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2 3 4 5 6
K2L GND Reference Pins
A
U1A
Y9 _|yss vss k14 L2 yss vss &2 VSs
Y25 | yss vss —L16 L0 | yss vss —AHL vss
Y7 _vss vss —L18 K7 lvss vss —AHL Vss
Y5 |yss vss —L2 K6 | vss vss —AHL vss ]
Y23 |yss vss 20 K25 vss vss —AH1y vss
Y21 | yss vss 22 K23 vss vss |—AH2 vssS
Y19 |yss vss k24 K21 yss vss —AH2 VSs
Y17 vss vss L6 K19 vss vss AL vss
Y15 |yss vss L8 K17 yss vss AL VSs
Y13 yss vss ML K15 | vss vss —Adlig Vss
Y11 yss vss —M13 K13 yss vss [ —AI2Q VSs
W8 | yss vss —M15 KI1 | yss vss A2 Vss
W6 | yss vss M7 KL | vss vss A2 vss
Wa_|yss vss —M1L9 I8 yss vss A8 Vss
W24 | yss vss M2l 36 yss vss —AKL vss
W22_|yss vss —M25 928 |ysg vss —AKL VSs
W20 | yss vss M7 924 | yss vss —AKL vss
W18 |yss vss —M9 922\ yss vss —AKL vss B
W16 | \gg vss N1 J20 |55 Vss —AK2 VSS SoC Ground
Wi4 | yss vss |—N10 J18 |yss vss —AK2 vss
W12 | yss vss 12 J6 | yss vss |—2K2 vss
W10 |ysg vss —Ni4 912 | yss vss —AK3 Vss
V9 |yss vss 16 J10 | yss vss —Ci3 vss
V7 yss vss —N18 H9 ' vss vss —C18 Vss
V25 | vss vss 20 H7 {vss vss —&22 Vss
V23 |yss vss N2 H5 | vss vss | —C26 vsSs
V2L yss vss 24 He |yss vss &2 vss
V19 |ygg SoC Ground vss | N29 H23 |y\gg SoC Ground vss _AD2 VsS
V17 yss vss N8 H2l | yss vss —ADS vss
V15 yss vss N6 H2_|yss vss |—AD7 VSS
V13 | yss vss —NZ H19 | yss vss —AD9 vss —
VIl |55 vss N8 H17__ yss vss |—AEL VSS
U12 | yes ves P HI5 | \os ves _AEL AALD | oo
U10 | yes ves P13 H13 | \es ves [_AEL AALO | /oo
9 vss vss —P15 HIL |yss vss —AEL Al |yss
e e b = cxie
vss vss Vss vss vss
128 yss vsS —£2 G5 | yss vss |—AE6 pB13 | v/ss
U8 |yss vss —P2L G3 | yss vss —AE8
Y6 _|yss vss P23 G24_|yss vss |—AFL
029 | yeo ves P25 62 | \es ves |_AF1
U24 | yss vss 24 G20 |yss vss |—AFL -+
Y22 |ygsg vss —F3 G18 |yss vss |—AF2 =
020 | s vas _P6 G16 | \oq ves |_AF2 GND
Y2 yss vss —B7 Gld | yss vss —AF7 c
U18 | yss vss —F8 G12 |yss vss |—AGL
V16 ysg vss —P9 G10_|yss vss |—AGL
Uld | yss vss —R10 Gl |yss vss —ACL
121 yss vss —R12 F4_lvss vss [—AG2
T19 | yes ves _R14 FI6 | yoa ves [_AG2
T17_ yss vss —R16 D7_|yss vss [—AG2
115  vss vss —Ri8 D3 _|yss vss —AG2
T13 | \es ves _R20 D28 | \es ves |_AG4
T \es ves _R22 D24 | oo ves _ABI
TL_ vss vss |—R24 D20 __ yss vss |—ABL
R8 |yss vss —R4 D16 | yss vss —ABL
R6_|yss vss RS DIL_|yss vss |—AB2
TCI6630K2L
GND GND GND GND
D
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1 2 3 ‘ 4 5 6

K2L CVDD CorePower Supply Pins and Decoupling
VK2L_CVDD VK2L_CVDD
0201 caps place directly under BGA
VK2L_CVDD 20 caps
uiB
zig cvbD cvDD Eig
. CVDD CVDD A
71 CVDD pins Y12 | ~vpp cvbD K20 . . . . . . . 0.01pF| 0.01pF . .
W13 | cvpp cvpp | K22
wg cvDD cvDD tg -
Wal CVDD CVDD 15 — Recommend PDN layout simulation to
Wo CvDD CvDD EH; GND select exact capacitor value in given
CVDD CVDD location and package type.
WIL | cypp cvDD [—2A9
V22 | cvpp CcvDD —ABL VK2L_CVDD 20 caps
xig cvDbD cvbD 23;
CVDD CVDD
V16 | cypp cvpp —AB2
Vi4 | cvpp cvpp —Ki12
V12 | cypp cvop —Ki4
V21 cypp cvpp —Y22
U19 | cyvpp cvpD —2AL
V17 | cvpp cvpD —AAL
Y15 | cypp cvpp |20 L
U13 | cvpp cvpp |—2ALy o
LTlei cvbD cvbD xi
T20 gxgg Core Supply gggg AA21 VK2L_CVDD 11 caps
T18 | cvpD Smart-Reflex (0.95V to 1.05V)
T16 | cvpp
T4 | cvpp
T12 | cypp
R2L | cvpp
R19 | cypp
R17 | cvbp B
RIS | cvpp
Eﬁ cvDD 1
CVDD =
22 cvop - GND
CvDD VDDC/VSSCMON CVDD feedback
Eig CVvDD signals routed to TPS544x regulator VK2L_CVDD 10 caps
P10 CVDD feedback pins
CVDD
2 | cvpp
Nig— Cvop K2L VDDCMON
N;g cvDD VDDCMON Kéo KL VSSCAMON ~OQ 2L VDDCMON
M cvDD vsscmon —K K2L_VSSCMON
M20_ | cvpp ) —
mg VDD Core Supply Monitor
CVDD
L9 N23 K2L _VDDTMON. =
CVDD VDDTMON -
L21 cvDD VSSTMON M23 K2L VSSTMON GND
L19 | cvpp
Place larger package caps as close to
VK2L_CVDD BGA as possible
TCI6630K2L
0.47uF | 0.47uF| 0.47uF| 0.47uF
VSYS_1Vv8
(e}
? GND
SR25 JR26 SR27 [R28 JR29 IR30 UK
34.75k 34.75k $4.75k $4.75k $4.75k $4.75k VK2L_CVDD
Smart-Reflex VCNTL
K2L_VCNTLO K2L VCNTLO AJ27 VCNTLO
< K2L_VCNTL1 AK28
K2L_VCNTL1 VCNTL1
- < K2L VCNTL2 AJ28
K2L_VCNTL2 VCNTL2
- < K2L_VCNTL3 AG27
K2L_VCNTL3 VCNTL3
— < K2L VCNTL4 VCL AH27
K2L_VCNTL4_VCL 20 K2L VCNTL5 VD Ati2e | UCNTLA VCL —
K2L_VCNTL5_VD VCNTL5_VD
A e
VCNTL signals routed to TPS544x GND
regulator for Smart-Reflex control of
SUED el Y4 Reserved VK2L_CVDD
<2 RSV009
< W5 | Rrsvo10
<325 Rsvoll
5<H25 | psvor2
TCI6630K2L
1 D
GND
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VK2L_CVDD1V0

