



































2 3 4 5 6
A
K2L PCle and SGMII Interfaces
U1Q
CSISC2_2 - SGMII
“SGMII SERDES not utilized. REFRES gg:: — AIZL. SHARED SERDES 2 RXPO  SHARED_SERDES 2 Txpo p—4HZL K2 C52 TXR0.
still required to be installed. AJZ5 | SHARED_SERDES_2 RXNO  SHARED_SERDES_2_TXN0 j—AH23
g%'[ ggg géilll :Eg: SHARED_SERDES_2 RXP1 SHARED_SERDES_2 TXP1 ﬁggi g'[ gg; Réilll
SHARED_SERDES_2_RXN1 SHARED_SERDES_2_TXN1
B
K2L_SGMIICLKP AF23
SGMIICLKP
K2L_SGMIICLKN AF24 SGMIICLKN
:§E21
R181 + RSV_14
£23 { SHARED_SERDES_2_REFRES
3.0k
GND CSISC2_3 - PCle/SGMII
_ ?gt gg%ﬁ;m :k‘i; SHARED_SERDES_3 RXPO  SHARED_SERDES_3 TXPO 2:23 gt ggg KK‘%
PCle/SGMII SERDES TX/RX not SHARED_SERDES_3 RXP1 SHARED_SERDES_3_TXNO
utilized. REFRES still required to be
installed. };(K%'[ ggg RXFL S22 | SHARED_SERDES 3 RXNO  SHARED_SERDES 3 TXN1 -—2S2% KL ggg L
SHARED_SERDES_3 RXN1 SHARED_SERDES_3_TXP1
K2L _PCIECLKN AE20
PCIECLKP
K2L PCIECLKP AE19 PCIECLKN
F22
R182 % RSV_013 c
E22 | SHARED_SERDES_3 REFRES
3.0k
GND
MDIO MDCLK =82 N
mpio —HL ¢
TCI6630K2L
D
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ADC Power Pins, Decoupling Capacitors GPIO, SDIO

== J - limits.

GN

O
@
z
v]

ADC_ADVDD_1V15 ADC_DVDD_1V15
U13B
g AVDD DVDD ;0
15 AVDD DVDD 5‘7‘
17 2&33 Bxgg 51 VSYS_DVDD1V8
25 a7
AVDD DVDD
gg AVDD DVDD i
20| ven bvbD R183
43| AvDD 1.00k
44| Ao SDIN L5 ADC_SDIN
ADC_ADVDD_1V9 46| \ob SoLK 8 ADC_SCLK ADC_SEN o6
= 7 ADC_SEN ADC_RESET oK1
10 AVDD19 SDOUT 11 ﬁgg Slégllz.l;' ADC_PDN OK18
;ﬁ AVDD19 RESET |48
AVDD19
31| aonio vem |22 ADC vem FPNSE
39 | AvDD19 :;R184 :;R185
= b3 b3
45 1 avDD19 pON |80 ADC PDN cuos | Place decoupiing 1.00k $1.00k
capacitor as close
18 GPIO1 ;g ﬁgg gz gé 0.1uF to ADC as possible. \ 4
AGND GPIO2
23| aonD oPIOg | _2L___ADC GPIO3 _T_
26| AGND GPIO4 |83 ADC_GPI04 = =
GND GND
29| AGND
321 AGND DGND |22
37| AGND DGND 2
73 | THERMALPAD DGND |—22
DGND |82
pGND &7
z
ADC32RFAX_72QFN HS1 Heat-sink may be required to keep
ADC operating under datasheet

HEATSINK_270x270 —
GND

ry
The ADC thermal pad is large ground connection for this ADC. Ensure
good connection through multiple vias to the PCB ground planes.

ADC_ADVDD_1V15

[a

Decoupling caps shall be placed as close to ADC power pins as
possible.

0.01yF| 0.01pF

K2L _DFEIO[17.0]

< K2L_DFEIO[17..0]

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

AADC digital inputs VIH = 0.8V, VIL = 0.4V
ADC digital outputs VOH = AVDD19 (1.9V), VOL = 0.1V
Directly compatible with K2L LVCMOS18 GPIO buffers

ADC_PDN R186,,, 10.0 K2L_DFEIO2
ADC RESET _ R187,,1"10.0 K2L DFEIO3
ADC_GPIO1 R188,,, 10.0 K2L_DFEIO4
ADC _GP102 R189 ', 10.0 K2L_DFEIO5
ADC_GP103 R190,,, 10.0 K2L_DFEIO6
ADC _GP104 R191,)10.0 K2L_DFEIO7
ADC SCLK

R192,,, 10.0
ADC_SEN R193,,, 10.0
ADC SDIN R194 .. 10.0
ADC SDOUT __R195 0.0

K2L_SPIOCLK

K2L_SPI0SCS0
K2L_SPIOSIMO
K2L_SPI0SOMI

K2L _SPIOSCS0 ),
K2L_SPIOSIMO_ ),
K2L_SPIOSOMI >

K2L SPIOCLK §
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2 3 ‘ 4 5 6
ADC Analog Input Filtering and Balancing
ry ry rS
Default resistor/capacitor Exact transformer characteristics should be chosen based on bandwidth of interest All ADC input channel signal paths shall be routed as 50-ohm characteristic
configuration matching for signals being detected. Please see the ADC32RF80/45 collateral for additional impedance paths.
ADC32RF4x EVM design considerations.
GND
DNP ADC_INPUT_SHARED_PAD )i
"~ "ADC AINM CON T1~ "1 O i/ ADC_AINP
52U 0 i I () ADC_INPUT_SHARED_PAD > ADC_ANP
1 ADC _AINP_CON DNP 5 1 - - -
SMA-J-P-H-ST-EM1 o ° w
T1 T2
NS ETC1-1-13TR ETC1-1-13TR
2 3 3 2
[a . N hd
Place all input Shared pads used
— structures close to provide optional + +
= i i < <
GND to transformers functionality.
GND GND
J4 e ] R I I
] g
SMAJPH.ST-EML @ 1 ADC AINM_CON C433H DNP ./ \ ADC AINP_CON T1 ! BNP : : ADC_AINM >ADC_AINM
------------------------------- ' L ------- () ADC_INPUT_SHARED_PAD
AN <
ADC_INPUT_SHARED_PAD
GND =
GND
GND
DNP ADC_INPUT_SHARED_PAD )
ADC_INPUT_SHARED PAD| | Yo e
C437 I
J5 . : ADC_BINP > ADC_BINP
L ADC BINP CON &hie - () ADC_INPUT_SHARED_PAD
SMA-J-P-H-ST-EM1 - ° °
fer) s ETC1-1-13TR ETC1-1-13TR
2 3 3 2
[a B N b
Place all input Shared pads used
— structures close to provide optional +
- i H < <
GND to transformers functionality. |
= GND
J6 GND I I ., I
] g
SMALPH.ST-EML @ 1 ___ADC BINM_CON C439H 0.1uF o DNP - ADC BNP_CON T1 : BNP : ; ADC BINM > ADC_BINM
------------------------------- ' - -------2(DADC_INPUT_SHARED_PAD
(3] K2l Ao d [¥e]
Ca41 ADC_INPUT_SHARED_PAD ADC_INPUT_SHARED_PAD
0.1uF
GND = |
GND
D
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ADC_DEVCLKP
ADC_DEVCLKN

ADC DEVCLKP

ADC Analog Input, Reference Clock Input and JESD204 Interface to K2L SoC

U13A

design guide for specific
recommendations.

ry
The input circuit required is application
specific. Please see ADC12J4000
datasheet, application notes and EVM

