Major Component Product Pages
TI 66 AK21.06 Product Page

TI ADC12J4000 Product Page

TI DAC38J84 Product Page

TI LMKO04828 Product Page

T1 66 AK2L06 JESD Attach to Wideband ADCs and DACs

Table of Contents

Page Number

Page Name

Page Description

k2|_soc_05.SchDoc
k2|_soc_06_1.SchDoc

k2I_soc_08.SchDoc

K2L Resets, Core PLL and SERDES PLL Inputs
K2L Boot-Config, I2C, SPI, UART, Timer, and USIM
K2L DFE JESD204B SYSREF, SYNCIN/OUT and DFE I/O

25
26

adc12j4000_01.SchDoc
adc12j4000_02.SchDoc

ADC power pins, power filtering and decoupling capacitors

ADC Input, JESD204B interface, SPI and discrete 1/O control

27

29

dac38j84_01.SchDoc

dac38j84_02.SchDoc

DAC power pins, power filtering and decoupling capacitors

DAC Output, JESD204B interface, SPI and discrete 1/0 control

30

31

Imk04828_01.SchDoc

Imk04828_02.SchDoc

LMKO04828 power pins, power filtering and decoupling capacitors

Clock input, clock output, SPI and discrete 1/0 control

Revision History

Revision Notes

Rev 1.0 Initial revision release

Orderable: EVM_orderable

Designed for: Public Rel [Mod. Date: 4/15/2015

TID #: TIDEP0034

Project Title: TI 66AK2L06 JESD Attach to Wideband ADCs and

Number: TIDEP0034 [Rev: E1

Sheet Title:

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is production worthy. You should completely validate and test your des

ign implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: [No Variations] [Sheet:1 of 35

Drawn By:

File: CoverSheet 01.SchDoc [Size: B

* Tos
INSTRUMENTS

http://www.ti.com

Engineer: a0271760

Contact: http://www.ti.com/support

© Texas Instruments 2015

2

3

4




TM4C1231 H6PZ MCU

SoC
Indicator LEDs

UART System
Control

USB Connectar USB-to-UARI
(System Terminal) Bridge
System
Indicator LEDs

Clock Control

MCcu
Clock Solution

ew
Power Solution

JTAG Emulation

66AK2L06 SoC

1

ADC12J4000
Clock Solutia

! DR 3SO-DIMM or
! Array
1

DFE SYNCOUT

DEVCLK

From SYSREF Generator SYSREF

SYNC /TMST

JESD RX[0]

JESD RX[1)

DFEGPIO[0]

DFE GPIO[1]

DFEGPIO[2]

DFEGPIO[3]

sPI0(Cs0)

Resistor

sPI1(Cs0)

DFE GPIO[4] TXENABLE

PLLIDLL Analog

SERDES/USB
Analog Supplies

12C AccessoryC

USB Connecta USB-to-UART
(Linux Terminal) Bridge

S R 5 A o 9

To ADC Clock Generation Header
_To DAC Clock Generation|
svscLk
ALTCORECLK
oDRIACLK
csisc2_0_cLk
[EEZERCTS
6 AK2L SGMIICLK
c Io‘:k PCIECLK
usacLk
_DrEsvsREr
SYSREF
—> Generation To DAC SYSREF
To ADC SYSREF
CoreDSP + ARM
avs
Control
Digital SRAM
Supply
Oigial 10
® AK2L Supplles
Power Solution

DFEGPIO[5] RESETB

DFE GPIO[6]

DFEGPIO[7]

JESD TX (0]

JESD TX 1)

DAC38J84
Clock Solutim
From SYSREF Generator SYSREF

DFE SYNCIN SYNB

PLLLLPF

Loop Filter Circut

JTAG Emulation Header

" KaL
‘ lcE=Clution Ethernet Solutiol
PCle Cad -Edge
Finges /Connectar
USB3.0 Connectar

csis2.2
SGMILT:0]
! moio

csis2_3
PCle[1:0]/SGMI2:3]

USB 3.0 Super-Speed

DAC3 J8t

(If Required )

ADC12J4000
Power Solution

Input
Filter
- Connecta

Filter/Termination | —»| _ Output
Connector
Filter/Termination ~ |——»] Output
Connector

Output Current
Set Resistor

VDDDAC09

VDDCLK09

VDDAREF18

VDDAPLL18

VDDADAC33

Power Solutim

Orderable: EVM_orderable

Designed for: Public Rel

[Mod. Date: 4/15/2015

TID #: TIDEP0034

Project Title: TI 66AK2L06 JESD Attach to Wideband ADCs and

Number: TIDEP0034

[Rev:

Sheet Title:

licensors do not warrant that the desig

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

n is production worthy. You should completely validate and test your des

SVN Rev: Version control disabled

Assembly Variant: [No Variations]

[Sheet:2 of 35

Drawn By:a0271760

File: system_diagram.SchDoc

[Size: B

{I’ TexAas
INSTRUMENTS

http://www.ti.com

ign implementation to confirm the system functionality for your application.