. . 7y
uic VK2L_ CVDDIVO K2L CVDD1 SRAM Supply Pins and Decoupling Recommend PDN layout simulation to
- 16 caps select exact capacitor value in given
M10 location and package type.
Vo CVDDL
VDD1 i
M16 gVDDl Place 0201 caps directly under BGA
N1l | ~yppg C130 C131 C132 C133 C134 C135 C136 C137 C138 C139 C140 C141 C142 C143 C144 C1
N15 | ~vpp1 0.01puF| 0.01pF| 0.01pF| 0.01pF| 0.01pF 1000pF| 1000pF| 1000pF| 1000pF| 1000pF| 1000pF
N19
) CVDD1
16 CVDD1 pins N2€13 CcvDDL A
S;O cvDD1 L
Vig | VDL o
Y14 | ~vpp1 DSP/ARM Core
W15 | Subp1 SRAM Supply VK2L_CVDD1V0
Place larger package caps as close to
Y8 | cvpD1 BGA as possible
L7 | cvpp1
L23 | cvpp1 Place larger package caps as close to
AC21 | ~ypp1 VSYS 1v8 BGA as possible
TCI6630K2L
VSYS_1v8 VSYS_1v8 K2L DvDD18 Dlglta| I/O Supply Pins and Decouphng
UiD
AK2 AJ3 VSYS_1v8 26 caps GND
) DVDD18 DVDD18 .
52 DVDD18 pins K29 | bvppis DVDD1g AL Place 0201 caps directly under BGA
929 | pbyppig DvDD18 | —AH8
'Egg DVDD18 DVDD18 ﬁgg’ .
M24 Bxggig Bxggig AE7 —C177 C178 C179 C180 C181 C182
N25_ | 5ypp1s pvDD18 —AE2 0.1pF 0.1pF 0.1uF 0.1pF 0.1uF 0.1uF
N28 | p\/pp1g pvDD18 —AEL
P24 pyppis pvDD18 | —AD8
R23 | pyppis DVDD18 —AD6 L
R25 | pvpD1s DvDD18 | —AD4 oD
T';Z DVDD18 DVDD18 232
DVDD18 - DVDD18
Tg DVDD18 1.8V Digital 1/0 Supply DVDD18 Ag; VSYS 1Vv8 26 caps
18 | pypp1s DvDD18 —&
Ugg DVDD18 DVDD18 Ag;
Y DVDD18 DvDD18 —&
g7 DVDD18 DVDD18 Agz L
va DVDD18 DVDD18 QB;
DVDD18 DVDD18
w;g DVDD18 DVDD18 ﬁgg
DVDD18 DVDD18
wg DVDD18 DVDD18 225 1
DVDD18 DVDD18 ~
Y6 | pvppis DVDD18 —AAZ GND
Y24 | pypp1s DVDD18 —AAZ
FSvon L_AFS VK2L DDR V35 20 caps K2L DVDDR DDR3 Controller Power Supply Pins and Decoupling
1.8V e-Fuse AFSE %
Programming Voltage RSVOB c
Place 0201 caps directly under BGA
TCI6630K2L
7y
VK2L DDR 1V35 VK2L DDR 1V35 Recommend PDN layout simulation to
T - T - — select exact capaC|tor value in given
U1F GND location and package type.
43 DVDDR pi 3573 DVDDR DVDDR ng VK2L_DDR_1V35 20 caps
pins DVDDR DVDDR
JI19 | pyppR DVDDR —232
915 | pvppR DVDDR —292 —
13 | byppR DVDDR |—C11
H8 | pvbpr DVDDR |—C18
H6 | pvppR DVDDR —C15
H24 | pbvppR DVDDR —&20
H22 | by/ppr DVDDR —S&24
:ig DVDDR DVDDR ggg L
H16 BxBBE DDR3 I/0 Supply Bxggg c7 GND
H14 | 5vppr (1.5V or 1.35V) DVDDR |—P13
VK2L_DDR_1V35
H12 | pyppr DVDDR D18 —RDR_
H10 | pyppr DVDDR |—~2
69 | pvppR DVDDR |—£29
S7_| pvbDR DVDDR |—2A7
G25_| hvpDpR DVDDR —BL +c249_l+c250 +c251 Place larger package caps as close to D
G23 | hyppR DVDDR |—B30 470uF  BGAas possible
G2l | pyppR DVDDR —&1L
G19  pyppr DVDDR —S16
G17 | pvppR
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UlE
VK2L AVDDA1 1V8 FILT J23
VK2L AVDDA2 1V8 FILT u25 ﬁxggﬁé
VK2L AVDDA3 1V8 FILT  AF12 AVDDA5
VK2L AVDDA4 1V8 FILT _AE26 | xvnpas 1.8V Chip PLL Supply
VK2L AVDDAS5 1V8 FILT  AF26 AVDDA3
. . A
K2L AVDDA[10:6] DDR3 DLL Supply Pins and Decoupling
VK2L AVDDA10 6 1V8 FIL K8 AVDDA6 VSYS 1v8
J11 | \/DpA7 L1 BLM18SG121TN1D
Ji7 AVDDA9 1.8V DDR3 DLL/PLL Supply VK2L AVDDA10 6 1V8 FILT a a a a a a a — b
J14 | AvDDAS 120 ohm Place larger
J21_| A\vDDA10 package caps
Place 0201 caps directly under BGA C256 C257 C258 C259 C260 C261 C262 C263 C264 and ferrites as
0.01pF 0.01pF 0.01pF 0.01pF 0.01pF 0.1pF 0.1pF 1pF 10uF close to BGA as
- possible
VK2L VDDAHV_1V8 FILT AD12 VDDAHV
:Big VDDAHV 1
VDDAHV =
AD22_| \\ppAHVY 1.8V SERDES Analog Supply GND
pD20 | \/ppAHY TS
AD18 | \ppAHV
C265 C266
TCI16630K2L 1uF 10uF
GND
K2L Core PLL 1.8V Supply Pins and Decoupling : ,
K2L SERDES 1.8V Supply Pins and Decoupling 5
VSYS_1Vv8 VSYS_1v8
L2 BLM15AG121SN1D L3 BLM18SG121TN1D
VK2L _AVDDAL 1V8 FILT - - VK2L_VDDAHV_1V8 FILT - - - - - - - - — b
Place larger 120 ohm Place larger
package caps package caps
Place 0201 caps directly under BGA C267 and ferrites as Place 0201 caps directly under BGA c271 C272 C273 C274 C275 C276 c277 C278 C279 C280 and ferrites as
0.01pF 0.1pF 1uF 10pF close to BGA as 0.01pF 0.01pF 0.01pF 0.01pF 0.01pF 0.01pF 0.1pF 0.1pF 1uF 10uF close to BGA as
® . o possible ® ® o ® o o ® . ® possible
GND GND
VSYS_1v8
C281 C282
VK2L _AVDDA2 1V8 FILT a a 1pF 10uF
Place larger
package caps
Place 0201 caps directly under BGA C283 and ferrites as
0.01pF 0.1uF 1uF 10uF close to BGA as -
- possible GND
GND
VSYS 1Vv8
VK2L AVDDA3 1V8 FILT - - c
Place larger
package caps
Place 0201 caps directly under BGA Cc287 and ferrites as
0.01pF 0.1uF 1uF 10pF close to BGA as
I - possible
GND
VSYS 1Vv8
VK2L AVDDA4 1V8 FILT a a
Place larger —
package caps
Place 0201 caps directly under BGA C291 and ferrites as
To.01uF To.luF 14F TlouF close to BGA as
- possible
GND
VSYS_1Vv8
L7 BLM15AG121SN1D
VK2L_AVDDA5 1V8 FILT a a
Place larger
package caps
Place 0201 caps directly under BGA C295 and ferrites as D
0.01pF 0.1uF 1pF 10uF close to BGA as
l - l possible
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K2L SERDES 0.85V Supply Pins and Decoupling
UlG VK2L _0Vv85
SERDES 0.85V Analog Supply VK2L VDDALV FILT a a - o o . o o . Li
VK2L VDDALV_FILT _AC19 VDDALY 120 ohm Place larger
C17 package caps
C15 xgg:tx C307 and ferrites as A
lose to BGA as
C13 | yppaLv o
AB18 | \/ppALY possible
Ab14 | VODALY Place 0201 caps directly under BGA
AB14 | \opALY ace caps directly under 1
GND I
VK2L VP FILT V8 | \p USB 0.85V Analog Supplies C310 C311
VK2L VPTX FILT V10 VPTX 1pF 10uF
VK2L VP _FILT U9 VDDUSB
TCI6630K2L = —
GND
K2L USB 0.85V Supply Pins and Decoupling
VK2L _0V85
VK2L VP FILT - o L9 Place larger
package caps B
Place 0201 caps directly under BGA 120 ohm and ferrites as
C312 C313 C314 C315 close to BGA as
0.01pF 0.1pF 1pF 10uF possible
GND
VK2L_0Vv85
VK2L VPTX FILT o o L10 Place larger
[ [ package caps
Place 0201 caps directly under BGA 120 ohm and ferrites as
C316 C317 C318 C319 close to BGA as
0.01uF 0.1uF 1pF 10uF possible
GND VK2L_0V85
VK2L VDDUSB - - Ll Place larger
120 ohm package caps
and ferrites as
Place 0201 caps directly under BGA C320 C321 C322 C323 close to BGA as
0.01uF 0.1uF 1uF 10uF possible
L ‘I L C
GND
, , K2L USB 3.3V Supply Pins and Decoupling
K2L USB 3.3V Supply Pins and Decoupling
VSYS 3Vv3
VSYS_3V3 VSYS _3Vv3
U1H Place larger
VK2L VPH FILT . N L12 Place larger package caps —
R9 | hvpD33 USB 3.3V Digital Core Supplies 120 ohm package caps Place 0201 caps directly under BGA and ferrites as
and ferrites as C324 C325 C326 close to BGA as
C327 C328 C329 C330 close to BGA as 0.01pF 1pF 10uF  possible
VK2L_VPH FILT T10 | \py USB 3.3V Analog Supply 0.01uF 0.1uF 1pF 10uF possible
TCI6630K2L GND
Place 0201 caps directly under BGA =
GND
D
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and requirements see the K2L product page

ry
For schematic and layout recommendations ‘
linked below.

T1 66 AK2L06 Product Page

AK2L BOOTMODE and RESET pins mastered

VSYS 1v8

IRl SR2  lR3
$4.75k $4.75k $4.75k

K2L Reset and Core Configuration

by Board Mangement Controller

K2L_RESETFULLZ 0>
K2L_PORZ

KoL _RESETZ §<

(microcontroller) not shown here.

K2L_NMIZ
v <

K2L_LRESETZ X
K2L_LRESETNMIENZ

“K2L CORESEL[2:0] and
LRESET/NMIZ/LRESETNMIENZ signals all

K2L_CORESELO_BOOTMODE13
K2L_CORESEL1_BOOTMODE14

mastered by Board Management Controller K2L_CORESEL2 BOOTMODE15

(microcontroller) not shown here.

NN\

K2L_CORECLKSELO

K2L_CORECLKSEL1

AK2L SYSCLK sourced my LMK04828. When
utilizing LVDS outputs of LMK04828 only

ull
g- zgggguuz AFS | RESETZ RESETSTATZ
L AE2 .| RESETFULLZ BOOTCOMPLETE
K2l _PORZ G4 | pORZz HouT
KoL LRESETZ AK3
K2L NMIZ AJ2 k"ﬁ? ETz
K2L_LRESETNMIENZ AF2 [,
Resets and Core Config
K2L_CORESELO BOOTMODE13 AES
RS0 BOOTMOBEL A5+ coesELo poomuopEa
K2L_CORESEL2 BOOTMODEIS AH6 .| GORESEL? BOOTMODELS
K2L_CORECLKSELO AEZ7 _ |Jeeiemt g
K2L _CORECLKSELL M| o
A
CORECLKSEL[L:0] = 0b00 TCI6630K2L
$R6  SR7T SR8 s gRI10 Select SYSCLK as source for
$1.00k $1.00kS1.00k  $1.00k $1.00k oL oL

<§ K2L_RESETSTATZ

AE4 K2L RESETSTATZ
AG3 K2L BOOTCOMPLETE
AH2E

K2L Core and Peripheral PLL Reference Clock Inputs

K2L_SYSCLKP
_ §<

AC-coupling is necessary. K2L_SYSCLKN

ry
DDR3 controller reference clock solution not

shown. Please see K2L EVM schematics. K2L_DDR3ACLKP

K2L_DDR3ACLKN §<

Place AC-coupling as close to BGA as
possible.
K2L_SYSCLKP Cl || _0.1yF K2L SYSCLKP CS AF29
K2L SYSCLKN c2_[[lo.1uF K2L SYSCLKN CS AG29
I
K2L_ALTCORECLKP AG30
K2L ALTCORECLKN AH30
K2L DDR3ACLKN C3 ||_0.1yF K2L DDR3ACLKN G30
K2L _DDR3ACLKP C4 || ll0.1uF  K2L DDR3ACLKP F30
]
VSYS 1Vv8

ry
Not utilizing ALTCORECLK.
Pull-up/down resistor necessary

R13
1.00k

K2L ALTCORECLKP

to reserve off clock input.

