613 B0G 569 575 Bbd 683 807 B8o2 767 x ©10 5 CEE] [ZE] 2] 1
31 | 14759 204 S66 575 663 684 812 799 757 852 608 754 693 644 635 715 -
393 (e>)] L »
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16-Channel,14-Bit, 500MHz ADC Board

+3.3V =

+3.3VAn — l: 131
AVDO_18Y = 0,758
5VAm = 0154
~&VAn = 0,084
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S00MHz ADC-1Ch Test

Schematic Problem
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De5|gned and tested small PCB with correct
schematic of 1 channel preamp and LDOs.



16-Channel,14-Bit, 500MHz ADC Board

- Tested SFP, QSFPs — basic test OK.
- Tested loading .pof on Board 1 (with 2 ADC chips).

- Measured Power Supply Currents:
- +3.3V — 5A (3A with ADCs in PDWN)
- +5V — 3A (1.1A with ADCs in PDWN)
-+7V - 1.13A
-- 07V — 0.84A

Total power 45W (29.5W with ADCs in PDWN).

To do: test X-talk for new RJ45 connections