ADC_AINP 42
ADC_AINP
ADCﬁAINM§< ADC AINM 41
ADC_BINP 13
ADC_BINP
ADC*BINM%( ADC _BINM 14

ADC DEVCLKN

ADC DEVCLKP CS 27

X

1

1

cas2|| _o.apF [ 9 l
C443| [ 110.1pF $R200 1 == K21

] !

i

1

K23

ADC DEVCLKN CS 28

ADC_CLOCK

o0
[ X

INAP
INAM

INBP
INBM

CLKINP
CLKINM

DAOP
DAOM

DA1P
DAIM

DA2P
DA2M

DA3P
DA3M

DBOP
DBOM

DB1P
DB1M

DB2P
DB2M

DB3P
DB3M

SYSREFP

SYSREFM

SYNCBP
SYNCBM

ry
TI K2L Demo 4 only utilizes ADC Channel B, Lanes [3:0].
Alternative configuration could make use of ADC Channel
Alanes [1:0] and Channel B lanes [1:0] mapped to the 4

61 ADC_DAOP :
52 ADC DAON available K2L JESD RX Lanes.
ADC CH A[0] -> K2L RX[0]
gg ﬁgg Bﬁm ADC CH A[1] -> K2L RX[1]
ADC CH B[0] -> K2L RX[2]
- ADC DA2P ADC CH B[1] -> K2L RX[3]
56 ADC_DA2N
53 ADC DA3P
54 ADC_DA3N
66 K2L_JES N ! K2L JESD RXPO
65 i ] K2L _JESD_RXNO
T
| |
69 ! | K2L JESD RXP1
68 ] ! K2L JESD _RXNL
H |
72 ! i K2L JESD _RXP2
71 ] T K2L JESD RXN2
1 1
2 ' i K2L JESD RXP3
1 ! 1 K2L _JESD_RXN3
] T
e ———————— 1
33 ADC_SYSREFP1 K20
34 _ADC SYSREFN1 K22 8 : 22
35 K2L DFESYNCOUT PO == K24
36 K2L_DFESYNCOUT_NO K25 8 : gg

ADC32RF4X_72QFN

ADC_SYSREFP1
ADC_SYSREFN1

2 K2L_JESD_RXPO
K2L_JESD_RXNO

JQ K2L_JESD_RXP1
K2L_JESD_RXN1

2 K2L_JESD_RXP2
K2L_JESD_RXN2

QQ K2L_JESD_RXP3
K2L_JESD_RXN3

K2L_DFESYNCOUT_PO
K2L_DFESYNCOUT_NO
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VDD DAC CLKOV9

VDDAC DAC 0V9

VSYS_DVDDOV9

VSYS_DVDDOV9

VSYS_DVDD1V8

VDDAPLL _DAC 1V8

VDDR DAC 1Vv8

VSYS_DVDD1V8

VDDAREF DAC 1V8

VDDA DAC 3V3

DAC Power Pins, Decoupling Capacitors

DAC VDDCLKOQ9 Decoupling

VSYS_DVDDOV9

VDD DAC_CLKOV9 Li4 VDDAC DAC_0V9

U14B

o—~8 | vDDCLKO9 1 GND1 —A12
B8 [ \ppcikos 2 GND2 —F12
GND3 —812
D9 | vppacog 1 GND4 —M12
E9 | \ppAco9 2 GND5 —ALL
F9 | vbbAcog 3 GND6 —BLL
G9 | \pDACO9 4 GND7 —&LL
H9 _ \bpacog 5 GNDs —R2LL
39 ypDACO9_6 GND9 —ELL
GND10 —FLL
o—F 3 vDDTO09 1 GND11 —C1L
T_63 |ypprog 2 GND12 —HLL
GND13 1L
D3 \ppiGos 1 GND14 —K1L
D4 \/ppIGo9 2 GND15 —LLL
E4 | \DDIGo9_3 GND16 |—MLL
F4_| \/DDIG09 4 GND17 —E8
G4_ | \/DDIGO9 5 GND18 28
H4__ \/ppiGo9 6 GND19 —E8
J4_ | vDDIGO9 7 GND20 —F8
D5 | vppIGo9_8 GND21 S8
J5 | vDDIGO9 9 GND22 —H8
J6_| vDDIGO9_10 GND23 —38
J7 | vDDIGO9 11 GND24 —E7
GND25 —EL
GND26 S
GND27 —H7
PS ﬁs VDDIO18_1 GND28 Eg

L7 | yppiois 2 GND29
GND30 —S6
o—53% | vppAPLLIS 1 GND31 |—HE
L_B10 |\ppapiiis 2 GND32 —A3
GND33 —B2
o— 2 | vpDRI18 1 GND34 —E2
T—%2 |yppris2 GND35 —E3
GND36 —S2
C6 | \ppsig 1 GND37 —H2
C7 | vppsi18_2 GND3g |—A2
9 GND39 —B4
D6 | vopsi18 1 GND4o M4
D7 | vqopsis 2 GND41 —B3
GND42 —C3
o—CS19 | VDDAREF18 1 GND43 —L3
T_K10 [ \ppaREFis 2 GND44 B2
GND45 —E2
GND46 —22
GND47 —E2
D10 _|\ppADAC33 1 GND4g | —H2
E10 | \ppaDAC33 2 GND49 —32
H10 | \ppADAC33 3 GND50 —K2
J10_| \ppADAC33 4 GND51 —L2

DAC38J84

120 ohm

C448 C449_|+C450

0.01pF 1uF 10pF

C444 C445 C446 C447

0.1uF 0.1uF | 0.01uF| 1pF

DAC VDDTO09 Decoupling

VSYS_DVDDOV9

C464_|+ C465

0.1uF | 0.apF | 1pF 10uF

DAC VDDIO18 Decoupling

VSYS_DVDD1V8

C451 C452 C453 C454 C455 C456 C457 C458 120 ohm

VDDAPLL DAC 1V8 o

DAC VDDACO09 Decoupling

L15

VSYS_DVDDOV9
C459 C460_|+ C461

0.01pF 1uF 10uF

DAC VDDIGO09 Decoupling

0.1uF | 0.01pF| 1pF

VSYS_DVDDOV9

C477_]+C478

0.1uF | 1uF 10pF

DAC VDDAPLL18 Decoupling

VSYS_DVDD1V8

C481__|+C482

0.1pF | 0apF | 1pF 10pF

DAC VDDR18 Decoupling

VDDR_DAC 1V8 Li7

C490 C491 C492 C493

120 ohm
0.1uyF 0.1pF | 0.01pyF| 1uF

VSYS_DVDD1V8

C494 C495_|+ C496

0.01pF 1uF 10uF

VDDAREF DAC 1V8 Li8

C487 C488_|+ C489

0.01pF 1uF 10uF

DAC VDDS18/VQPS18 Decoupling

L16
° ° Py —
120 ohm
C483 C484 C485 C486

0.1uF 0.1uF | 0.01uF| 1pF

VSYS_DVDD1V8

C497 C498 C499 C500

C501_]+ C502

0.01pF| 0.01pF| 0.01pF| 0.01pF[ 1pF 10pF

DAC VDDR18 Decoupling

VSYS_DVDD1V8

DAC VDDADACS33 Decoupling

VSYS_DVDD3V3

VDDA DAC 3V3 a a - - L19 _ _

® ® —
120 ohm
C514 C515

0.01pF | 1pF

C510 C511 C512 C513

0.1pF | 0.apF | 0.1pF | 0.1pF

C516 C517_|+C518

0.01pF 1uF 10uF

° ° ° ° . °
cs03 | csoa | csos | csos  1200Mm €507

0.1uF 0.1uF 0.01uF | 1pF
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a

For schematic and layout recommendations
and requirements see the DAC38J84 product
page linked below.