Engineer: a0271760

Contact: http://www.ti.com/support

© Texas Instruments 2015

1 2

3

4




Quad-Channel

i
| TPSSem2¢ AV Suppy |
I
I I
! I
H PMBUS Control !
! |
! ! | & AK2L06 SoC Power Nets
[} i I
————————————— [} i | D¥ /ARM
TPST363RE | emmmmmmmmmmmmmmm e 66A2KL AVS Core | L 45 cvip — cvD
. 1 | = AVS Core (1.0-0.0 V)
Singlo-Ghannol LDO TMAC1231 H6PZ MCU Ul ek L VenTLzso " avs conel
Power Nets RS 65400 . - !
1

3.3V, 400mA

[
! |

! |

! 1

] -

T Voo CICEZRENY Buck Converter : —————————————
! |

H |

! 1

! 1

————————————— '
o Fixed Coret.0V DAC® J84 Power Nets szsxmt‘f

[}
[}
[}
[}
[}
[}
vooe Digital 30 V :
[}
[}
[}
[}
[}
{

YS_DVD 1 Digital 1.8V

VvDoo 18 Digital 10 1.8V

Primary Input1.8V.

o
s
H
E]
3
2
=
2
B
x
3
I
o
2
<]
S

I
I
I
!
T
|
T
- I
Fiter  [——— VDS 18 SERDES Analog 1.8 V

VID _SEC_REF Secondary Input1.8v
PMBUS Control

Filter AVDDA 1 DDR3A PLL Supply(1.8V)

Fitter  [——— VIR 18 SERDES Analog 1.8 V. VD _V®© VCO 1.8V

Filter AVDDA 2 ARM PLL Supply(1.8V)

VD PLL1 PLL1 1.8V

[ e R AL Rl Reference Analog 1.8 V.

Filter AVIA 3 Main PLL Supply(1.8V) Filter VDDAPLL18 PLL Analog18 V

VID PLL2 PLL2 1.8V

I
|
|
1
|
|
! 1
! 1
! !
! 1
} 1
|
! 1
} 1
|
} 1 !
| |
| ' ‘
| |
! | 1
} | 1
[ i [ |
! 1 ! 1
! 1 T 1
| |
| i [ |
! | | 1
! 1 T 1
} : Filter { AVDA 4 PA PLL Supply(1.8V) } } Outputs YO/Y1 11.8V
} : Fitter { AVDDA 5 DFE PLL Supply(1.8V) } } Outputs YOIY1 2 1.8V
} : { } } Outputs Y2/Y3 1 1.8V
! | Fil ! DDR3A DLL Supply(1.3v) ! Outputs Y2/Y3 2 1.8V
) i ilter T upply(1.8V) | ) utputs .
} : ! DDR3A DLL Supply(1.8V) } } Outputs Y4 1.8V
} : ! DDR3A DLL Supply(1.8V) } } Outputs Y5 1.8V
} : ! DDR3A DLL Supply(1.8V) } } Outputs Y6 1.8V
} : | DDR3A DLL Supply(1.8V) } } Outputs Y7 1.8V
} 1 { 1 } ____________________ |
| |
1 \ “ 1 1 1
) ERDES High Voltage! )
| : 1 } |
| | 1 | |
! [ Grannais oav 2 H—vsvs_ov oves o | avoony [y | !
| | |
1 : 1 } 1
1 I USB PHY I
] : L T VPTX Transmit Supply (0.8 V) } ]
1 1 = I USB Digital il 1
I ter 1| VDDUSB 1/0 Supply (0.8 V) I |TTT T T T T T e e e T T T T T T
! : e I Ve USB PHY Low } 1 ) LMK04828 :
} H { Supar-Speed Supply (0.5 V) i ! H Power Nets !
| | |
} Channel1: 3.3V, 4A ; YS_DVID 3V ; i ; Filter ‘}— v 1_vVo Clock Group1 3.3V :
| | { DVID 33 USB Digital Supply(3.3V) } ! [~ Filter ﬁ—] Ve 2 G1 Clock Group1 3.3V :
————————————— Filter ! ven USBIEHYIHia /] ! 1 Fiter ﬁf] N R =l SYSREF and sYNC 3.3v [l
} | ! { Super-Speed Supply(3.3v) [ } i X y !
TFS 65400 | | I p— ! VT 4G 2 Clock Group2 3.3v [}
} Quad-Channel [ { 1 } ﬁfl X H
) Buck Converter : | } ) I V@ 5 0 Digitial 3.3V :
! 1 ! 1 ! e - vaepu Pt 3av [
} Channel1: 1.35/1.5V, : YS_DVOR { DVIR sﬁ:;i’:"";ﬂ;‘z } } ) — :
! “ | ‘ | 1 VD SDRAM Core and 1 [~ Fitr —— V@ 7_0SCOUN 1 oscitator outa.ov
} : { — } YO Supply (1.3 VI1.5V) } ! Fiter “r V@& 8_OSN 1 Oscillator In3.3V :
1 ] Reference (DVDDR/2) [ 1 | I ]
PMBUS Control VTT/VREF ——  Fitter v 9 P2 Charge Pump2 3.3V
} : S ! Ll | etis] | gt R
\ i TPS51200 L o oA ) F— Fte 1 V@ 10_PLL2 &g !
} : | Termination (VDD/2) } Ll Fiter ﬁ]— V& 1_G 3 Clock Group3 3.3V :
! | ! L1 Fier ) V& 12_G 0 Clock Groupo 3.3v il
} Channel3: 0.90V, 2A : S_DVID } VDODG 09 Digital Core09 V | - :
i : o Fitter ﬁlf VDDDAC 09 seroes anaiog 0o v [
| 1 Fitter VDOT 09 SERDES Analog 0.9 V
! ! { ADC® J4000 Power Nets ! : !
] \ | | Filter T VDDCLKD9 SERDES Analog 0.9 V
| 1 |
[ | l | (I
} Channel2: 1.2V, 4A : YS_DVID 1V { VD12 Digital 12V }
! e ! I e —
! 1 ! 1
! 1 ! 1
1 [ channels: 19v, 24 L YS_DVID 1 Fiter ! Anaiog 15 v [
! 1 1
! 1 1
Orderable: EVM_orderable Designed for: Public Rel [Mod. Date: 4/15/2015
TID #: TIDEP0034 Project Title: TI 66AK2L06 JESD Attach to Wideband ADCs and 3 TEXaS
Number: TIDEP0034 [Rev: E1 |[Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: [No Variations] [Sheet:3 of 35
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: system_power_diagram.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: a0271760 Contact: http://www.ti.com/support © Texas Instruments 2015