K2L_ALTCORECLKN

R14

1.00k

ND

9]

K2L_BOOTCOMPLETE

AK2L RESETSTAT and BOOTCOMPLETE

monitored by System Controller
(microcontroller) not shown here.

U1
Chip-Level PLL References Inputs
SYSCLKP PLLLOCK
SYSCLKN SYSCLKOUT
RSV004

ALTCORECLKP RSV005
ALTCORECLKN
DDR3ACLKN
DDR3ACLKP

TCI6630K2L

K2L_PLLLOCK
K2l SYSCLKOUT <§ K2L_SYSCLKOUT_RS

R4 3R5
>1.00k $1.00k
GND
[~ .
K2L PLLLOCK monitored by System
Controller (microcontroller) not shown
here.
AH29 K2L _PLLLOCK a K1
AF28 K2L SYSCLKOUT RS R11 ,,, 10.0 a K2
O
AE2
AEzgg LR12
>1.00k
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7S . . .
Selecting ARM-mastered, full NAND flash EMIF boot in this example. K2L BOOt-Conﬂg’ G PIO, SPI , Timer and extended emUIatlon port
BOOTMODE[15:00 )/ CORESEL[2:0] + GPIO[13:1] = 0x00
BOOTMODE[2:0] = MODE = 0x5, NAND boot
BOOTMODE[3] = MIN = 0x0, Full NAND boot
BOOTMODE([6:4] = MAIN PLL Setting = 0x7, 122.88 MHz input clock
BOOTMODE[7] = BOOT Master = 0x0, ARM Boot Master
BOOTMODE[10:8] = ARM PLL Setting = 0x7, 122.88 Mhz input clock
BOOTMODE[12:11] = EMIF16 Chip-Select = 0x0, CEO selected A
BOOTMODE[14:13] = First block read = 0x0, initial byte offset
BOOTMODE][15] = ClearNAND select = 0x0, device is not a
ClearNAND
Recommend designer to utilize pull-up/pull-downs to select default K2L Default Boot Conﬂgura‘“on Opt|ons
device boot configuration options as required by application.
VSYS_1Vv8
Py ® Py P ® K2l _GPIO[16..0]
L2 K2L_GPIO[16..0;
| — * — -GPIos. 01 uiL
SR34 2R35 SR36 SR38 SR39 SR40 SR43 ¢R44 GPIO[7:0]/BOOTMODEI6:0]/Bootstrap/SPI/Timer
DNp DNP 75DNP 24.75k 34.75k 34.75k PNP 24,75k $4.75k 34.75k PNP 7o DNP ooy 24 75k 24,75k
‘oL GPIoL Egt gE:gg G26 | Gpio0o_SPI2SCS1_LENDIAN
S Cries T F27_| GpI001_SPI2SCS2_BOOTMODEOD
reCrics i F26 | 5pi0o2_SPI2SCS3_ BOOTMODEOL
T G29 | 5pio03_SPI2SCS4_BOOTMODEO2
KoL GPIoa e Crio F28 | Gpi004_TIMI2_ BOOTMODEO3
o hioe G21__| Gpio05_TIMI3_BOOTMODEO4
KoL GPIOS T eTer H30_| 5pi0os_TIMI4_BOOTMODEOS
o Chioe - J26 | Gpi007_TIMI5_BOOTMODEOG
KoL GPIO7 K2L BOOTMODE pins mastered by
System Controller (microcontroller) not
shown here. . . B
K2L GPIO8 GPIO[15:8]/Bootstrap/BOOTMODE[12:7]
ﬁgt gi:ggo igt gg:gg H26 | Gpioos_TIMIE_BOOTMODEO?
TR e TR H29 | Gpioog TIMI7_BOOTMODEOS
TN, dgg GPIO10_TIMO2_BOOTMODEQ9
GPIO11_TIMO3_BOOTMODE10
gt gE:gig Egt gg:gig Gga GPIO12_TIMO4 BOOTMODELL
T '338 GPIO13_TIMO5_BOOTMODE12
GPIO14_TIMO6_MAINPLL_OD_SEL
K2L_CORESEL1_BOOTMODE14
K2L CORESEL2 BOOTMODE15
K K2L_CORESEL2_BOOTMODE1S GPI0[23:16]/Bootstrap/BOOTMODE/EMU[32:17]
SR45 SR46 LR47 SR51 SR56 SR58 K2L_GPIO16 K26
2100k 31.00k 31.00k PNPDNP DNP 21.00k PSP o0RPYP 00RYP ook DY 21.00RNP (01 31.00k KoL GPIOLY TP 7 IoHe (SEIRE 22 ) (YU
K2L GPIOIE Y1 | grioiEnise
L l L s l L l la K2L GPIO19 V3 | P io1olEMURT
et et et et et e et et K2L_GPI020 w1 Y
KoL GPIO2T GP1020_EMU22
_ K2L_GPIO22 x; O S 12
= GPI1022_EMU24
GND K2L_GPIO23 U4 | Cpioo3 EMUZ5
K2L Default Static Configuration Options
GPIO[31:24]/EMU[33:26] c
K2L_GPl024 V5
VSYS 1Vv8 K2L GPIO26 V4 gﬁ:ggg—gmggs
= S 2L_GPIO27 Ul .
S Not utilizing (2' CPI0%8 T3 GPI026_EMU28
Selecting the following static configuration options: I—?—?—?—?—?—i GPIO[31:17] 2‘ GPI029 U3 GPI027_EMU29
(2‘ GPI030 TS GPI1028_EMU30
LENDIAN = 0b1 lR65 2‘ GPIO31 U5 GPI029_EMU31
MAIN_PLL_OD_SEL = 0b0 DNP - DNP . DNP - DNP . DNP - DNP 3:4 75RNP KZI: GPIO32 T4 GPIO30_EMU32
ARM_BENDIAN = 0b0 ) GPIO31_EMU33
CSISC2_0_MUX =0 - Selects JESD Lane0/1
CSISC2_3_MUX =0 - Selects PCle 0/ PClel e Egt gﬁ:g? - -
AVSIFSEL[1:0] = 0bO KoL GPIOTS EZLSstatlc cgnflgurlfltlon pins mast'?lred TCI6630K2L
) » KoL GPIOL6 y System Controller (microcontroller)
Recommend designer should utilize pull-up/pull-downs to KoL TIMO0 not shown here.
select default device static configuration options as required by KoL TIMOL 2 K2L_TIMOO
application. KoL TIMIO < K2L_TIMO1
i KoL TIMIL {L K2L_TIMIO
Board management controller (microcontroller) can also K2L_TImMI1
master the boot-mode pins and reset pins during
RESETFULLz cycle. SR67 LR68 SR69 SR70 SR71 SR72 SR73 PP
Please see the K2L Data Manual Boot Configuration sections 7100k 31.00k 371,00k 3:1.00k 3:1.00k 3100k 71.00
for details. |
GND D
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A
K2L Boot-Config, I12C, SPI, UART, Timer, and USIM
VSYS_1v8
A . UIN  —
12CO0 utilized for Smart-Reflex
control of TPS544x24 CVDD
power supply. Solution not shown N2 RARTU/SRI2 5
lr15 LR16 here. Please see K2L EVM W SCLO 12C0 UARTLTXD ﬁ
34 75k 34.75k schematics. > SDAD UARTIRXD <-22—<
: : UARTIRTS_SPI2SIMO (——=—(
UARTLCTS_SPI2SOMI K4 5/
ry
TI K2L Demo 4 software K2L_scL1¢€ g'[ gg/'ﬁ L3 oLt 1c1 -
utilizes 12C_0 for K2L_SDA1 SDA1 K5 K2L UARTO RXD UART port typically utilized as a
configuring/reading ADC UARTORXD <3 KoL UARTO TXD <K2L7UART07RXD Linux terminal interface.
temperature sensor. UARTOTXD < KoL UARTO RTS >K2L7UART07TXD
UARTORTS_SPI2SCS0 OL UARTO CTS < K2L_UARTO_RTS
M8 5o UARTOCTS_SPI2CLK [-—L4 >K2L UARTO_CTS
TN v 12C2 — - B
UART1/SP12
4. K2L_ADC _SPIOCLK R17 ,,, 10.0 K2L ADC_SPIOCLK RS L29
i Rpemolisativare K2L_SPIOCLK S8 1t51 _ADC_SPIOSIMO _R18 " 10.0__K2L ADC SPIOSIMO RS o7 SPIOCLK TIMERO/Bootstrap
utilizes SPI_0 for K2L_SPIOSIMO KoL ADC_SPIOSOM] WA N27 SPIOSIMO 3 K2L TIMIO AVSIESELO
controlling ADC K2L_SPIOSOMI SPIOSOMI TIMIO_AVSIFSELO <=5 L TIMOD CaISe30MURX >§K2ijuo
TIMOO_CSISC20MUX K2L_TIMOO
K2L75PIOSCSO< K2L _ADC SPIOSCS0 _R19 MW 10.0 K2L ADC SPIOSCS0O RS I}Zgg SPI0SCSO SPI0
W SPI0SCS1
% SPI0SCS2
Zpizg | SPI0SCS3 TIMERL/Bootstrap
»<Pe? 4 SPI0SCS4
TIMIL AVSIFSEL1 Ji K2L TIMI1 AVSIFSEL1 L
! 3 K2L TIMOL CSISC20CLKCTL SO KaL_TIMIL
TIMO1_CSISC20CLKCTL 2 K2L_TIMO1
ATI K2L Demo 4 software KoL SPICLK K2L_DAC_SPI1CLK R20 AV 10.0 K2L _DAC_SPI1CLK RS M26 SPI1CLK
A = > K2L DAC SPIISIMO __R21 ,'°"10.0 K2L DAC SPI1SIMO RS N26
utilizes SPI_1 for K2L_SPI1SIMO KoL DAC SPILSOMI 26 SPI1SIMO
controlling DAC K2L_SPI1SOMI ) SPILSOMI )
K2L_SP|15¢SO< K2L_DAC _SPI1SCS0 R22 N 10.0 K2L_DAC_SPI1SCS0 RS l\gg SPI1SCSO
HMZ? SPI1SCS1
el 4 spiiscs2
F3
HFZ USIMCLK C
<—=— USIMIO UsSIM
S FL 4 UsIMRST
TCI6630K2L
D
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1 2 3 ‘ 4 5 6
K2L JTAG and Emulation Trace Port
VSYS_1v8 VSYS_1v8 VSYS_1v8 A
$R75
R76 24.75k $R77 I ;
100 3100 TGTRSTZ pin pull-up should
n match logic level of board
K2L MIPI VREF JTAG 1[0 ol K2L MIPI TMS BUFF RS | R78 ,,, 10.0 _K2L MIPI TMS BUFF EEEE: iz
K2L_MIPI_TCK_BUFF R79 ,\, 100 K2L MIPI TCKBUFFRS 3 [5 [ 4 K2L_MIPI_TDO
K2L_MIPI_TDI_BUFF. R80_,,\"10.0 _K2L MIPI_TDI BUFF_RS 5 1[5 ols K2L MIPI TGTRSTZ k2L MIPIL TGTRSTZ
K2L_MIPI_TCKR_BUFF 715 ole K2L_MIP|_TRSTZ BUFF_RS| R81 ,,, 10.0 K2L MIPI_TRSTZ BUFF =
5 >
1 _g g_ 1g< MIPI_VREF_EMU
K2L _MIPI_ EMU02 713 o> oL —
KL MIPI TGTDETECTZ 15 | 5 & 1é<
KoL MIPI EMUO3 17 | 5 S| 18 K2L_MIPI_EMU21
K2L MIPI EMUO0 19 | 5 S 20 K2L_MIPI_EMU22
KoL MIPT EMUOL 21 | 5 S| 22 K2L_MIPI_EMU23
KoL MIPI EMUO4 23 | 5 S| 2 K2L_MIPI_EMU24
ry
K2L MIPI EMUOS 25 | 5 S| 26 K2L_MIPI_EMU25 MSB EMU port signals not
2L MIPLEMUOG 27 [ 5 o] 28 2L_MIPI_EMU26 utilized
UIM KoL MIPT EMUO7 20 [ 5 S| 30 K2L MIPI_EMU27
KoL MIPTEMU0B 31 [ 5 ST 32 2L MIPI EMU28
JTAG KoL MIPI EMU0OS 33 | 5 S 34 K2L MIPI_EMU29
K2L MIPI TCK AJ3 | 1ok KoL MIPLEMUI0 35 | 5 51 36 K2L MIPI_EMU30
K2L _MIPI TRSTZ AK4 | 1Rat7 KoL MIPI EMULL 37 | 5 S 38 K2L MIPI_EMU31
K2L_MIPI_TMS AH3 | 1ve KoL MIPT EMUI2 39 [ 5 ST 40 K2L_MIPI_EMU32
K2L_MIPI_TDI A4 1oy KoL MIPI EMUI3 41 | 5 S 42 K2L MIPI_EMU33 B
K2L MIPI TDO BUFF___R82 ,,, 10.0 K2L MIPI TDO BUFF RS AH4 ] 150 KoL MIPT EMU14 43 [ 5 ST 44 VSYS_1V8
K2L MIPI EMU1S 45 | 5 S| 46
ry
ﬁgt m:g: Emgi? :g O O gi DETECTZ pin pull-up should
KoL MIPI EMU1S 51 O O 3 R83 match logic level of board
EMU[18:0] K2L MIPI_ EMUL9 53 8 g 54 4.75k EEEEEE CORi s
K2L MIPI_EMUOO R84 ,,, 10.0 K2L MIPI EMUOO RS AC3 | rviuoo KoL MIPLEMU20 55 [ 5 56
K2L_MIPI_EMUO01 R85 .. 10.0 K2L MIPI EMUOL RS AD5 | cyiio1 R86 ,,, 10.0 515 o 58 K2L_MIPI_DETECTZ > K2L_MIPI_DETECTZ
K2L_MIPI_EMUO2 R87 .\ 10.0 K2L MIPI EMU02 RS ADL | viion 59 [5 ol 6 - -
K2L_MIPI_EMUO3 R88 .. 10.0 KoL MIPI_ EMUO3 RS AD2 | 103
K2L_MIPI_EMUO4 R89 ., 10.0 K2L MIPI EMUO4 RS AEL | viion MPL |0y
2L_MIPI_EMUQ5 R90 . 10.0 K2L MIPI EMUQ5 RS AC4 | cios MP2 |05
2L_MIPI_EMUO6 R91 ., 10.0 K2L MIPI EMUO6 RS AC5 | cyios MP3 | oo
2L_MIPI_EMUO7 R92 ., 10.0 K2L MIPI EMUO7 RS AC2 | cviio7 MP4_| on
2L_MIPI_EMUO8 R93_ '\, 10.0 KoL MIPI EMUO8 RS AC1 | cyiiog
2L_MIPI_EMUO9 R94 . "10.0 K2L MIPI EMUO9 RS AB4 | cviiog 1 QSH-030-01-L-D-A [
K2L_MIPI_EMUI0 R95 .\ 10.0 K2L MIPI EMUIO RS ABS | viiio = =
K2L_MIPI_EMU11 R96 . "10.0 K2L MIPI EMULL RS AB3 | -\iy GND GND
K2L_MIPI_EMU12 R97 , Ar 10.0 K2L MIPI EMUI2 RS AAL | -viis
K2L_MIPI_EMU13 R98 ' "10.0 K2L MIPI EMU13 RS AA4 | cis VSYS_1v8
K2L_MIPI_EMU14 R99 ., 10.0 K2L MIPI EMUI4 RS AA2 | vt
K2L_MIPI_EMU15 R100,,.710.0 K2L MIPI EMU15 RS AA3 | cie
K2L_MIPI_EMU16 R101,,, 10. K2L MIPI EMUI6 RS AAS | -viie
K2L_MIPI_EMU17 R102,""10.0 KoL MIPI EMU17 RS ¥3 | ci;
K2L _MIPI_EMU18 R103,, 10.0 K2L _MIPI_EMU18 RS Y2 | evuis I(:331
0.1uF
U2 = C
RS Rsvoo7 Reselved —Lol 15 —>—  vee] GND
R Revoos K2L MIPI TRSTZ BUFF 2 1a {5} 11|18 K2L MIPITRSTZ RS R104,. 100 K2L MIPI TRSTZ
TCI6630K2L K2L_MIPI_TMS_BUFF 4 | 1a2 _DL—‘ 1yz 16 K2L MIPI TMS RS R105,,, 10.0 K2L MIPI_TMS
K2L_MIPI_TDO BUFF 6 |13 _I/J\—‘ 1y3 k14 K2L MIPI TDO RS R106,,, 10.0 K2L MIPI_TDO
K2L_MIPI_TDI_BUFF 8 | 1aa _I/J\— 1y4 .12 K2L MIPI TDI RS R107,,, 10.0 K2L MIPI_TDI
12 2O —d>—
K2L_MIPI_TCK_BUFF - 1] on —I}_‘ oy1 b8 K2L MIPI TCK RS R108,,, 10.0 K2L MIPI_TCK —
T_A 26 —I}_‘ ov2 b7__K2L MIPI TCKR BUFF RS R109,,, 10.0 K2L MIPI TCKR BUFF
15 . oa3 —|ﬁ— 2v3 B3¢
7 oopa — P ova Sy
10
LRr110 Lrim GND |
24.75k $10.0 SN74LVC244APW
= = = D
GND GND GND
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ry
For schematic and layout recommendations
and requirements see the K2L product page