T1 DAC38J84 Product Page

ADAC DACCLK driven by
LMK04828 LVPECL source.

“DAC SYSREF driven by
LMK04828 LVPECL source.

&
DAC SPI port mastered by
K2L SPI_1

DAC Output, JESD204B Interface, SPI and Discrete 1/0 Control

DAC_DACCLKP X
DAC_DACCLKN

DAC_SYSREFP R
DAC_SYSREFN

K2L_JESD_TXP3 2>
K2L_JESD_TXN3

K2L_JESD_TXP2 0>
K2L_JESD_TXN2

K2L_JESD_TXN1

K2L_JESD_TXP1 §<

K2L_JESD_TXPO 2>
K2L_JESD_TXNO

DAC_SYNCBP S
DAC_SYNCBN

rS
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.

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_SPI1SCS0

K2L_SPI1SIMO §<

K2L_SPI1CLK
K2L_SPI1SOMI (

]
A
1
| R201,,, 100k C519|| _1000pF ) REF_NET
i !
1
U14A ! |
! ]
DAC DACCLKP  =C= C520||__0.1yF DAC_DACCLKP_CS X5 A0 | paccikp e iR202,,, 0 C521||__0.1uF 1
DAC _DACCLKN 11 1 DAC DACCLKN CS A9 | DACCLKN ! 1 !
c522 |l 0.1pF 1 L
DAC_SYSREFP C523|| _0.1uF DAC_SYSREFP_CS == AT | sysrerp | = |
DAC_SYSREFN 11 1 DAC_SYSREFN_CS A6 | SveREEN | GND |
C524 |l 0.1pF ! !
1 1
o~
2 RX7P IOUTAP (B:ﬁ Bﬁg 8&85 JQ DAC_OUTOP
RX7N IOUTAN DAC_OUTON
& RX6P
RX6N o~
. IOUTBP 512 Bﬁg 88%& JQ DAC_OUTIP =
& RX5P IOUTBN DAC_OUTIN The output circuit required for the DAC is application
RX5N specific. Please see DAC38J84 datasheet, application
1 notes and EVM design guide for specific
i& g;iz ouTeP L_H12 DAC OUT2P —_— recommendations.
J12 DAC_OUT2N <§DAC—OUTZP
KoL JESD TXP3 == C525||_0.1uF K2L JESD TXP3 CS  <O= M3 | pyap LEDIE DAC_OUT2N
K2L JESD_TXN3 11 1 K2L JESD_TXN3_CS M2 | pyan
Cc526 1l 0.1pF
K2L JESD TXP2 == C527||__0.1uF K2L _JESD_TXP2 _CS = U | pyop |OUTDP —L12 DAC_OUT3P ==
DAC_OUT3P
K2L JESD_TXN2 — H o ] K2L JESD _TXN2 CS M1 | R¥on |oUTDN K12 DAC_OUT3N <§DAC70UT3N
K2L JESD TXP1 == C529|| _0.1uF K2L JESD TXP1 CS = KL pyap
K2L_JESD_TXN1 1 1 K2L JESD_TXN1_CS 31| pyin
Cc530 1l 0.1pF
K2L JESD TXP0 == C531||  0.1uF K2L JESD TXP0_CS == c1 K5 K2L_DFEIO9 o K26
KoL JESD TXNO T | K2L JESD_TXNO CS HL | oo TXENABLE 0O
Cc532 |l 0.1pF
R203
10.0k
DAC _SYNCBP == B7 F10 DAC EXTIO o K27 C533|| _0.1uF
DAC SYNCBN BS | ovncon EXTIO O I
RBIAS G0 DAC RBIAS | |
GND  GND
K28 DAC_AMUX0 H3 R204
O AMUXO0
K29 o DAC_AMUX1 E3 | amux 1.91k -
Rbias controls the full-scale current output according to datasheet equation:
DAC38J84 L IOUTFS = (coarse_dac + 1) /16 x IBIAS x 64 = (coarse_dac + 1) /16 x VEXTIO / RBIAS x 64
GND
U14C
K2L DAC_SPI1SIMO ~_a K30 L10 C5 DAC IFORCE K31
K2L DAC SPI1SCS0 o5 MO Sorns R [CC4 _DAC VSENSE 8 K33
< K2L DAC SPIICLK ~ a K34 LS ISk ATEST K9 DAC ATEST o K35
K2L_DAC_SPI1SOMI R205,,, 10.0 K2L DAC SPIISOMI RS X o K36 M0 | o5g
= ALARM L8 DAC ALARM o K7
4 | 1ok TESTMODE K8 DAC TESTMODE o k38
A
JTAG interface not utilized. JTAG subsystem held in reset g TDI
per datasheet insuctions by TRSTB tied to GND. 2 TDO
™S
3 TRSTB L ATI K2L Demo 4 software shall utilize the differential, LVDS
K39 KoL DFEIOL0 ‘s SYNC_N_AB j SYNCBP/N interface. Utilizing the SYNC_AB and SYNC_CD pins
(@) RESETB SYNC_N_CD is an optional usage of the K2L DFEIO pins to recieve the SYNC
signal from the DAC.
o K40 - K2L_DFEIO11 M8 | rep NC3
NC4 ﬁ See DAC38J84 datasheet for implemenation details.
R206 $R207 $R208  DAC38J84
10.0k $10.0k 30
GND GND GND
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http://www.ti.com/product/DAC38J84/description

DAC Analog Output Filtering and Balancing - Channels 0 and 1

ry
Exact transformer characteristics should be chosen based on bandwidth of interest
for signals being detected. Please see the ADC32RF80/45 collateral for additional
design considerations.

impedance paths.

A
All ADC input channel signal paths shall be routed as 50-ohm characteristic

DAC_OUTPUT_SHARED_PAD

K41 = .
Place ground clip near
associated DAC input
channel transformers
= DAC_OUTPUT_SHARED_PAD
GND
T5 JTX-2-10T+ T6 MABA-007871-CT1A40
A
Place all DAC output DAC_OUTOP_T1 4 1 DAC OUTOP_T2 1 = = 6 DAC OUTOP_T3
structures close to 3 l AN ]
transformers [ ) DAC OUTO GND 5 S
= = DAC OUTON T1 6 3 - 3 DAC OUTON T2 3 4 DAC OUTON T3
GND GND DAC OUTO GND 2 _Ine
2R216 R220 R221
3499 DNP. - DNP. DNP. 30 0
DAC_ouTON $y—DAC OUTON /1 L |
1 - —
V. | GND GND
DAC_OUTPUT_SHARED_PAD
GND
DAC_OUTPUT_SHARED_PAD
ety K42 APla(:egroundclipnear
i I R225 r( )] associated DAC input
DAC_OUT1P DAC OUTLP 1 - channel transformers
_____ ! O
= DAC_OUTPUT_SHARED_PAD
$R226 pNp DNP DNP GND
T7 JTX-2-10T+ T8 _MABA-007871-CT1A40 AT F; 2'3'0"'"" TTTTTTTT 39 SMA-J-P-H-ST-EM1
A 1
Place all DAC output DAC OUTIP T1 4 1 DAC_OUT1P T2 1 = = 6 DAC OUT1P T3 : Py yye DAC_OUTI1P CONE 1
structures close to g l A ] ---------------------------
transformers [ 4 DAC OUTL GND 5 —_— DNP 10|
= = DAC OUTIN T1 6 3 ° 3 DAC OUTIN T2 3 4 DAC OUTIN T3
GND GND DAC OUT1 GND 2 NC 1 1
SRo32 R236 R237 GND GND
349.9 DNP., DNP. DNP. 20 0
DAC_OUTIN DAC OUTIN : — L L
e ' GND GND