2 3 4 5 ‘ 6




TM4C1231 H6PZ MCU

1 [ 1
! 04828 1 | 1
' LMK BISQ : ' Reference Clods !
: 12C Control : : :
i RESET : 16MHz XO ‘:P XOSCO Primary Oscillator Input :
: SYNC /SYSREF_REQ : 32.768KHz XO ‘r X0SC1 Sleep Oscillator Input :
H Status LD1 : ____________________ |
: Status LD2 :
[ l
| [ Ty iy
19.2MHz TCXO CLKn 0 : H ADCTR J4000 :
| CLin 1 ' | Reference Clods !
| 1 | 1
| ! | !
ADC Sampling Clod
| DCLKou® 1 2.94912 GH —l—b DEVCLK JSERDES Clod :
: SDCLKoutl : : SYSREF ESD 24 B SYSRE :
i ! i !
H | 1 JESD204B SERDES X : 7.3728 Gbps, |
| | 1 (2.5x mode) |
' : | DEVCLK = 2.94912 GHz !
| v TEETmTETETETE T
: | |mm e
i | i DACB J8& !
| ! ! Reference Clods :
| ] | ]
| ! | !
H DCLKoug J|—122.sa MH——»  DACCLK DAC Main Clodk :
: SDCLKou8s : : SYSREF ESD 24 B SYSREF :
[ l ! 1
| ] | ]
' ' | JESD204B SERDES RX 7.3728Ghbps :
] | | Fdata = 368.64Msps |
[ | b |
| 1
' ! e
1 1
| ' | !
I ' i & AK2L06 SoC !
' ! ' Reference Clods :
[ l [ l
i ! i !
D® /ARM Main
1 DCLKou#t ! 12288MH——— b SYSCLK PLL Rt ARM Malr :
: SDCLKouts : : DFESYSREF ESD 24 B SYSREF :
[} ] JESD 24 B PHY
H DCLKous J—l 12288 MH——— b CSISC2_0_CLK =D B4 B PHY :
[} [} JESD 24 B PHY
H SDCLKou® J—l 122.88 MH ————————»  CSISC2_0_CLK Retorense Clngt :
! 1 | 1
| 1 | 1
! |
_____________ | 1
' 1 ! 1
| CDCMeB v2 | I '
: l : l
H SPI Control : H :
25MHz TCXO }—}» 0scn : : :
| ] | ]
: l : DDR3 Controll l
\ ontroller
| w ] 100MHe T DR3ACLK PLL Reference Clodk :
: Y1 4'—156.25 M&—}» SGMIICLK SGMII SERDES Clock :
: Y2 J'—1 00MH —}» PCIECLK PCle SERDES Clok :
: Y3 J'—1 00 MHz —}» USBCLK USB Clok :
: 1 ! 1

Orderable: EVM_orderable

Designed for: Public Rel [Mod. Date: 4/15/2015

TID #: TIDEP0034

Project Title: TI 66AK2L06 JESD Attach to Wideband ADCs and

Number: TIDEP0034 [Rev: E1

Sheet Title:

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

licensors do not warrant that the desig

n is production worthy. You should completely validate and test your des

2

3

ign implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: [No Variations] [Sheet:4 of 35

Drawn By:

File: system_clocking_diagram.SchDoc [Size: B

{I’ TexAas
INSTRUMENTS

http://www.ti.com

Engineer: a0271760

Contact: http://www.ti.com/support

© Texas Instruments 2015

4




linked below.

ry
For schematic and layout recommendations
and requirements see the K2L product page

TI 66 AK21.06 Product Page
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ry rS
For schematic and layout recommendations JESD204B SERDES shall be routed
and requirements see the K2L product page according to routing rules specified in
linked below. the Keystone 2 SERDES User Guide
(SPRUHO03)
TI 66 AK21.06 Product Page
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K2L_JESD_RXN3 c279 1o ToF = SHARED_SERDES_1_RXN1 SHARED_SERDES_1_TXN1 K2L_JESD_TXN3
E15
R42 N - % RSV_018
w—K2L SERDES] REF E13 | SHARED_SERDES_1_REFRES
3.0k
GND TCI6630K2L
rS
JESD204B SYSREF and SYNC shall be
utilized according to DFE User Guide
(SPRUHX8) and routed according to
Keystone 2 Hardware Design Guide
(SPRAVBO0) DFE peripheral section.
DFE JESD204B SYSREF, SYNCIN/OUT and DFE 1/O
Keystone2 Hardware Design Guide (SPRAVB0)
uls
a . Digital Radio Front-End
K2L SYSREF driven by ‘ —— —— S
LMK04828 K2L_DFESYSREFP 3> Egt BEE?@SEEE O—e IEIL‘ gEEgSEEEE QEgg DFESYSREFP DFESYNCOUTPO iﬁo Ilgt gggmggg IZ% Q2 KeL_DFESYNCOUT_PO K2L DFESYNCOUTO drives
K2L_DFESYSREFN O—e DFESYSREFN DFESYNCOUTNO K2L_DFESYNCOUT_NO ADC SYNC input
A — . : ——
GLOFESYNONO Givenby | 0AC Svicer ) T DaC SN MG orcomanpo reioue  pecsmicourer At L DSYCOUL 1
DAC SYNC output DAC_SYNCBN O—e DFESYNCINNO_RP1CLKN DFESYNCOUTN1
——
K2L DFESYNCIN P1 AF10
DFESYNCINP1_RP1FBP
K2L DFESYNCIN N1 AF11 DFESYNCINN1_RP1FBN
K2L DFEIO[17..00]
K2L_DFEIO[17..0()]< K2L DFEIO00 AH5 DFEICO
K2L DFEIO01 AJ5 DFEIO1
K2L DFEIO02 AG7
K2L DFEIO03 AK5 DIASICPLE Ao
DFEIO3_GPIO49
K2L DFEIO04 AH7 DFEIO4 GPIO50
K2L DFEIO05 AK6 DFEI05_GPI051
K2L DFEIO06 AJ7 DFEIO6 GPIO52
K2L DFEIO07 AG8 DFEIO7_GPI053
K2L DFEIO08 AK8 DFEIO8 GPIO54
K2L DFEIO09 AK7 DFEIOQ_GPIOSS
K2L DFEIOI10 AG10 DFEIO10 GPIO56
K2L DFEIOI11 AJ6 DFEIO11_GPI057
K2L DFEIOI2 AK10 DFEIO12 GPIO58
K2L DFEIOI3 AK9 DFEIO13_GPI059
K2L DFEIO14 AF9 DFEIO14 GPIO60
K2L DFEIOIS AK11 DFEIO15 GPIO61
K2L DFEIO16 AG9 DFEIO16 GPIO62
K2L DFEIO17 AH9 DFEIO17 GPIO63
TCI6630K2L
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3 4 5 6
ADC Power Pins and Decoupling Capacitors
VADC 1V2
U3B
V_ADC 10 _1V2A 6 |va12 vD12 28
11 VA12 VD12 gl n
7 VA12 VD12 37 Decoupling caps shall be placed as close to ADC power pins as
IR
21 yat2 VD12 43
VADC 1V9 65 | ya12 VD12 |46
VD12 49 VADC_1V9
4 va19 VD12 —22
7 vA19 vD12 55
101 varte
13 1 vatg
2 ya19
27 ypat9
e o L
VA19 GND PAD 1 =
ADC12J4000NKE =
AThe ADC thermal pad is the only ground connection for this IC. Ensure VADC 1V2
good connection through multiple vias to the PCB ground planes.
VADC 1V2
13 . - . . . . o V_ADC 10 1V2A
120 ohm E351 Essz Esss E354 Esss Esse E357
[10pF [1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
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1 ‘ 2 ‘ 3 ‘ 4 5 6
S - i . L Dl <K2L7DFEIO[17..00]
For schematic and layout recommendations ADC Input, JESD204B Interface, SPI and Discrete /O Control
and requirements see the ADC12J4000 product S
page linked below. . ADC discrete input and output routed to K2L
Rl Do 8 Qgg—”gg—; DFEIO/GPIO bus for control by K2L software.
K2L _DFEIO04 ADC_NCO_3
TI ADC12J4000 Product Page O -

AADC input signal signal conditioning
(bal-un, op-amps...etc) is not shown here.