linked below.

‘ (SPRUH03)

T1 66 AK2L06 Product Page

“JESD204B SERDES shall be routed
according to routing rules specified in
the Keystone 2 SERDES User Guide

DFE JESD204B SERDES

“JESDRX[3:0] input from ADC ‘

K2L_JESD_SERDESO_REFCLKP R
K2L_JESD_SERDESO_REFCLKN

Keystone2 SERDES User Guide (SPRUHO3)

K2L_JESD_SERDES

Q2L JESD_TXPO
K2L_JESD_TXNO

AK2L JESD SERDESO/1 reference clock
sourced by LMK04828. When utilizing LVDS

outputs of LMK04828 no AC-coupling or

external bias or termination network is
necessary.

|
K2L_JESD_SERDES1_REFCLKP ¢
K2L_JESD_SERDES1_REFCLKN p)1

|

2 K2L_JESD_TXP1
K2L_JESD_TXN1

K2L_JESD_SERDES

2Q K2L_JESD_TXP2
K2L_JESD_TXN2

<§ K2L_JESD_TXP3

utp
K2L_JESD
CSISC2_0 - AILIJESD e
1/\
B Al el VA TR T T T T T T T A E T I T T A AT E T T T Al TIEAa N T BYRA T~ AR T - ] P
7 K3L JESD RXPO C5~ 1 T0.1pF " TR2L JESD RXPO CAP L= Aus AH18 | K2L JESD TXPO

KZL—JESD—RXF’O; T K2L JESD_RXNO Tl Il K2L JESD RXNO CAP | AJL9 g:ﬁgggfggggggfgfﬁizg 2&:&53@5355&%&58 AH17 ' _K2L JESD TXNO

K2L_JESD_RXNO : o R : | 0| _ _0_ .

1 /. /. /.