DAC_OUTPUT_SHARED_PAD

Orderable: EVM_orderable

Designed for: Public Rel

[Mod. Date: 8/29/2016

TID #: TIDEPOOXX

Project Title: TI 66AK2L06 DSP+ARM® Processor JESD204B Att

Number: TIDEP0081 [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 design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: k2|_adjacent_market_solutiofSHedefibf 38

Drawn By:

File: dac38j84 03.SchDoc [Size: B

13 TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: a0271760

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

© Texas Instruments 2016

2 3 4

8J84




2 | . | : | : .
DAC Analog Output Filtering and Balancing - Channels 2 and 3
ry rS
Exact transformer characteristics should be chosen based on bandwidth of interest All ADC input channel signal paths shall be routed as 50-ohm characteristic A
for signals being detected. Please see the ADC32RF80/45 collateral for additional impedance paths.
design considerations.
DAC_OUTPUT_SHARED_PAD
ry
N @"'““1 ka3 Place ground clip near
i I R241 r( )] associated DAC input
DAC_OUT2P DAC OuTzP 1 - channel transformers
_____ ! e
' = DAC_OUTPUT_SHARED_PAD
ghet  DNPDNP DNP GND
T9 JTX-2-10T+ T10 MABA-007871-CT1A40 A R246 ! J11 _SMA-J-P-H-ST-EM1
ry 1
Place all DAC output DAC OUT2P_T1 4 1 DAC_OUT2P T2 1 = = 6 DAC_OUT2P T3 : Py A DAC_OUT2P CONE 1 -
structures close to g l AN ] ---------------------------
transformers q ) DAC OUT2 GND 5 S DNP 0 <r
3 5282 f
= = DAC OUT2N T1 6 o s 3 DAC OUT2N T2 3 4 DAC OUT2N T3
GND GND DAC OUT2 GND 2 _Ine 1 i
SR248 R252 R253 GND GND
349.9k DNP- -DNP. DNP. 20 0
B
GND GND
DAC_OUTPUT_SHARED_PAD
GND
DAC_OUTPUT_SHARED_PAD
ety ka4 APlacegroundclipnear
i I R257 r( )] associated DAC input
DAC_OUT3P DAC OUT3P 1 - channel transformers
_____ ! e —
= DAC_OUTPUT_SHARED_PAD
$R2®  onp DNP DNP, GND
T11 JTX-2-10T+ T12 MABA-007871-CT1A40 AT F; 2'6'2'""" 77777 013_SMA-J-P-H-ST-EM1
ry 1
Place all DAC output DAC _OUT3P_T1 4 1 DAC_OUT3P_T2 1 . . 6 DAC_OUT3P_T3 - - DAC_OUT3P CONE 1
structures close to % l AN ] ---------------------------
transformers q p DAC OUTS GND 5 _— DNP 0
= = DAC OUT3N T1 6 3 ° 3 DAC OUT3N T2 3 4 DAC OUT3N T3 ¢
GND GND DAC_OUT3 GND 2 NC 1 1 c
SR264 Ro68 R269 GND GND
349.0k DNP-, - DNP. DNP. 20 0
GND GND
DAC_OUTPUT_SHARED_PAD
GND
D
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LMK04828 Decoupling Capacitors
VSYS_DVDD3V3
ry
LMK04828 decoupling shall be
placed as close to the IC package
as possible. See LMK04828 C540 A
datasheet and EVM for example 0.01pF
decoupling layout. '
GND
VSYS_DVDD3V3 LMK_VCC1 VSYS_DVDD3V3 LMK_VCC2 VSYS_DVDD3V3 LMK_VCC3 VSYS_DVDD3V3 LMK_VCC4
L20 L21 L22 L23
330 ohm 330 ohm 330 ohm 330 ohm
C541 C542 C543 C544 C545 C546 C547 C548
0.1pF 0.1pF 0.1pF 0.1pF 0.1uF 0.1uF 0.1pF 0.1pF
GND GND GND GND GND GND GND GND
VSYS_DVDD3V3 LMK_VCC5 VSYS_DVDD3V3 LMK_VCC6 VSYS_DVDD3V3 LMK_VCC7 VSYS_DVDD3V3 LMK_VCC8 B
L24 L25 L26 L27
330 ohm 330 ohm 330 ohm 330 ohm
C549 C550 C551 C552 C553 C554 C555 C556
0.1uF 0.1pF 0.1pF 0.1uF 0.1pF 0.1pF 0.1pF 0.1uF

@
Z
o
@
2
w)
@
zZ
lw)
@
Z
o
@
2
w)
9]
2
w)
@
2
lw)
@
2z
o

VSYS_DVDD3V3 LMK_VCC9 VSYS_DVDD3V3 LMK_VCC10 VSYS_DVDD3V3 LMK_VCC11 VSYS_DVDD3V3 LMK_VCC12
L28 L29 L30 L31
330 ohm 330 ohm 330 ohm 330 ohm
C557 C558 C559 C560 C561 C562 C563 C564
0.1uF 0.1uF 0.1uF 0.1uF 0.1pF 0.1pF 0.1uF 0.1uF