The input circuit required is application
and system specific. Please see
ADC12J4000 datasheet, application notes
and EVM design guide for specific
recommendations.

7S
ADC_DEVCLK is a 1GHz+ signal. It needs
to be specially routed, and GND isolated in
a similar manner to the JESD SERDES
channels.

“ADC DEVCLK driven by ‘
LMK04828

“ADC SYSREF driven by ‘
LMK04828

ADC TDIODEP

iR76 |
$10.0k $10.0k $10.0k

\R77 LR78

ry
TI K2L Demo1 software shall control decimation
filter through SPI registers. This is an optional
usage of the discrete decimation control using
available K2L DFEIO pins.

ADC TDIODEN

U3A
o~ o~
ADC_VIN P32 ADCVINK 3o s S0+ -3 KoL TESD R0 QK2 JESD RXPO 2
ADC_VIN_N VIN- DS0- - K2L_JESD_RXNO TI K2L Demo 1 only utilizing ADC SERDES
36 K2L JESD RXPI <
DS1+ - K2L_JESD_RXP1 lane 0 and lane 1. Recommend hardware
ADC VNEG1 5| vNEGH DS1- 35 K2L JESD RXNI < el ; included all | ibl
ADC VNEG2 T2 - P39 KoL JESD RXP2 2 K2L_JESD_RXN1 impl em(_anatlons tt_) included all lanes possible
VNEG2 DS2+ - K2L_JESD_RXP2 for maximum design flexibility.
Ds2- 38 K2L JESD RXN2 < KoL JESD RXN2
ADC_VNEG_OUT 29 | yNEG OUT DS3+ 42 K2L JESD RXP3 < = -
_( - K2L_JESD_RXP3
C359 | C360 DS3- 41 K2L JESD RXN3 < KoL JESD RXN3
C361 R79,,,3.30k ADC_RBIASP 1 | RBIAS+ DS4+ 45 D4_P = -
0.1pF | 0.1uF 4.7uF 87 pne DS4. 44 D4 N
. . . DS5+/NCO_0 48 D5 P
= = = ADC RBIASN 2 | poine DS5ING 47 D5 N
DS6+NCO_1 =31 D6 P
ADC_VBG1 o ADC VBG 68 VBG DS6-/NC 50 D6 N
DS7+INCO_2 24 b7 P
ADC_VCMOb ADC VCMO 3 VCMO DS7-/NC 53 D7 N
ADC DEVCLKP ADC DEVCLKP1 ~ == 15 25 K2L DFEIO05 ADC_OR_T1
ADC_DEVCLKP O—e DEVCLK+ OR_TO 3 O "OR
ADCiDEVCLKN§< ADC_DEVCLKN ADC DEVCLKN1O ° 16 DEVCLK- OR T1 26 K2L DFEIO06 0 ADC_OR_T2
ADC SYSREFP ADC SYSREFP1~ o == 19
’;gg—;‘gggﬁ? ADC_SYSREFP ADG_SYSREFNTS ® 20 VR hiodes L84 ADC_TDIODEP SR80 JR81
- b o~ Tdiode- 93 ADC TDIODEN £10.0k $10.0k
KoL DFESYNCOUT PO K2L DFESYNCOUT PO K4 oo 22 _| SyNC~+/TMST+
<__K2L DFESYNCOUT NO K5 = a 23 - °
K2L_DFESYNCOUT_NO O SYNC~-/TMST- 5
5CS (22 08 K2L SPIOSCS0 w5 spioscso L
vsys 1vopk R82 ,,, 10.0k ADC SYNC~1 ~ o K2L DFEIO07 30 SYNC~ spo 56 K2L SPIOSOMI RS _R83 ,,, 10.0 o XK7 K2L _SPIOSOMI_ < - =
3 | oo O = K2L_SPIOSOMI
57 a K8 2L _SPIOSIMO <&
= 6 SDI 22 O KoL SPIOCLK <L K2L_SPIosIMO
TI K2L Demo 1 software shall utilize the differential, LVDS 51 RSV SCLK O - K2L_SPIOCLK
SYNC+/- interface. Utilizing the SYNC pin is an optional RSV2 .
usage of the K2L DFEIO pins to source the SYNC signal ADC SPI port mastered by
to the ADC. ADC12J4000NKE K2L SPI_0
See ADC12J4000 datasheet for implemenation details. 584 585
VSYS_DVDD3V3 VSYS_DVDD3V3
ADC Temperature Sensor - -
VSYS DVDD3V3
VSYS_DVDD3V3
$R86 SR87
$49.9 3499
$R88 3R89 SRI0 FRI1 R92
$1.3k$1.3k$10.0k $10.0k $10.0k ; ADC TEMP1
Red ! OR_T1 ! OR_T2
Red Red
U4
VDD TCRIT3 —14 LG 7ng§
TCRIT1 R R
——C365 6 | Do+ TorTS 1 TCRIT2
- 100pF TERIT TCRIT2 K2L DFEIO06 1 “J'—}m K2L DFEIO05 1 A.J'_}QZ
| I 66 7 e TORITT 10 TCRIT1 K2L DFEIO08 1) l— _TCSD17483F4T l— TCSD17483F4T
& 100pF 5 |p. SMBCLK E Egt gg/ﬂ 2 K2L_SDA o o
SMBDAT K2L_SCL1
w3 Ine VSYS 3V3D
>4% NC A0 (-2
5 pap
8 | GND Ne b Ro4 = =
| LM95233CISD/NOPB 4.75k ) )
a R95
Place LM95233 close to ADCJ124000 1.00k
TDIODE pins to keep ADC_TDIODE net :
short.
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VDD_DAC_CLKOV9