KaL_JESD_RxP1 3>——ak JESD RXPL C7 || O.4uF K2L JESD RXPL CAP AK19 | 5\iaRED SERDES O RXPL  SHARED_SERDES_0 Txp1 p—AGLO 1| K2L JESD TXP1

! — T 1 — —_— — ——

K2L7JESD7RXN1§< i KaL JESD RXNI 5 H T I K2l JESD RXNI CAP 2= AK20 .} SHARED_SERDES O RXN1  SHARED_SERDES_0_TxN1 —AG18 1 KaL JESD TXNI
g G . g g - 1
_____________________________________________________________________ , il

1
K2L JESD SERDESO REFCLKP K3 == 'AF17
L 2 + SHARED_SERDES_0_REFCLKP
K2L_JESD_SERDESO_REFCLKN Ki= o IAFL = e
O—e AF1B . SHARED_SERDES_0_REFCLKN
.
1
K2L_JESD_CLK_SYNC ; §on
- - - R23 | ;1 RSV017
REF_NE n—N2L _SERDESO REF 1 “AEL7 | spARED SERDES_0_REFRES
3.0k :
K2L_JESD_SERDES i
___________________________ : CSISC2_1 - JESD [
LKL JESDRXP2 =TT C9 |[_0.4pF K2L JESD RXP2 CAP 1=C= AJI5 AH15 ' KaL JESD TXP2 ==
K2L_JESD_RXP2 D) 2 SHARED_SERDES_1_RXP0  SHARED_SERDES_1_TXPO L
o e <Kol JESD RXN2 H I K2L JESD RXNZ CAP | AJI6 | o ARED SERDES 1 RXNO  SHARED SERDES 1 TxNo L_AH14 | K2L JESD TXN?
_JESD_| ' C10 0.1uF ! = e = B i
1 - - ) -
! K2L JESD RXP3 Cll ||_0.dpF K2L JESD RXP3 CAP L=C= AKie AG16 | K2L JESD TXP3
K2L_JESD_RXPS3 02— JESD RXN3 Il Il K2L JESD_RXN3 CAP 1 Ai7 ] SHARED_SERDES 1 RXPL  SHARED_SERDES 1 TXP b o1e T KoL JESD TXN3
K2L_JESD_RXN3 Pt I SHARED_SERDES_1 RXN1  SHARED_SERDES_1_TXN1 .
e
1
K2L_JESD_SERDES1 REFCLKP K5 A == ! AF14
° . SHARED_SERDES_1_REFCLKP
K2L JESD_SERDESL REFCLKN K 29 | d el
5§ _O-e : AF15 .| SHARED_SERDES_1_REFCLKN
K2L_JESD_CLK_SYNC 72 E15
— - = — R24 % RSV_018
MA—N2L SERDES1 REF E13 | SHARED SERDES_1 REFRES

T 1
[ 1
1 |
| VW T
| |
H 3.0k H
| |
= |
1 |
1 |
1 |
1 |
1 |

with K2L DFESYSREF LVDS RX
input.

ry
K2L SYSREF driven by LMK04828
LVDS Output - Directly compatible

K2L_JESD_TXN3

“JESDTX[3:0] Output to DAC

K2L_DFESYSREFP R
K2L_DFESYSREFN

with K2L DFESYSREF LVDS RX
input.

AK2L DFESYNCINO driven by DAC
SYNC output - Directly compatible

AK2L DFESYNCOUTO drives ‘
ADC SYNC input

DAC_SYNCBP 2>
DAC_SYNCBN

K2L_JESD_CLK_SYN

debug.

AK2L DFESYNCIN1 is unused, but
routed out to test point for potential

K2L_DFEIO[17..0] {¢

n
JESD204B SYSREF and SYNC shall be Gl:lD TCI6630K2L
utilized according to DFE User Guide
(SPRUHX8) and routed according to
Keystone 2 Hardware Design Guide ity ittt !
(SPRAVBO0) DFE peripheral section.
REF_NET
T T ST T e TTeacif DFE JESD204B SYSREF, SYNCIN/OUT and DFE 1/O
REF_NET
(P u1s
______________________________________________________________ 1
! Digital Radio Front-End . 1
7 oo STt o e L e S
O-e AR DFESYSREFN DFESYNCOUTNO [—AJ101 : K2L_DFESYNCOUT_NO
[ ! - H
ﬁl O-e Bﬁg gz“gg% AGL2 | bFESYNCINPO_RPLCLKP DFESYNCOUTPL j—2HLL %t BEE§¥“€88¥ le : oﬁg
O-e AGI3 | DFESYNCINNO_RPLCLKN DFESYNCOUTN1 —2H12 —O
1 ] 1
- !
[SEIPN K2L _DFESYNCIN P1 AR10 | beesyNCINPL RPIFBP ' K2L_JESD CLK_SYNC
Kia & K2L DFESYNCIN N1 AR1L | feeoun CinnT RPIFBN e ; - T
_________________________________________________________________ ] -
K21 DFEIO[17.0]
K2L_DFEIO0 AHS5
K2L _DFEIOL AJS BEE:g?
K2L_DFEIO2 AGT__ brEI02_GPIO48
K2L DFEIOS AKS | bREIOS_GPIO49
K2L_DFEIO4 AHT_| bEEI04_GPIOS0
K2L DFEIOS AKE | brEio5_GPIOS1
K2L_DFEIO8 AJ7_| bFEIO6_GPIO52
_ _
K2L DFE GPIO used to control and Eg:: BEE:&; ’:ﬁg DFEIO7_GPIO53
sense various DAC and ADC pins. KoL DFEIO9 AK7 DFEIO8_GPIO54
DFEIO9_GPIOS5
K2L_DFEIO10 AGI0 | Drri010 GPIOSS
zg— g g% A6 | beEi011_GPIOST
TR ToE AKIO | pepi012_GPIOSS
IR ATe AK9 | bFEIO13_GPIO59
TR T AF9 | bEEI014_GPIOGO
L DFE AKLL | brgi015_GPIO61
K2l._DFEIO16 AGY | pbrEi016_GPIO62
K2L DFEIO17 AH9 | prEI017_GPIOS3

TCI6630K2L

ry
K2L DFESYNCOUT1 is unused,
but routed out to test point for
potential debug.
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DDR3 Clock, Address, Command and Control signals shall be routed

K2L DDR3 Controller - Clock, Address, Command and Control

in "fly-by" topology as shown in the application report "DDR3 Design u10
Requirements for Keystone Devices" (sprabilb)
DDR3 Controller
DDR3 Design Requirements for Keystone Devices (sprabilb)
RankO0 Clock
1
! K2L DDR3CLKOUTPO ! Al6
K2L_DDR3CLKOUTPO ¢§— 5 BDR3CLKOUTNO Al JIRRRSASLROUNRD
K2L_DDR3CLKOUTNO : ; DDR3ACLKOUTNO
K2L_DDR3_CLK
Rank1 Clock
“Not utilizing % DDR3ACLKOUTP1
Rank1 Signals === < DDR3ACLKOUTN1
K2L_DDR3_CMD_CNTRL
Command
1
! _K2L _DDR3RESETZ | E15
e o e e Sorese:
KoL DDR3BAL Q@——K2L DDR3BAL i F12 | ppeangar
-t [ [
KoL DDR3BAD > | K2L DDR3BAO | E1 1 OpPR3ARAO
KoL DDR3WEZ Q&—\K2L DDRSWEZ D12 | ppR3awEZ
KoL DDR3RASZ > _|_K2L DDR3RASZ i B13 | Sppearasy
- > 1 K2L DDR3CASZ 1 A13
K2L_DDR3CASZ L L DDR3ACASZ
| |
1 , Control
K2L_DDR3CKEO ¥ : K2l DDRSCKEO E Ei; DDR3ACKEOQ
ANot utilizing : : PPROACKEL
1 1
Rank1 Signals kaL_DDRacE0 (¢——K2L DDRSCEO ! ':ﬁ DDR3ACEOZ
! | »<=2— DDR3ACE1Z
1 1
kaL_DDR30DT0 {&——K2L DDRSODTO ! ’:ﬁ DDR3AODTO
! | »¢=2— DDR3AODT1
__________________________ Address
K2L DDR3A[15.0] _1/\ H
K2L_DDR3A[15..0] ¥ : KoL DDR3AO | c1a | oo
1 K2L DDR3AL D14 | fooens iy
H KoL DDR3A2 | Al18 1 noaraos
! K2L DDR3A3 | E14 DDR3AAQ3
1 KoL DDR3A4 | CI5 | pioanaos
i K2L DDR3A5 1 Al7 ] poosior
! K2L DDR3A6 | DI5 1 insnaoe
K2L_DDR3_ADDR(P A K2L DDRSA7 |, BI16 | ppraaagy
- ~ | K2L DDR3AB | BI7 I dnsaacs
1 K2L DDR3A9 | D17 ] pnpanagg
! K2L DDR3AI0 | BI2 1 n5ia1g
1 K2L DDR3A11 ' Bi18
1 DDR3AALL
1 K2L DDR3AI2 i C17 1 dponals
! KoL DDR3AL3 | BIl ] noanais
! K2L DDR3AL4 | E18 ] ocanals
1 K2L DDR3A15 ' E16
1 : DDR3AA15
L.
Reference/
e . Termination
1\ 1
[ 1
| o m——
! Q2 . F21_| ppR3arzQ2
! K2L_DDR3RZQ1 1 F9
! : DDR3ARZQ1
] 1
1 1
! $R140 JR141 SR142 VK2L_DDR_VREF !
! 2240 $240 3240 1
1
1 ! F15 | DDR3AVREFSSTL
| |
1 1
] 1
1 1
1 1
i i
H ! Reserved
1 1
1 1
€12 | psvo1
%‘ RSVO015
REF_NET by FSE5
TCI6630K2L

rS
All termination for clock, address, command and control nets shall be

placed at the end of the "fly-by" routing.