@
z-||
o
@
Z-||
v}
@
z.||
o
@
Z.||
o
@
Z-||
v}
@
Z-||
lw)
@
Z-||
o
(9]
z.||
o

C
D
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ry
For schematic and layout recommendations
and requirements see the LMK04828 product
page linked below. LMK04828 Reference Clock Input, SPI Control, SYSCLK, SYSREF and Reference Clock Output
T1 LMKO04828 Product Page
LMK_VCC12 LMK_VCC11 A
[32] N — o D o] N~ © L < o fnl o ()
ALMK04828 RESET and SYNC 2 2 5 2 2 2 2 2 2 2 2 2 2 2 Eh%l?(o48288|SQ/NOPB
mastered by System Controller x o = e = =) B B I e ) e s B = =
(microcontroller) not shown here. All unused pins shall be routed with — © © © ©f © © v\ v\ o o o] b 6f 1 W 1 < x
short stubs to aid in solderability and - — " 4 » Er— — N LMK LD2 LMK04828 LD1 and LD2 monitored by
mechanical robustness. Indicated by 2 3 &8 § & g 2 E g 9 & g B & e 2 2 <LMK_LD2 | System Controller (microcontroller) not
the LMK-xx unused pin nets names. & 0 5 3 5 3 o ®» 3 3 3 3 9 3 & 2 ¢ shown here.
§y 2 ¥ g x 0 g X 8 x o ¥ I X 7 Status1
8 3 @ g & ¥ £ g 2 g 2 8 9 = Q 2 Green
> a8 © a 3 8 O a 3 a © > G 0 ? k45 N
P e SO VEe (¢ 2= ADC DEVCLKP 1. @ Status LD2 48 R273 I
VSYS DVDD3va | LMK04828 DCLKOUTO used as ADC_DEVCLKP oul atus._ P |
- the device clock for the ADC 2= ADC DEVCLKN ) 4 270
ADC_DEVCLKN {4 DCLKout0* Veel0_PLL2 —*————| MK_VCC10
== / I
lRo74 - ADCfSYSREFP( ADC_SYSREFP 3 SDCLKoutL CPout2 46 LMK CPOUT2 : a :
b3 LMK04828 SDCLKOUTO used as ‘ - ! 1
2:32k the SYSREF for the ADC ADC_SYSREFN ADC SYSREFN 4 SDCLKoutL* Vees_ cP2 45— 11 MK_VCCo : o5 | &
| H Optional external charge-pump filter element. Shall be placed as close
! - ! C566 3900pF ! [PUIEIEL YA B
LMKﬁRESET) LMK _RESET S~ RESET OSCin* M{M ! 47pF P ' as possible to LMK04828.
1 1
LMK_SYNC LMK_SYNC 8 sYnC OSCin M’{B | R275 H Please see LMK04828 datasheet, application notes and EVM design
MK7 7 42 H 619 H guide for specific recommendations.
)lé - | NC Vce8_0SCin 4|LMK_VCC8 1 H
<;R276 | |
$1.3k JLMK8 8 N OSCoutt/CLKin2* —2LLMK:AL ! ! B
1 1
SEMK9 9 |\ 0SCout/CLKin2 [—40LMK:AQ | = () REF_NET
_ ] -
B LMK_vCC1p———-22 1 veer veo Vee7_osCout —32 {1 MK_vCCT 19.2 MHz TCXO
'|| 567 ”O.lpF LMK _LDOBYP1 11|\ pobypl CLKin0* 38 LMK _CLKINON_CS C568 || _0.1pF | VSYS_DVDD1V8
Il vP in Il I u16
C569, , 10uF
'|| H LMK _LDOBYP2 12 LDObyp2 CLKinO 37 LMK CLKINOP_CS C570 H 0.1uF LMK _CLKINOP _R277 AV 10.0 LMK _CLKINOP_RS 3 ouT VCC 4
& == &
LMK04828 DCLKOUT? used as ‘ DAC_DACCLKP <4 DAC _DACCLKP 13 | SDCLKout3 Veos_PLLL —38 | MK_vCC6 'Special care should be taken to GND isolate CLKINO signal. ‘ 2 oD GND L o571
the device clock for the DAC ——
DAC_DACCLKN < DAC DACCLKN 14| spcLkouts* CLKin1*/Fin*/FBCLKin* |33 EMK:35 IT2100F 1pF
o~ — — —
N DAC_SYSREFP 4 DAC SYSREFP 15 beLkout2 CLKInV/Fin/FBCLKin ka-34LMK:34 = = S
LMK04828 SDCLKOUT3 used as ‘ —~ n~
the SYSREF for the DAC DAC_SYSREFN DAC SYSREFN 16 pcikoutzr . Vee5_DIG 334| LMK_VCC5 For best ADC/DAC performance the reference oscillator
u o 5 ~ & o should be carefully selected to meet requirements of the
% 9 5 5 g & 8 e & 5 35 0 LMK04828
3 5 ¢ ¢ 3 38 3 3 ¢ & 2 4
ry =
DAC_DACCLKP DAC_SYSREFP DAC DACCLK and SYSREF are %ll . ¢« O ‘8| d d é é g\ é é d d % E
LVPECL inputs which require 5 8 8B B &£ 68 8 3883 888 & &
DAC_DACCLKN DAC_SYSREFN LVPECL source biasing and
AC-coupling as described in the N o o9 gf gl oy ET 3 ET © QT_ o Q ET Pl I
1Rr278 LR2T9 3R280 fR281 DG CEEeE] SBEien LMK vecol LMK_CPOUT1 N !
2240 3240 $240 3240 a2 _veez ! |
1
\ 4 \ 4 : cs72 i AOptional external charge-pump filter element. Shall be placed as close E
! C573 3900pF ! . i :
LMK_SPI_CSB LMK _SPI_CS ! PE as possible to LMK04828.
LMK SPI_ oLk S LMK SPI CLK [ i A4TpF i
= = LMK_SPI_DATA S LMK SPI DATA R282,,, 100 LMK SPI DATA RS k46 1 R283 H Please see LMK04828 datasheet, application notes and EVM design
n~ H 619 H guide for specific recommendations.
LMK04828 SPI port mastered by ! !
System Controller (microcontroller) ! 1
not shown here. — | i
LMK_VCCEI— LMK_VCC4 : L !
= ! = REF_NET
LMK04828 SDCLKOUTS used as ‘ --------------------- !
the SYSREF for the K2L —~ K2L DFESYSREFP LMK LD1
K2L_DFESYSREFP S KoL DFESYSREEN ¢————=KIMK_LD1
= K2L_DFESYSREFN S KoL SYSCLKP =
LMK04828 DCLKOUT4 used as ‘ K2L_SYSCLKP S KoL SYSCLKN Status2 LMK04828 LD1 and LD2 monitored by
the SYSCLK for the K2L K2L_SYSCLKN §G alUSZ| gystem Controller (microcontroller) not
€N | shown here.
7y o~
LMK04828 DCLKOUT used as ‘ K2L_JESD_SERDESO_REFCLKP € -
the JESDO SERDES clock for the K2L_JESD_SERDESO_REFCLKN
KoL JESD SERDES1 REECLKP > K2L_JESD_SERDES1 REFCLKP
= — - > K2L_JESD_SERDES1 REFCLKN
i K2L_JESD_SERDES1_REFCLKN R284
LMK04828 SDCLKOUT7 used as ‘ 270
the JESD1 SERDES clock for the
D
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VSYS 1v8
L33

c577
10pF

(9]
Z
O

VSYS_3V3
L35

ry
Ferrite beads shall be placed as
close as possible to the

CDCM6208 power pins.

ry
Decoupling capacitors shall be
placed as close as possible to the
CDCM6208 power pins

CDCM6208 Low Phase Noise PLL - Power, Reference Clocking, SPI ,Control and Clock Output

VSYS _3Vv3 BLM18AG102SN1D

1000 ohm

132

C584
10pF

9]
Z
]

VSYS 3V3

L36

(9]
Z
v]

BLM18AG102SN1D BLM15HD102SN1D
1000 ohm L34 1000 ohm
3 I I:i a - CDCM-FIL-VDD18-VCO
C578 C579 C580 C581 lcsaz C583
10pF | 1pF 0.1uF 10pF 0.1uF | 0.1pF
= GND —=
GND GND
CDCM-FIL-VDD18-PLL
BLM18AG102SN1D
1000 ohm
- - - - o CDCM-FIL-VDD33
GND
BLM18AG102SN1D
1000 ohm