VDDAC DAC 0V9

VSYS_DVDDOV9

VSYS_DVDDOV9

VSYS_DVDDI1V8

VDDAPLL DAC 1V8

VDDR DAC 1V8

VSYS_DVDD1V8

VDDAREF_DAC _1V8

VDDA DAC 3V3

VDD DAC CLKOV9

DAC VDDCLKO09 Decoupling

L14

VSYS_DVDDOV9

VDDAC DAC 0V9

U5B
o—A8 | vDDCLKO9_1 GND1 |—A12
T__B8 | yppcLkos 2 GND2 12
VDDAC09_1 GND4
E9 | yppacog 2 GND5 Al
F9 | vDDACo9_3 GND6 21
G9_|\pDACO9 4 GND7 &1
H9_|\ppacog 5 GNps 211
J9 | vDDACO09 6 GND9 —EU
F3 oNDO 21111
Py VDDT09_1 GND11
T_G3 |ypprog 2 GND12 :‘1111
GND13
D3| vppiGog_1 GND14 KU
D41 \/DDIG09_2 GND15 —LU
E4_|\ppIGog_3 GND16 |—M11
F4 | vDDIGo9 4 GND17 —C8
G4_| \/DDIGO9 5 GND18 |—D8
H4 | \pDIGo9 6 GND19 | —E8
J4_ \DDIGO9_7 GND20 —L8
D5_|\ppiGog 8 GND21 S8
J5 | vDDIG09 9 GND22 —H8
J8_ \DDIGO9_10 GND23 28
J7_| vDDIGO9_11 GND24 |—EL
GND25 —EZ
GND26 27
‘6 GND27 EZ
Py VDDIO18_1 GND28
LK yppiots 2 GND29 8
GND30 —38
o— 5% vDDAPLL18_1 GND31 6
L_B10_|yppapii1s 2 GND32 —A2
- GND33 —B2
o— 2 | vDDR18 1 GND34 —E2
L_62 |yppris2 GND35 2
GND36 —S5
S8 vpDs18 1 GND37 —H2
C7_ | vpps18 2 GND3g —A2
9 GND39 |—B4
D6 | yqpsis_1 GND4o —4
D7_|vaps18_2 GND41 |—B3
c10 ENZE (L:33
Py VDDAREF18_1 GND43
L_K10_[\ppareris 2 GND44 B2
GND45 —C2
GND46 —22
GND47 |—E2
D10 ypDADAC33 1 GND4g —H2
E10 | \pDADAC33 2 GND49 32
H10 | vpDADAC33 3 GND50 —K2
J10_| vDDADAC33 4 GND51 —:2