DDR3 Clock, Address, Command and Control "Fly-by" Termination

K2L_DDR3A[15.0]

K2L DDR3CLKOUTPO

VK2L_DDR_1V35

R112 ,,, 39.2

——C332

0.1uyF

K2L_DDR3CLKOUTNO

R113 ., 39.2

VK2L_DDR_VTT

K2L DDR3A0 R114 ,,, 39.2
K2L DDR3A1 R115,,.739.2
K2L DDR3A2 R116 ,,, 39.2
K2L _DDR3A3 R117,,.739.2
K2L _DDR3A4 R118 . 39.2
K2L _DDR3A5 R119,,.739.2
K2L _DDR3A6 R120,,, 39.2
K2L _DDR3A7 R121,,, 39.2
K2L_DDR3A8 R122,..39.2
K2L _DDR3A9 R123,,, 39.2
K2L_DDR3A10 R124,,.39.2
K2L _DDR3A11 R125,,.39.2
K2L_DDR3A12 R126,,,39.2
2L_DDR3A13 R127,., 39.2
2L_DDR3A14 R128 ., 39.2
2L_DDR3A15 R129 39.2
K2L_DDR3RESETZ R130,,, 39.2
K2L_DDR3BA2 R131,,, 39.2
K2L_DDR3BAL R132,..39.2
K2L_DDR3BAO R133,,, 39.2
K2L DDR3WEZ R134,739.2
K2L _DDR3RASZ R135,,.739.2
K2L DDR3CASZ R136 39.2
K2L_DDR3CKEOQ R137,,, 39.2
K2L_DDR3CEQ R138,,, 39.2
K2L_DDR30ODTO R

39 44 39.2
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DDR3 byte-lane signals shall be routed in point to point topology as

shown in the application report "DDR3 Design Requirements for

Keystone Devices" (sprabilb)

DDR3 Design Requirements for Keystone Devices (sprabilb)

uiv

Byte-Lane 0

DDR3ADQSOP
DDR3ADQSON

DDR3ADO7
DDR3AD06
DDR3ADO05
DDR3AD04
DDR3ADO03
DDR3AD02
DDR3ADO1
DDR3AD00

DDR3ADQMO

Byte-Lane 1

DDR3ADQS1P
DDR3ADQSIN

DDR3AD15
DDR3AD14
DDR3AD13
DDR3AD12
DDR3AD11
DDR3AD10
DDR3AD09
DDR3AD08

DDR3ADQM1

Byte-Lane 2

DDR3ADQS2P
DDR3ADQS2N

DDR3AD23
DDR3AD22
DDR3AD21
DDR3AD20
DDR3AD19
DDR3AD18
DDR3AD17
DDR3AD16

DDR3ADQM2

Byte-Lane 3

DDR3ADQS3P
DDR3ADQS3N

DDR3AD31
DDR3AD30
DDR3AD29
DDR3AD28
DDR3AD27
DDR3AD26
DDR3AD25
DDR3AD24

DDR3ADQM3

DDR3DQSPO

DDR3DQSNO

DDR3D7

DDR3D6

DDR3D5

DDR3D4

DDR3D3

DDR3D2

DDR3D1

DDR3D0

DDR3DQMO

K2L DDR3 Controller - Data Byte-Lanes

DDR3DQSP1

DDR3DQSN1

DDR3D15

DDR3D14

DDR3D13

DDR3D12

DDR3D11

DDR3D10

DDR3D9

DDR3D8

DDR3DOM1

K2L_DDR3DQSP8
K2L_DDR3DQSN8

K2L _DDR3CBI7..0]

(]
(D) K2L_DDR3_BLCB

E25
oorannéa (28 LKL DRI
K2L_DDR3D41

DDR3AD41 225

DDR3AD40 —F25 K2L DDR3D40

K2L_DDR3DI[63.0] K2L_DDR3DI[63.0]

DDR3DQSP2

DDR3DQSN2

DDR3D23

DDR3D22

DDR3D21

DDR3D20

DDR3D19

DDR3D18

DDR3D17

DDR3D16

DDR3DQM2

1
i I
| . |
1 ) 1
[l L [l
1 ) 1
1 - 1
: ' :
\ E24 | K2L DDR3D44 |
! Rl T _K2L DDR3D43 !
1 } 1
| . |
1 T 1
1 : 1
1 H 1
1 ] 1
1 1
! ! !

DDR3DQSP3

DDR3DQSN3

DDR3D31

DDR3D30

DDR3D29

DDR3D28

DDR3D27

DDR3D26

DDR3D25

DDR3D24

DDR3DQM3

TCI6630K2L

TCI6630K2L

> K2L_DDR3DQM1 DDR3ADQMS [-—A23 | K2l DDRSDQMS > K2L_DDR3DQM5
1 1
(D K2L_DDR3_BL2 Byte-Lane 6 606 KoL DDR3DOSPS (D K2L_DDR3_BL6
K2L_DDR3DQSP2 ! DDR3ADQS6P A6 t KoL DDR3D8$N6 2 K2L_DDR3DQSP6 !
K2L_DDR3DQSN2 ! DDR3ADQS6N ; K2L_DDR3DQSN6 !
| B27 | K2L DDR3D55 !
1 1
i DDRSADSS 5L DDR3D54 I
i DDR3AD54 i
i DDR3ADS3 |_E27 ' _K2L DDR3D53 i
1 T 1
' DDR3ADS2 |_E26 1 K2L DDR3D52 !
T
! DDR3ADSL _A27 | K2 DDR3D5L !
i A25 |_K2L DDR3D50 I
1 DDR3AD50 i
i DDR3AD49 _B25 K2l DDR3DA49 i
1 T 1
! DDR3AD4S |_C25 1 K2L DDR3D48 !
K2l DDR3D[63..0] | v K2l DDR3D[63..0] |
> K2L_DDR3DQM2 i DDR3ADQM6 —S27 : K2l _DDR3DOM6 > K2L_DDR3DQM6 i
o e e e e 1
H Byte-Lane 7 1 H
(D K2L_DDR3_BL3 K= KoL DDR3DOSP? (D K2L_DDR3_BL7
K2L_DDR3DQSP3 ! DDR3ADQS7P ggg —ST DDR3D8$N7 30 K2L_DDR3DQSP7 !
K2L_DDR3DQSN3 ! DDR3ADQS7N ' K2L_DDR3DQSN7 !
1 A28 | K2L DDR3D63 !
1 1 1
! gg?giggg B28 | _K2L DDR3D62 !
i DDR3ADGL D29 1 K2L DDR3D6L i
1 T 1
| DDR3ADG0 |_C30 1 K2L DDR3D60 '
! DDR3ADS9 |_D30 | K2L DDR3D59 !
| F29 ' _K2L _DDR3D58 i
! DDR3AD58 !
i DDR3ADS7 |_E29 1 K2L DDR3D57 :
H DDR3ADS6 —E30 | K2L DDR3D56 !
K2L DDR3D[63..0] | ' K2L DDR3D[63..0] |
> K2L_DDR3DQM3 i DDR3ADQM7 —E28 : K2L DDRSDQM? > K2L_DDR3DQM7 i
] ]

uLw K2L_DDR3_BL4 u1X
1
Byte-Lane 4 \ H Byte-Lane 8/ECC I
(D K2L_DDR3_BLO v ! !
K2L_DDR3DQSPO : DDR3ADQS4P ggg : g'[ gggggggm 9 K2L_DDRIDQSP4 : DDR3ADQS8P ggg : g'[ ngggggzg 2
K2L_DDR3DQSNO : DDR3ADQS4N : K2L_DDR3DQSN4 | DDR3ADQS8N .
1 1 1 1
) DDR3AD30 L_F23 | K2L DDR3D39 ! DDR3ACE00 L_E19 | K2L DDR3CBO
' DDR3AD38 —E23 1 K2L DDR3D38 ! DDR3ACROL _F20 | K2L DDR3CBL
' DbR3ADSy _E2L I K2L DDR3D37 i DDR3AGR0s |_E18 | _K2L DDR3CB2
1 T ] t
! DDR3AD36 —E22 1 K2L DDR3D36 i DDR3ACR03 |_E20 1 K2L DDR3CB3
[ ] T
' DbR3ADas D21 | K2L DDR3D35 ! DbR3AGR04 |_E19 | K2L DDR3CB4
i C21 |_K2L DDR3D34 i D10 | _K2L DDR3CB5
i DDR3AD34 i DDR3ACB05
i DbR3AD33 _B2L I K2L DDR3D33 ! DR ACB05 |10 T KoL DDRACES
1 T 1 T
' DDR3AD32 _A21 | K2L DDR3D32 ! DbR3AGR0? _B19 T K2L DDR3CBY7
K2L DDR3D[63..0] LS Kol DDRAD[63.0) : 2L DDR3D[63..0] | '
> K2L_DDR3DQMO i - DDR3ADQM4 [~—F22 : K2L_DDR3DQM4 > K2L_DDR3DQM4 | DDR3ADQM8 ~—A19 : K2L_DDR3DQMS
Vo e 2 ]
TCI6630K2L
1 Byte-Lane 5 !
(D K2L_DDR3_BL1 !
KaL_DDR3DQSPL DDR3ADQSSP | —B21L £ ZIRIEISEE — 55 2l DDRIDQSPS H({ KaL_DDR3 BLS
K2L_DDR3DQSN1 DDR3ADQS5N K2L_DDR3DQSN5
B23 | K2L DDR3D47
ggggﬁgfg F24 |_K2L _DDR3D46
K2L DDR3D45
DDR3AD45 —D23

> K2L_DDR3DQM8

> K2L_DDR3CB[7..0]
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K2L DDR3 SDRAM Byte-Lane 0/1

K2L_DDR3A[15..0] )

K2L_DDR3BAO

K2L_DDR3BA1

K2L_DDR3BA2

K2L_DDR3CLKOUTPO

K2L_DDR3CLKOUTNO

YRR, NARS

K2L_DDR3CKEOQ

K2L_DDR3WEZ

K2L_DDR3CASZ

K2L_DDR3RASZ

NAVA

K2L_DDR3CEQ

K2L _DDR3A[15_0]
K2L _DDR3AO N3
K2L DDR3A1 P7
K2L _DDR3A2 P3
K2L DDR3A3 N2
K2L_DDR3A4 P8
K2L DDRS3AS P2
K2L _DDR3A6 R8
K2L DDR3A7 R2
K2L _DDR3A8 T8
K2L DDR3A9 R3
K2L _DDR3A10 L7
K2L DDR3A11 R7
K2L _DDR3A12 N7
K2L DDR3A13 T3
K2L _DDR3A14 T7
K2L DDR3BAQO M2
K2L DDR3BA1 N8
K2L DDR3BA2 M3
K2L DDR3CLKOUTPO J7
K2L DDR3CLKOUTNO K7
K2L DDR3CKEQ K9
K2L DDR3WEZ L3
K2L DDR3CASZ K3
K2L DDR3RASZ J3
K2L DDR3CEO L2
K2L DDR30ODTO K1

K2L_DDR30DTO )

VK2L_DDR_VREF

VK2L_DDR_VREF

VK2L_DDR_1V35

K2L_DDR3D[63..0]