CDCM-FIL-VDD18

CDCM-FIL-VDD18-VCO
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A
CDCM FIL VDD18 PLL
CDCM-FIL-VDD33
EIL- 7y
[ CDCM-FIL-VDD18 Recommend configuring
CDCM6208 output for LVDS
ol o ~ o o ololols|~olals (Low-Power CML). This output
~ Sl o 7] u17 mode is directly compatible with
E— . the K2L LJCB and SERDES
W 8 = =i 8 é g § 5 ;'l G refernce clock input buffers.
R ——— 0 8 5 0o geddaess
Primary input is used in 3.3V o 8 a3 8 a s>
LVCMOS mode. Lo S & 5 BBBS8
8 o >>55>
> 8
@) Y1
S
ouT 3 CDCM-X0O-25M-RS  R285,,, 10.0 CDCM-XO-25M 8 PRI REFP Yo P 14 K2L DDR3ACLKP >K2L DDR3ACLKP
5 |
z CDCM-REFN PRI_REFN ¢ YoN [pid K2l DDRIACLKN > K2L_DDR3ACLKN
FOX924B-25.000 N g
o~ - (=
_ ?%%Gk 2 = vup 17 CDCM-YIP K47 “k2L DDR3ACLK @ 100 MHz
— Primary input selected by ’ o
= | REF_SEL pin low. @ viN 16 CDCM-YIN k48
GND o
o
g Ya_p 26 CDCM-Y4P R287 AV 49.9 B
£ 4 25 CDCM-YaN R288,,, 49.9
VSYS 1V8 - h
vs p 20 CDCM-YSP R289,,, 499 GND
8 )_| VVv
R290 £ Y5 N 28 CDCM-Y5N R291,,, 49.9
1.00k — oy
- =
Secondary input is unused. 1 SEC_REFP Y2_P 20 K2L DDRSACLKP GND >K2L7USBCLKP
124 SEC_REFN 5 Y2N &Zl K2L DDRSACLKN > K2L_USBCLKN
o o  E—
R292 5 2
v = 23 CDCM-Y3P K49 A
1.00k 5 Y3_p O K2L USBCLK @ 100 MHz
7S B
CDCM reset, configuration, and status @ Y3_N 22 CDCM-Y3N Ks0
pins and SPI interface mastered by — a
System Controller (microcontroller) not - R
. GND o Y6_p 32 CDCM-Y6P _R293 A 49.9
£ g N b33 CDCM-Y6N R204,,, 49.9+
CDCM-SPI-SCS CDCMSPLSCS 4 | SCSIADLIPIN 3 - —
Coomsplecr S CDCM-SPLSCL M| S =
< CDCM-SPI-SDI 2 35 CDCM-Y5P R295,,, 49.9 GND
CDCM-SPI-SDI SDI/SDA/PIN1 o Y7_P
CDCM-SPI-SDO CDCM-SPI-SDO R296,,, 10.0 CDCM-SPI-SDO-RS 3 SDOJADO/PIN2 @
A L7 N 36 CDCM-Y5N R297,,, 49.9 c
CDOM-STATUS1 << gggmgﬂggé 2200 STATUSLPIND — 1
CDCM-STATUSO - STATUSO GED
CDCM-REF-SEL 6
REF_SEL
CDCM-SI-MODE1 47 e C591
CDCM-SI-MODE1 = SI_MODE1
CDCM—SI—MODEO§< CDCM-SI-MODEO 1 SI_MODEO REG_CAP 40 CDCM-REG-CAP H
CDCM-SYNCN CDCM-SYNCN 42 | synen 10pF |
CDOM-PDN < CDCM-PDN 43 PDN =
CDCM-RESETN < CDCM-RESETN 44 RESETN/PWR a ELF 41 CDCM-ELF GND
=4
o o7 o Y S
CDCM6208 ! R298  cpDCM-ELF-C1 || |
$R299 SR300 $R301 9 ! 200 Il ! —
$1.00k $1.00k +1.00k ol | 0.022uF !
i C605 !
° i || i
= i X = |
GND | 100pF = !
r— 1
oD = REF_NET(D - GND
External filter for VCO (see CDCM datasheet for b e !
details):
Synthesizer mode (high loop bandwidth)
CDCM6208V1:
With C1=100pF, R2=500, C2=22nF and
Internal components R3=100, C3=242.5pF,
fPFD=25MHz, and ICP=2.5mA:
Loop bandwidth (337kHz) D
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TPS544B24 - K2L Smart-Reflex (AVS) Regulator
a n J15
Debug header exposing the full 5 PMBUS CLK
PMBUS interface. Can be useful for [ 4 PMBUS_CLK < 7S
debugging with the TI Fusion Digital [ g Emgldg ,IZG;—QT g PMBUS_DATA VSYS 3v3 K2L_DVDD1V8 VSYS 3v3 K2L_DvDD1V8 K2L 12C0 is currently utilized for PMBUS control
Power dsign software and associated [ 4 2 PMBUS CNTL 2 PMBUS_ALERT by the K2L PDK software releases. Other 12C
TI GPIO to USB converter. [ 1 PMBUS_CNTL L L ports could be used but software changes
- would be necessary. A
TSW-105-07-G-S 2R302 2R303 $R304 ;R305
= $2.00k $2.00k 34.75k $4.75k
ry
GND PCA9306 bridge EN pin should be enabled such that K2L
u1is 12C pins remain isolated through power-on-reset
sequence. 12C communication to the TPS544B24 should
Emggg gk‘KrARRS’S g SCL2 SCL1 i gt gg;% < K2L_SCLO startup after a proper PORz sequence is executed on the
SDA2 SDA1 K2L_SDAO K2L.
EN (-8 K2l TPS PCA EN L 4 <K2L7TP57PCA7EN Recommend that the EN pin is tied to K2L GPIO or to
> board supervisory logic.
VREF1
1 7 R306
J_— GND VREF2 4.75k
rS
— PCA9306DCTR Compensation and feedback RC
GND networks setup in same manner as
— K2L EVM. Please see TPS544B24
N datasheet and application notes for
GND ; e
details and optimizations.
<R307
3$10.0
PGOOD _K2L CVDD [ TPS1 O—e >PGOOD_K2L_CVDD B
o= --—— |
1/\ 1
i C606| | 2200pF  R3Q8, 8.45k !
R309,,, 8.25k TPS544 SS ! I !
! C607] | 100pF !
i I i
VSYS_DVDD3V3 TPS544 COMP 1 H
TPS544 BP3 R310,,, 10.0k TPS544 RESET TPS544 FB ! !
S
Py A R311 MA 33k TPS544 RT TPS544 DIFFO E ! KoL CVDD VDDCMON/VSSCMON are
ADDRO - 10k - ADDRO = 0b0 of o o ~ o w ¢ o 1 ! die-level CVDD sense pins. These
ADDR1 - 10k - ADDR1 = 0b0 *l B B & & & 3 8 ! ¢ CO0B||22000F R312,,, 200k o | pins pass through the substrate
Selects ADDR[1:0] = 0b00 — ! 1 level CVDD power planes and
>R313 >R314 2R315 $R316 — .
> 2 2 B3 N E 9 2 3 5 ¢ 2 @2 ui19 1 R317 \\\ 081k ! allow the regulator to sense CVDD —
2,00k $2.00k 32.00k 32,00k GND H 8 2 8 3 i TPS544B24RVF i i R318 ight at the K2L di
W 2 @ O a i i 100 Like] s EX UL 12
g P
PMBUSﬁCNTL( PMBUS CNTL R319 A 0 PMBUS CNTL RS 1 CNTL <_§> VOUTS- 32__TPS544 VOUTSN <K2L7VDDCMON
0
R321 A 10.0k TPS544 ADDR1 2 ADDR1 VOUTS+ 31 TPS544 VOUTSP TPS3 R3. 10.0 <K2L7VSSCMON
T T T T T T TRAs, QR AL T T T T T T T T T T T T T T T T T T T TTIOG S 19vun 1
1 + R323 ,\\-10.0k TPS544 ADDRO 3 | ADDRO VSET |30 TPS544 VSET 1A\ R324,,86.6k VSYS 12V0 ! R325
— i !
! 100
PMBUSﬁDATA( PMBUS DATA GND R326 AV 0 PMBUS DATA RS 4. DATA vDD —29 TPS544 VDD s /I a R32'Z'A' 1.00 i
! |
PMBUSﬁCLK( PMBUS CLK R328 A 0 PMBUS CLK RS 5 CLK BP6 28 TPS544 BP6 ! C609 H 2.2uF 610 !
! 1
SRATERT ! 4.7uF —
PMBUSiALERT< PMBUS ALERT R329 A 0 PMBUS ALERT RS 6 SMBALERT BP3 27 _TPS544 BP3 : C611 2.2uF M ! oD c
1
C612|| 0.1yF TPS544 BOOT RC R330,,, 0 TPS544 BOOT 7 - BooT PGND —26 ; o i H
1] vy ! hd e — 1
-------------------------------------------------- 1 N N |
8 25 ! GND GND |
K2L_CVvDD 7 SwW VIN ! = |
L37 ! | GND H
: 9 Isw VIN 24 ! :
| g gy g g S g g g
SRP7030-R22M 10 23 &)
| S VAL VSYS 12V0
1 sw VIN 22
1
q
} 12 21
1
: C620|| 1000pF TPS544 SNUB R3], 3.0 ! sw VN
! Il !
i J_ !
= ! O o o o o o o o o
GND K2L AVS Core 0.85V to 1.0V @ 15A — | = 1 z z z z z =z z =z z n~
GND ' GND ! g 9 9 9 9 QO O O O R_VSET = 86.6k sets 1.0V startup
H ! voltage when TPS544B24 is
B e i of 2| w o N e« o o = intended to be mastered through
| | | | | | — N < -
d) PMBUS. N
GND
TPS544_CRITICAL a
GND
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shown here. Reference the link below to view as the TPS54600

ry
TI Web Bench used to construct th\is TPS65400 reference schematic ‘
datasheet for calculations and optimization options.