DAC38J84

C367 C368 C369 C370

0.1uF 0.1pF | 0.01uF| 1uF

VDDR DAC 1V8

—T
120 ohm

0.01uF

DAC VDDTO09 Decoupling

0.1yF

DAC VDDIO18 Decoupling

0.1uF

DAC VDDR18 Decoupling

C37 C372_|+C373

1uF 10pF

VSYS_DVDDOV9

C387_|+C388

1uF

10pF

VSYS_DVDDI1V8

VDDAPLL DAC 1V8

DAC VDDACO09 Decoupling

C374 C375 C376 C377 C378 C379 C380 C381 120 ohm

0.1yF

DAC VDDAPLL18 Decoupling

L16

VSYS_DVDDOV9
L15

C383_]+C384

0.01uF [ 1pF 1uF

DAC VDDIGO09 Decoupling

VSYS_DVDDOV9

VSYS_DVDDI1V8

C404_|+ C405

0.1pF

0.1pF | 1uF 10pF

VSYS_DVDDI1V8

—
120 ohm

L17
lC413l C414l C415l0416

0.1pF 0.1pF | 0.01uF| 1uF

lc417 lc41sj¢c419

0.01uF 1uF 10pF

0.1uF

DAC VDDS18/VQPS18 Decoupling

Py o o o —1
Imlohm
C406 C407 C408 C409

lc41o lc411_Lc412

0.01uF 1uF 10pF

0.01uF] 1uF

VSYS_DVDDI1V8

C420

C421 C422 C423 C424_ |+ C425

0.01pF | 0.01pF| 0.01pF | 0.01uF | 1uF 10uF

DAC VDDR18 Decoupling

VSYS_DVDDIV8

licensors do not warrant that the desig

n is production worthy. You should completely validate and test your des

ign implementation to confirm the system functionality for your application.

VDDAREF DAC 1V8 o N - . L18 - N
120 ohm
C426 Cc427 C428 C429 C430 C431_]+C432
0.1uF | 0.1pF | 0.01pF| 1pF 0.01pF 1pF 10pF
DAC VDDADAC33 Decoupling VSYS_DVDD3V3
VDDA DAC 3V3 o N - . o . E19 . N
—
120 ohm
C433 C434 C435 C436 C437 C438 C439 C440_|+ C441
0.1pF | 0.1pF | 0.1pF | 0.1pF 0.01uF| 1uF 0.01uF 1uF 10pF
Orderable: EVM_orderable Designed for: Public Rel [Mod. Date: 4/15/2015
TID #: TIDEP0034 Project Title: TI 66AK2L06 JESD Attach to Wideband ADCs and ” Texas
Number: TIDEP0034 [Rev: E1 |Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: [No Variations] [ Sheet: 27 of 35
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: dac38j84 01.SchDoc [Size: B http://www.ti.com

Engineer: a0271760

Contact: http://www.ti.com/support © Texas Instruments 2015

2

3

4




and requirements see the DAC38J84 product

ry
For schematic and layout recommendations ‘
page linked below.

TI DAC38J84 Product Page

“DAC DACCLK driven by
LMK04828 LVPECL source.

“DAC SYSREF driven by
LMK04828 LVPECL source.

ry
TI K2L Demo 1 only utilizing DAC SERDES
lane 0 and lane 1. Recommend hardware
implemenations to included all lanes possible
for maximum design flexibility.

ADAC SPI port mastered by
K2L SPI_1

K2L_SPI1SIMO

K2L_SPI1SCS0 gé

K2L_SPI1SOMI

DAC Output, JESD204B Interface, SPI and Discrete I/O Control

DAC_DACCLKP R
DAC_DACCLKN

DAC_SYSREFP 2
DAC_SYSREFN

K2L_JESD_TXP3 2>
K2L_JESD_TXN3

K2L_JESD_TXP2 §<

K2L_JESD_TXN2

K2L_JESD_TXP1 2>
K2L_JESD_TXN1

K2L_JESD_TXPO 3>
K2L_JESD_TXNO

DAC_SYNCBP S
DAC_SYNCBN

S
Optional external low-pass filter element. Shall be placed as close as
possible to DAC BGA.

Please see DAC38J84 datasheet, application notes and EVM design
guide for specific recommendations.

R96 ,,, 1.00k

C442|| _ 1000pF
I

K2L _DFEIO[17.00]

< K2L_DFEIO[17..00]

ry
DAC discrete input and output routed to K2L
DFEIO/GPIO bus for control by K2L software.