<SK2L_DDR3DQSPO
K2L_DDR3DQSNO

<SK2L_DDR3DQSP1
K2L_DDR3DQSN1

<S K2L_DDR3DQMO
K2L_DDR3DQM1

< K2L_DDR3RESETZ

U3A
E3 2L _DDR3DO

:2 882 F7 2L DDR3D1
A2 DQ2 F2 2L _DDR3D2
A3 DQ3 F8 2L _DDR3D3
A4 DQ4 H3 K2L DDR3D4
A5 DQ5 H8 K2L DDR3D5
A6 DQ6 G2 _K2L DDR3D6
A7 DQ7 H7 K2L DDR3D7
A8 DQ8 D7 __K2L DDR3D8
A9 DQY Cc3 K2L DDR3D9
AL0/AP D010 cg8 K2L DDR3D10
ALl DOLL c2 K2L DDR3D11
A12/BCH DQ12 A7 __K2L DDR3D12
AL3 DQ13 A2 K2L DDR3D13
ALd DQ14 B8 K2L DDR3D14

DQ15 A3 K2L DDR3D15

F3 K2L DDR3DQSPO

BAO LDQS
BAL LDQ(?S# G3 K2L DDR3DQSNO
BA2

uDQS C7 _K2L DDR3DOSP1
CcK UDQSH# B7 K2L DDR3DQSN1
Cclflg DM |-E7__K2L DDR3DQMO

UDM =23 K2L DDR3DOM1
WE#
CAS#
RAS#
cs# RESET# k12 K2L DDR3RESETZ
SET 20 L8/ \SDRAM RZQ0 "~

MT41K256M16HA-125

VK2L_DDR_1V35
T

C334——C335
0.1uF | 0.1pF

VK2L_DDR_1V35

u3B '

M8 | VREFCA

H1 | VREFDQ
Al | \ppo vssQ —BL
A8 _ \/bDQ vssQ —B2
Cl_| \ppo vssQ 2L
S _|yppo vssQ —28
D2_|\ppg vssQ —E2
E9 _|\ppQ vssQ —E8
F1_|vbDo vssQ —F2
H2 | vppg vssQ &L
H9 __ \vpbpg vssQ —82
vss A2
VSs Ei

vsSs

B2 | vpp vss —S8
D9 _|\vpp vss 22
S7_ vpp vss 38
K2 vob vss Ml
K8 | vpp vss —M9
N1 ypp vss —PL
—N vpp vss —P2
RL_|\pp vss 1L
R |vobp vss —12

©

MT41K256M16HA-125

NC —t
NC

U3C

NC
NC
NC

MT41K256M16HA-125

GND

——C344
0.1uF

< K2L_DDR3DI[63..0]

K2L DDR3 SDRAM Byte-Lane 2/3

rS
All decoupling and ferrites shall be placed
as close as possible to the SDRAM power
pins.

2L DDR3A[15..0] U4A K21 DDR3D[63..0]
2L_DDR3A0 N3 o o E3 _K2L DDR3D16
Q0
K2L DDR3AL P7 ] a1 D01 xFZ_K2L DDR3DI7
2L_DDR3A2 P3| > b2 xFZ_K2L DDR3DI18
K2L_DDR3A3 N2 s D03 F&__K2L DDR3D1O
2L DDR3A4 P8 |y D4 |xHi2_K2L DDR3D20
K2L _DDR3A5 P2 | as D05 H8_K2L DDR3D21
K2L DDR3A6 RE e D6 |x02 K2L DDR3D22
K2L _DDR3A7 R2 a7 DGy xHZ _K2L DDR3D23
K2L DDR3A8 T8 | g D8 D7 _K2L DDR3D24
K2L_DDR3A9 R3 . ag DGo xC3_K2L DDR3D25
K2L DDR3AI0 L7 | aromp D010 |4.C8_K2L DDR3D26
K2L DDR3AIL _ R7 | apy bo11 |xC2_K2L DDR3D27
K2L DDRSA12 N7, |ajppc# DOz |yAZ_K2L DDR3D28
K2L DDR3AI3 T3, /3 D013 [AZ_K2L DDR3D29
K2L DDR3AL4 17 | ap, D014 |88 _K2L DDR3D30
D015 [ A3 _K2L DDR3D31
KoL DDRIBAT NETISO S o DBRIGSNy g 2 CoRe0s?
KoL DDR3BA2 VER - Q
C7__K2L DDR3DQSP3
K2L _DDR3CLKOUTPO 37 Lok U%%%i ™"B7_K2L DDR3DOQSN3 )ggtfggiggogzg
K2L_DDR3CLKOUTNO K7L o - Q
K2L _DDR3CKEQ KO | cre oy [E); ESIE nggggmé & kat_ooRaDQvz
UDM K2L_DDR3DQM3
K2L DDR3WEZ L3 | wes
K2L DDR3CASZ K3 | oo
K2L DDR3RASZ RER o
K2L_DDR3CEO L2 con
RESET# T2 K2L DDR3RESETZ
K2L DDR30DTO KL | o7 . Ls:;SDRAM RZOL i
MT41K256M16HA-125 | |
: Rias HOREF_NET
| 240 1
VK2L_DDR_VREF u4B R S
m VREFCA
VK2L_DDR_1V35 REERER =
AL | \ppg vssq |_BL GND
éi VDDQ VSSQ gi
VDDQ VSSQ
gg VDDQ VSSQ Eg
VDDQ VSSQ
E9 _|\ppQ VSSQ —E8
F1L_vppo vssq —F2
H2_|vppg vssQ —CL
H9 _|\ppg vssQ —&2
vss A9
vss —B3
VK2L_DDR_1V35 vss —EL
T Bg VDD Vss ‘328
D9 ' vpp vss —2
G; VDD vss —38
K2 _{vpp vss —ML
K8 | vpp vss —M9
m; VDD Vss i;
—N2 vpp VsS
RL_\pp vss —IL
R9 ' vpp vss —12
MT41K256M16HA-125 L
u4ac GND
L Ne
IV NC —L
1 ne NC

VK2L_DDR_VREF

C345——C346
0.1uF | 0.1pF

VK2L_DDR_1V35

MT41K256M16HA-125

——C355

0.1yF
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K2L DDR3 SDRAM Byte-Lane 4/5 K2L DDR3 SDRAM Byte-Lane 6/7
A
K21 _DDR3A[15..0] USA K2l _DDR3D[63..0] K2l DDR3A[15.0] UBA K2l DDR3D[63..0]
K2L_DDR3A[15.0] ) K2L DDR3AO N3 [ o Do |E3_K2L DDR3D47 K K2L_DDR3DI63.0] 2L DDR3A0 N3 [, 50 LE2 2L _DDR3D48
K2L DDR3A1 P7 a1 DO1 (kL K2L DDR3D46 2L DDR3A1 P7 a1 DO1 keEL K2L _DDR3D49
K2L_DDR3A2 P3 | a2 DQ2 F2 2L._DDR3D45 2L._DDR3A2 P3 | a0 DQ2 F2 2L_DDR3D50
K2L _DDR3A3 N2 7] \5 DO3 (k8 K2L DDR3D44 2L _DDR3A3 N2 ] A5 DO3 k8 K2L _DDR3D51
K2L_DDR3A4 P8 |y D4 L3 2L_DDR3D43 2L_DDR3A4 P8 | g DO4 3 2L_DDR3D52
K2L_DDR3A5 P2 | a5 Qs -8 K2L DDR3DA2 K2L _DDR3A5 P2 | a5 DQs -H8 K2L _DDR3D53
K2L_DDR3A6 R8 | ag Q6 1-82 K2L_DDR3D41 K2L_DDR3A6 R8 | ag D6 182 K2L_DDR3D54
K2L_DDR3A7 R2 ] a7 DQ7 HZ K2L DDR3DA0 K2L_DDR3A7 R2 ] a7 DQ7 itz K2L_DDR3D55
K2L_DDR3A8 18 | ag Q8 27 K2L_DDR3D39 K2L_DDR3A8 18 | ag DQ8 2L K2L_DDR3D56
K2L_DDR3A9 R3 ] g Qo |xC3 K2L_DDR3D38 K2L_DDR3A9 R3 ] ng DQo G2 K2L_DDR3D57
K2L_DDR3A10 L7 _| At0/aP D10 xC8 K2L DDR3D37 K2L_DDR3A10 L7 | al0/ap DO10 S8 K2L_DDR3D58
K2L_DDR3A1L R7 | a11 D11 G2 K2L_DDR3D36 K2L_DDR3A11 R7 | a11 D11 [rC2 K2L_DDR3D59 —
K2L_DDR3A12 N7 | pioBcs DO12 LxAZ K2L DDR3D35 K2L_DDR3A12 N7 | aioscs D012 A7 K2L_DDR3D60
K2L_DDR3A13 T3 ] a13 DQ13 A2 K2L_DDR3D34 K2L_DDR3A13 T3 ] a13 D13 A2 K2L_DDR3D61
K2L_DDR3A14 T7 | ala D14 |88 K2L DDR3D33 K2L_DDR3A14 17 ) ala DO14 B8 K2L_DDR3D62
DQ15 A3 K2L_DDR3D32 D15 A3 K2L_DDR3D63
K2L _DDR3BAQ M2 F3__K2L DDR3DQSP4 K2L DDR3BAO M2 F3__K2L DDR3DQSP6
BAO LDQS < | BAO LDQS
o Dimaa) ¢ KoL DDR3BAL NE | na LDQQS# G3_K2L_DDR3DQSN4 >§E§t—gggggggm K2L_DDR3BAL NE | pay LDQ%# G3_K2L_DDR3DOSNG >§E§t—gggggg§:g
KoL DDR3BAZ < K2L _DDR3BA2 M3 | 5o — K2L DDR3BA2 M3 | ga> -
- uDQs |CT K2L DDR3DQSP5 K2L_DDR3DQSPS uDQS C7__K2L DDR3DQSP7 K2L_DDR3DQSP7
KoL DDRICLKOUTPO K2L _DDR3CLKOUTPO 97 L ek UDQS# -BZ K2l DDR3DQSN5 >§K2fDDR3DQSN5 K2L DDR3CLKOUTPO 97 L ek UDQS# BZ K2l DDR3DQSN7 >§K2fDDR3DQSN7
K21 DDR3GLKOUTNO < K2L DDR3CLKOUTNO K7 CK# - K2L DDR3CLKOUTNO K7 CK# -
oL DDR3CKED < K2L _DDR3CKEOQ K9 [ cke DM E7__K2L DDR3DOM4 KoL DDR3DOMA4 K2L _DDR3CKEOQ K9 [ cke DM E7__K2L DDR3DQM6 KoL_DDR3DOMS
- UDM D3 _K2L DDR3DOM5 >§K2L_DDR3DQM5 UDM D3 _K2L DDR3DQM7 >§K2L—DDR3DQW
- - B
K2L DDR3WEZ L3 K2L DDR3WEZ L3
R 2 < Kol DDR3CASZ K3 | g K2L_DDR3CASZ K3 | e
KoL DDRIRASZ < K2L DDR3RASZ 33 | Ras# K2L DDR3RASZ 33 | Ras#
KoL DDR3CEO < K2L DDR3CEOQ L2 | con K2L DDR3CEOQ L2 ] con
- RESET# L, T2__K2L DDRSRESETZ { K2L_DDRSRESETZ RESET# L T2__K2L DDRSRESETZ
TTEDRAM BYOS T ) TTEDRAM BYOS T )
K2L_DDR3ODTO') K2L _DDR30ODTO KL | oot 20 LSE;SDRAM RZQ2 | K2L DDR30ODTO KL | opT 20 LBE;SDRAM RZQ3 |
MT41K256M16HA-125 | | MT41K256M16HA-125 | |
| Ruas MO REF_NET i R1as HOREF_NET
1 240 1 1 240
VK2L_DDR_VREF usB I S VK2L_DDR_VREF ueB I S
m VREFCA “:‘13 VREFCA —
VK2L_DDR_1V35 RRERER = VK2L_DDR_1V35 LEEERD =
AL | \ppo vsso |BL GND T AL |\ppg vssQ Bl GND
éﬁ VDDQ VSSQ gi é? VDDQ VSSQ gi
VDDQ VSSQ VDDQ VSSQ
gg VDDQ VSSQ Eg gg VDDQ VSSQ gg
VDDQ VSSQ VDDQ VSSQ
E9 |ypbpQ vssQ —E8 E9 |\ppQ vssQ —E8
F1_|vbDo vssQ —F2 F1_ \ppo vssQ —F2
H2 | vppQ vssQ &L H2 ' vppQ vssQ —CL
H9 __ \vpbpg VSSQ 29 59 _ vpbpg VSSQ 29
VSS Bg VssS Bg
VSS VSS
VK2L_DDR_1V35 vss —EL VK2L_DDR_1V35 vss |EL c
T Bg VDD Vss ‘328 T Bg VDD vss 628
D9 | vpp vss —2 D9 | vpp vss —2
G; VDD vss 38 G; VDD vss 38
K2 |vbp vss —ML X2 |vpp vss —ML
K8 | vpp vss —M9 K8 | \pp vss M9
m; VDD vss ";; m; VDD Vss E;
—— VDD VSS VDD VSS
RL_|\pp vss 1L RL_|ypp vSS 1k
R |vobp vss —12 R9_|vpbD vss 12
MT41K256M16HA-125 1 MT41K256M16HA-125
UsC GND U6C GND
L ne 1_Ne ]
9 Ne NC —t 9 ne NC —t
1 nC NC 1 nC NC
MT41K256M16HA-125 MT41K256M16HA-125
VK2L_DDR_VREF VK2L_DDR_1V35 VK2L_DDR_VREF VK2L_DDR_1V35
= . .
C356=—=C357 €358 ——C359 ——C360 ——C361 ——C362 ——C363——C364 —=—C365——C366 Al dIBCOUP“"g a”.glfet"'ttis %‘Sggiﬂp'aced C367—=—=C368 ——ca77
0.1uF | 0.1pF 04pF | 0apF | o1pF | 0.apF | 0apF | 0apF | 0.apF | 0.apF | 0.1pF ;ﬁé“e GSiboSSIviElele BOVED 0.1pF | 0.1pF 0.1uF
A4 A4 A A4 A4 A4 D
GND GND GND GND
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K2L DDR3 SDRAM Byte-Lane ECC