T1 Web Bench TI K2L Design #4 - TPS54600 #1

TPS65400 Quad Channel Buck Controller #1

PMBUS CLK R332,,, 0 TPS651 SCL
e é PMBUS DATA R333 V' 0 TPS651_SDA
PVBUS, ALERT PMBUS_ALERT. R334,,, 0 TPS651 1I2CALERT.
PMBUS, CNTL <{__PMBUS_CNTL R335,,, 0 PS651 I2CALERT
rS
All feedback line should be routed as close to the
highest loaded section of the target power plane to
VSYS 12V0 account for the highest IR drop on the plane.
U20
C630
+C631 cp1 1 TPS1 CB1 1 PWR_FEEDBACK
5 | pyviNt 1 138 VSYS 3V3
6 pviN2 0.1uF — T
30 PVIN3 swi 2 & TPS1 SW1 ~NY Y
31| pviNg swi ﬁ 3.3uH
= 2 S 638
oND VIN
TPS651_PGOOD py———— T TPS1 VFBL
TPS651 VDDD R338,,, 10.0k TPS651 PGOOD 17 J pcooD =
C639 = GND
EN TPS1 SW1 VSYS 3v3 48 12 _TPS1 CB2 I PWR_FEEDBACK  GND
Emﬁg:i@mx:gf&g 4 EN_TPSL SW2 VSYS 1v8 13 Emgml ENSEQ ce2 1 L39 VSYS 1v8
EN TPSI SW3 VKoL 0ves < EN TPS1 SW3 VK2L 0V85 27 | enswa 0.1uF |— 1’
TS SWE_VRE < EN _TPS1 SW4 VK2L CVDD1VO 34 9 o  TPS1 SW2 ~ \
EN_TPS1_Sw4_VK2L_CVDD1VO0 o 4 -t ot ENSW4 SwW2 0
g 3 3 3 sw2 j 4.7pH L
vl ¢ o K51Q Swo |11
555 TPS651 VDDD o R344,,, 100k | TPS651 CE 28 | e 224F
B Bl B B [R345,,,710.0k TPS651 CLK OUT 44 | ¢y oyt VFB2 14 TPS1 VFB2 346 0132k
< < < < L
co4 = GND
C642|| _10uF TPS651 VDDG 18 | vope cB3 |28 TPS1 CB3 I PWR_FEEDBACK  GND
= C643||4.7uF TPS651 VDDA 19 |vopa 1 L40 VK2L_0V85
GN C644||_3.3uF || TPS651_VDDD 20| voob o | - Y
SwW3 29 TPS1 SW3 ~YY Y /\
1 C645 5uH L
= 1 TPS651 C12  R347,,, 124k o 46 | ~ovo:
GND 1 C647 VFB3 28
1200pF T TPS651 Cl1 22uF
1 R349 13.2k
= 15pF C648
GND 649 ca| 33 TPS1 CB4 Il =
|| TPS651 C22 R350,,, 750k o 15 | ~quioo Il L4l = GND VK2L_CVDD1VO0
I C650 0.1pF — fm e ,
1200pF 1] TPS651 C21 Swa 32 TPS1 Sw4 YL [7AN Py |
I 3.9uH [ A i
= 36pF =M R351. 855 (b
GND C652 VFB4 35
TPS651 C32  R352,,, 3.74k o 25 | quioo PWR_FEEDBACK 22uF
! C653 R353,,, 13.2k
1200pF T TPS651 C31
" =
= 4.7pF 45 TPS651 SS1 _ C654|| 0.068uF = GND
GND Cces5 e 16_TPSeb1 552 |—Ce56]| _0.0680F GND
1 TPS651 C42  R354,,, 6.98k o 36 | ouvpa S53/PG3 |24 TPS651 SS3 C657][__0.068uF
Ji C658 se4/pGa 37 TPS651 SS4 IIces9|__0.068uF &
1200pF 1 TPS651 C41 |
1l
= 6.2pF =
GND GND
R355,,, 10.0k TPS651 I2CADDR 38
TPS651_I2CALERT _ 41 :ESQEIIEJI?T
TPS651_SDA 21 Spa PGND2 |8
= TPS651_SCL 43" ] 21 2o I
GND TPS651_RST N 39 ] ReT N
gR3%6 - AGND 2L
$10.0k \__R357,., 383k _TPS651 RCLOCK SYNC 40 RCLOCK SYNC PAD —42
- ; g
g
TPS651_RST_N ), J:— (5 =
GND REF_NET TPS65400RGZ GND

ry
Reset tied to the VDDD regulator output to automatically
come out of reset on power-on. Reset can also be controlled
by Board Management Controller (microcontroller) not

&
393K sets up a 393KHz switching frequency. See
the TPS65400 datasheet and TI Web Bench for
optimization options.

shown here.