K2L_SPI1CLK(

U5A
DAC DACCLKP C443||_0.1pF DAC DACCLKP CS A10 C444||__0.1pF
DAC DACCLKN 11 1 DAC DACCLKN CS A9 gﬁggtﬁz LPE 1
C445 1 0.1pF 1
DAC _SYSREFP C446||__0.1uF DAC SYSREFP CS A7 SYSREFP =
DAC SYSREFN || 1 DAC SYSREFN CS A6 | SvSREEN N
C447 1l 0.1pF
\ —
3 | Rx7P louTAp —B12 g?g :83?:; D DAC_IOUTAP
2| RX7N IOUTAN 12 DAC_IOUTAN
;& RX6P
RX6N ) ==
; IOUTBP EE ggg {8%3{; 9 DAC_IOUTEP -
;& RX5P IOUTBN DAC_IOUTBN DAC output signal signal conditioning (bal-un,
RX5N op-amps...etc) is not shown here. The output circuit
1 required is application and system specific. Please see
RX4P —~ DAC38J84 datasheet, application notes and EVM design
;& RX4N loutcp —H12 DAC TIOUTCP DAC_IOUTCP guide for specific recommendations.
JOUTCN 312 DAC _IOUTCN <& DAG IOUTON
K2L JESD TXP3 C448||__0.1uF K2L JESD TXP3 CS M3 RX3P -
K2L JESD TXN3 11 i K2L JESD TXN3 CS M2 | oo
_9549 1T 0.1uF o o
K2L JESD TXP2 C450||__0.1uF K2L JESD TXP2 CS L1_| Rxop |ouTDP —L12 DAC IOUTDP
, = DAC_IOUTDP
K2L JESD TXN2 S H o i K2L JESD TXN2 CS M1 | RyoN |OUTDN K12 DAC IOUTDN <§DAC_IOUTDN
K2L JESD TXPl =C= C452||__0.1uF K2L JESD TXP1 CS = KL | eyep
K2L JESD TXNI |1 11 K2L JESD TXNI1 CS J1 RXIN
Cc453 1l 0.1pF
K2L JESD TXPO == C454|| _0.1pF K2L JESD TXPO CS L= G1 | pyop TXENABLE | X8 K2L DFEIO09 o~ DAC TXENABLE1
K2L JESD_TXNO 11 i K2L JESD TXNO CS HT | Rxon i
c455 11 0.1pF
R98
10.0k
o~
DAQ SYNCBP B7 SYNCBP EXTIO F10 DAC _EXTIO Py ODAC EXTIO1 C456|| 0.1uF
DAC SYNCBN B6 | SyNCBN 1
RBIAS |_G10 DAC RBIAS L L
GND  GND
DAC_AMUX1 DAC AMUXO0 H3 R99
- @) 3 AMUXO0
DAC_AMUX2 o DAC AMUXI E3 | AMUX1 1.91k .
Rbias controls the full-scale current output according to datasheet equation:
DAC38.84 L IOUTFS = (coarse_dac + 1) /16 x IBIAS x 64 = (coarse_dac + 1) /16 x VEXTIO / RBIAS x 64
GND
usC
K2L_DAC_SPI1SIMO ~_a K10 L10 SDIO |[FORCE C5_ DAC IFORCE o) DAC_IFORCE1
K2L DAC_SPI1SCS0 ~ o Ki1 M9 SDENB VSENSE C4 DAC VSENSE 0 DAC_VSENSE1
K2L_DAC SPI1CLK ~ a K12 L9 SCLK ATEST K9 DAC ATEST 0 DAC_ATEST1
K2L DAC_SPI1SOMI R100,,, 10.0 K2L DAC SPIMSOMI RS X o K13 M10 SDO
~ ALARM L8 DAC ALARM o) DAC_ALARM1
_ g TCLK TESTMODE K3 __DAC TESTMODE 0 DAC_TESTMODE1
JTAG interface not utilized. JTAG subsystem held in reset 5 TDI
per datasheet insuctions by TRSTB tied to GND. 2 TDO
T™S x
3 | TRSTB L TI K2L Demo 1 software shall utilize the differential, LVDS
SYNC_N_AB SYNCBP/N interface. Utilizing the SYNC_AB and SYNC_CD pins
O DAC RESETH K2L DFEIO10 K8 | RESETB SYNC_N_CD j is an optional usage of the K2L DFEIO pins to recieve the SYNC
signal from the DAC.
o DAC_SLEEP1 a K2L DFEIOI1 M8 SLEEP NC3 ﬁ
NC4 See DAC38J84 datasheet for implemenation details.
R101 $R102 $R103 DAC38J84
10.0k $10.0k 30
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5
LMKO04828 Decoupling Capacitors
VSYS _DVDD3V3
ALMKO4828 decoupling shall be
placed as close to the IC package
as possible. See LMK04828 Cc518
datasheet and EVM for example 0.01pF
decoupling layout. ’
VSYS DVDD3V3 LMK _VCC1 VSYS DVDD3V3 LMK _VCC2 VSYS DVDD3V3 LMK_VCC3 VSYS DVDD3V3 LMK _VCC4
L.20 L21 L22 123
330 ohm 330 ohm 330 ohm 330 ohm
C519 C520 C521 C522 C523 C524 C525 C526
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND GND GND
VSYS_DVDD3V3 LMK _VCC5 VSYS_DVDD3V3 LMK VCC6 VSYS_DVDD3V3 LMK VCC7 VSYS_DVDD3V3 LMK VCC8
L24 L25 L26 L27
330 ohm 330 ohm 330 ohm 330 ohm
C527 C528 C529 C530 C531 C532 C533 C534
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND GND GND GND
VSYS_DVDD3V3 LMK _VCC9 VSYS_DVDD3V3 LMK_VCCI10 VSYS_DVDD3V3 LMK_VCCI11 VSYS_DVDD3V3 LMK_VCCI12
.28 L29 L30 131
330 ohm 330 ohm 330 ohm 330 ohm
C535 C536 C537 C538 C539 C540 C541 C542
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND GND GND GND
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