2ouF  Channel 1 - System 3.3V @ 4A

C640 Channel 2 - System 1.8v @ 4A

lcme Channel 3 - K2L 0.850V @ 2A

ces1 Channel 4 - K2L 1.0V @ 2A
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1 2 3 4 5 6
= _ : TPS65400 Quad Channel Buck Controller #2
TI Web Bench used to construct th\is TPS65400 reference schematic
shown here. Reference the link below to view as the TPS54600
datasheet for calculations and optimization options.
T1 Web Bench TI K2L Design #4 - TPS54600 #2
A
PMBUS CLK R358,,, 0 TPS651 SCL
e é PMBUS DATA R359 /' 0 TPS651_SDA
PMBUS ALERT PMBUS ALERT R360,,, O TPS651 12CALERT
_ —
PMBUS_CNTL {__PMBUS_CNTL R361 A 0 PS651 I2CALERT
r'S
All feedback line should be routed as close to the
highest loaded section of the target power plane to
VSYS 12V0 account for the highest IR drop on the plane.
u21
C660
cB1 1 TPS2 CB1 || PWR_FEEDBACK
5 | pyviNt 1 (P VK2L_DDR_1V35 —
6 pviN2 0-1uF L42
30| pying Sw1l—2 o TPS2 Swi 1 ~v v L3
1
3L pvina swi —3 3.9uH Channel 1 - K2L and DDR3 SDRAM 1.35V @ 4A
— Swi
= 2 |yn C668
GND TPS652_PGOOD py———— 224F
= VFB1 47 TPS2 VFB1
TPS6512 VDDD R364,,, 10.0k TPS652 PGOOD 17| pcooD -
C669 = GND
EN_TPS2_SW1_VSYS_1V35 EN TPS2 SW1 VSYS 1V35 48 | ENSWIENSEQ cB2 12 TPS2 CB2 I PWR_FEEDBACK  GND
< EN TPS2 SW2 VSYS 1V15 13 I VSYS 1V15
EN_TPS2_SW2_VSYS_1V15 % EN TP ENSW2
S2 SW3 VSYS 0V9 27 0.1pF
EN_TPS2_SW3_VSYS_O0VO EN_TPS2 SW4 VSYS 1V9 34 ] ENSWS 9 TPS2 SW2 . k43 3 AT T e e e 1 5
EN_TPS2_SW4_VSYS_1V9 oo S I ENSW4 SW2 5 ® NYY'\3 o AN Py !
. L gypm———— e 1 -
EEE K520 sw2 10 ! Raos——--f Channel 2 - System 1.15V @ 4A
< < < <2 10.5k C670
S35 53 TPS652 VDDD o R370,,, 10.0k TPS652 CE 23 | 22)F
Bl B B © 1_R372 ., 10.0k TPS652 CLK OUT 44 14 TPS2 VFB2 R371
NN N~ AN CLK_OuT VFB2 M-
B S 24k 1
c671 = GND
C672 10uF TPS652 VDDG 18 VDDG cB3 28 TPS2 CB3 || PWR_FEEDBACK  GND
=i C673|[4.7pF TPS652 VDDA 19 |vopa I L4 VSYS_0v9
GND C674 3.3uF I TPS652 VDDD 20 VDDD 0.1pF ——
_— PR e PP PP P .
Sw3 29 TPS2 SW3 ~NY Y :7 - '
1 C675 4.7pH [T (S i - —
= || TPS652 C12  R374,,, 562k o 46 | coubs H R373 Channel 3 - System 0.9V @ 2A
GND I Cc677 VEB3 |28 TPS2 VFB3 1.65K C676
1200pF 11 TPS652_C11 22uF
11 R375
= 1pF C678 13k
GND C679 CB4 33 TPS2 CB4 |] =
|| TPS652 C22 R376,,, 487k o 15 | oo Il L45 = GND VSYS_1v9
] C680 T 0.1pF [ — GND fm e ,
1200pF 11 TPS652 C21 Swa 32 TPS2_Sw4 ~ A N '
| | T T
= 1pF P B (A & Channel 4 - System 1.9V @ 2A
GND C682 VFBa4 .35 TPS2 VFBA 2ok C681 Yy .
|| TPS652 C32 R378,,, 7.32k o 25 COMP3 PWR_FEEDBACK 22uF
1] C683 T R379
1200pF 11 TPS652 C31 16k ¢
¥ =
= 3.9pF 45 TPS652 SS1 _ C684|| 0.068uF = GND
GND 685 e 16_TPSeb2 552 | Ces6]| _o.0680F GND
|| TPS652 C42 R380,,, 150k o 36 COMP4 SS3/PG3 |24 TPS652 SS3 C687||__0.068uF
If C688 T se4/pGa 31 _TPS652 S54 I[Ce8oI[ 0.068uF J
1200pF 11 TPS652 C41 |
|
= 180pF =
GND GND
R381,,, 10.0k TPS652 12CADDR 38
M TPS652 I2CALERT 41 :SEQEIIEDIET
TPS652 VDDD TPS652 SDA 42 SDA PGND2 8
= TPS652_SCL 43 | scL PGND1 —7  —
GND TPS652 RST N 39 RST N
gR382 . - AGND —2L
$10.0k R383,,, 383k TPS652 RCLOCK SYNC 140 | pe ook SYNG paAD —49
* _
g
TPS652 RST N3 TPS652 RST_N L (5 £
GND REF_NET TPS65400RGZ GND
ry ry
Reset tied to the VDDD regulator output to automatically 393K sets up a 393KHz switching frequency. See
come out of reset on power-on. Reset can also be controlled the TPS65400 datasheet and TI Web Bench for
by Board Management Controller (microcontroller) not optimization options.
shown here.
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TPS51200 - DDR3 VTT/VREF Push-Pull Converter

VSYS_3V3 BLM18AG102SN1D
L46 1000 ohm
rS .- -
All decoupling and ferrites shall be placed — L 4 L 4 4 VTPS51200-VIN-FILT
as close_ as possible to the TPS51200 VSYS 3v3
[T (Sl C690 €691 =—C692=—C693
10pF 10pF | 1pF 0.1pF
R384
4.75k
= = 222
GND GND 10 [N PGOOD 2 > TPS51200_PGOOD VK2L_DDR_VTT
& o TTTTT T [
TPS51200 EN and PGOOD pins TPS51200_EN ) P TPS51200 EN vol-3 ¢ P P P L (-
mastered/monitored by System Controller l l l l | LR385 ! Feedback resistors shall be routed to the
(microcontroller) not shown here. R386 C694 C695 C696 C697 1 3:100 ! termination resistors of the .
1
1.00k  VK2L_DDR_1V35 7 | enis3 10pF | 10pF | 10uF | 10pF ! !
1’ = ] R387 ,,, O !
Py ® | | '
L VOSNS |2 (IR '
GND C698 =—C699 ——C700 VK2L_DDR_VREF 6)
10uF 1uF 0.1pF TPS51200_CRITICAL
L2 | vipoin REFOUT |2
= VK2L_DDR_1V35 C701=—=C702
GND 1uF 0.1pF
1
Lrass REFIN
34.99k
% =] <D( e
0Za =
a0 GND
¢ JPS51200
<t|co j
<R389 C703 C704
$4.99k 1uF 0.1uF
P GND
GND
TPS54620 #1 - 3.3V Auxillary Supply for Board Management Controller
VSYS _12V0 La7 VSYS_AUX_3V3
1’ u23
~ - 6 VIN PH 12 - TPS546201 PH Y
For design details, please see the below R390 4 pH 12 1 6.8pH
THweb Bench fink. C705==C706 105k N v soor |13 TPS546201 BOOT _C707|| _0.1uF c708
22uF | 4.7uF 1 22uF
TPS546201_EN 10 | e VSENSE |7 TPS546201 BOOT R391
30.9k
T1 Web Bench Link: TPS54620 12V Input, 3.3V @ 2A output TPS546201_SS 9 14 ==
= 1Rag2 SR RN R393 GND
GND $37.4k TPS546201 RT 1 | rricik ep |15 10.0k
TPS548201 COMP 8 oo 2
| ==cro9 lraes comp GND
= 2700pF $53.6k TPS54620RGYR . =
GND R395 = GND
_ 845 GND
——C710 VSYS 3Vv3
270pF
GND c711 R396
0.12uF 10.0k
ry
TPS554620 PWRGD pin monitored by
TPS546201 PWRGD >TP55462017PWRGD System Controller (microcontroller) not
— shown here.
GND
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TPS54620 #2 - USB 5.0V Buck Converter

VSYS_12V0 148 VBUS_USB_5V0
I u24
- o 6 _lvin PH 1]2. a TPS546202 PH Y'Y
For design details, please see the below | R397 4 pH 12 T 6.8uH
Tl Web Bench link. 2 PVIN
C712 C713 3105k 5 |pyvin BOOT 13 TPS546202 BOOT _ C714|| _0.1uF C715
22uF | A7uF I 22uF
TPS546202_EN 10 | ey Eeee| TPS546202_BOOT R398
52.3k
T1 Web Bench Link: TPS54620 12V Input, 5V @ 2A output TPS546202_SS 9 14 =
= Lraoo SSITR  PWRGD RA00 oND
GND $37.4k TPS546202 RT 1 [[— o |15 10.0k
TPS548202 COMP__8 eno 2
| ==cns lrao1 Sl SOl
= 2700pF $53.6k TPS54620RGYR . =
GND R402 = GND
_ 1.27k GND
—_C717 VSYS_3Vv3
200pF
GND c718 R403
0.1uF 10.0k
A
TPS554620 PWRGD pin monitored by
TPS546202 PWRGD >TP55462027PWRGD System Controller (microcontroller) not
— shown here.
GND
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Tl products or
services are used. Information published by Tl regarding third-party products or services does not constitute a license to use such products
or services, or a warranty or endorsement thereof. Use of the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.
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