K21 DDR3A[15.0] U7A K2l DDR3CB[7..0]
K2L_DDR3A[15.0] ) K2L_DDR3A0 NS [ ao bQo lxE3_K2L DDR3CBO
K2L DDR3AL P71 Doy LsF1_KoL DDRICBL
K2L_DDR3A2 P3 ] a b2 L+FZ_KoL DDR3CB2
K2L DDR3A3 N2 1| g b3 L F8 KoL DDRICE3
K2L DDR3A4 P8, ] ap b4 |sH3 KoL DDR3CB4
K2L DDR3AG P2 e Do |sH8 KoL DDRICES
K2L DDR3A6 ___RB .| ao DOG | G2 KoL DDRICB6
K2L DDR3A7T Rz | ar b7 L7 KoL DDRICE7
K2L DDR3A8 T8, ag DB 2
K2L DDR3A9 _R3 | aqg D9 G
KoL DDR3A10 L7, | yioap  DQI0 LS
K2L DDR3ALL __R7 | ayg B S
KoL DDRSAL2 N7l aomcs  DOL2 e
K2L DDR3AI3 T3 | ars D013 &
K2L DDR3AL4 __T7 | aya DO14 2B
DQ15 (el
K21 DDRaBA0 9—— 2L-FRRERED NS00 T DDRIDGSg—gK DORInses
K2L_DDRSBAL Q0—— S—BBR=t s T i BAL LDQS# K2L_DDR3DQSNS
K2L_DDR3BA2 BA2
K2L DDR3CLKOUTPO 7 upes g
KO0 & K2l DDR3CLKOUTNO KT L oy =
o DoRackEo SS—KaL DDR3CKEO KS .| cep Low (-EL K2L _DDR3DQMS k2L DDRIDOMS
UDM =23
K2L DDR3WEZ L3
KZZLL—DDDDRZ?XE; {___K2L DDR3CASZ K3 \gfg#
D2 & KoL DDR3RASZ 33| fnos
KoL DDRICEO < K2L _DDR3CEO L2 | con
i RESET# L T2 K2L DDR3RESETZ KoL DDRRESETZ
TASPRAM B704 7T I
K2L_DDR30DTO ) K2l DDR3ODTO K1 | opT 7Q L8/ \.SDRAM RZQ4 :

MT41K256M16HA-125

VK2L_DDR_VREF u7B 240 |
m VREFCA )
VK2L_DDR_1V35 RBERED
T Aé VDDQ VSSQ B; o
A8 vbDQ VSsQ —B
g; VDDQ VSSQ B;
VDDQ VSSQ
Eg VDDQ VSSQ Eg
VDDQ VSSQ
E; VDDQ VSSQ E;i
VDDQ VSSQ
H9 | vpopg vssQ —82
VSS gg
vsS
VK2L_D_|QR_1V35 N Ve L
VDD vss —G8
D9 |ypp vss 32
S7__ vob vss 38
Kg VDD VSS M;
K8 |\pp vss —M
N; VDD VsS P;
NS | vpp VSS 2
R; VDD VsS Té
R9 | vpbp VSS 1
MT41K256M16HA-125 |
GND
u7c
L ne
9

NC NC L
1 Ne NC

MT41K256M16HA-125

VK2L_DDR_VREF VK2L_DDR_1V35

< K2L_DDR3CB[7..0]

C378=—C379
0.1uF | 0.1uF

——c388
0.1uF

r'S
All decoupling and ferrites shall be placed
as close as possible to the SDRAM power
pins.
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4 5 6
K2L USB Super-Speed and High-Speed Peripheral
VBUS_USB_5V0
&
0.1uF capacitors DC-block the bias
voltage setup by the clock driver output
buffer. 1 A
VBUS
1k-ohm resistor divider sets up a Vp/2 n~ K2L USBDP 3
common-mode bias which maximizes 100-ohm resistor across P/N pair KoL USBDM 2 D+
single-ended input margin. VK2L 0V85 provides for 100-ohm differential input D-
termination (USBCLK buffer does not K2L USBRXP 5
Minimize stubs on P/N signals by provide termination). KoL USBRXM 3 SSRX+
placing capacitors inline with signal L 2 SSRX-
trace. Place as close as possible to USBCLK
BGA pins. K2L_USBTXP CS 9 SSTX+
<R148 FR149 K2L USBTXM CS 8 SSTX-
$1.00k $1.00k ulu
7
USB3.0 GND_DRAIN
K2L USBCLKP C389||__0.1uF K2L USBCLKP_CS P3 P1 _K2L USBDP 4 —
K2L_USBCLKP L USBCLKP USBDP ¢ GND
K2L_USBCLKN §< K2L USBCLKN U C3901  0.1pF K2l USBCLKF CS $R150 R3] USBOLKM USBDM _RL_K2L_USBDM 3
I 3100 s1
[ — o2 SHIELD
h
USBTxoM LML K2L USBTXM _C391 || 0.yF K2L_USBTXM CS 30 ohm SHIELD
& <oR151 $R152 -
K2L_USBCLK_P/N are outputs from an £1 00k $1.00K USBTXOP L1 K2L USBTXP 11C392 H 0.1uF K2L USBTXP_CS J2
clock driver (LVDS or LVPECL...etc) that ’ : N5
meet the differential voltage swing USBIDO —
requirements, slew-rate requirements, L 2 USBRXOM ;22 Egt ngsi’g GED GND CH7ASSIS
frequency and jitter reugirements of the K2L USBDRVVBUS MG USBRXOP -
USBCLKPI/N inputs. — USBDRVVBUS
GND R153
K2L_USBVBUS 2L USBVBUS RS N4 ysBvBUS
K2L _USBDP o—1 | nc1 B
' L lepy
Place 0201 cap directly under C393 | USBRESREE
K2L BGA 0.01uF K2L USBDM o—2>—{ Ne2
. L 13 Jepo
TCI6630K2L Place TVS diode as close as
= :;R15I4 possible to USB3 connector. K2L _USBTXM_CS o3 Inc3
GND 31.00k Place 200-ohm reference as TVS diode pads shall be L 22 |eps
close as possible to K2L BGA placed inline with USB3 signal
traces. K2L USBTXP CS o—21{Nca
— L] ED4
GND K2L_USBRXM o6 | ncs
K2L USBRXP o—'|Ncs NCG 2
T8 leps GND 10
us 4
GND_CHASSIS
& . C
5V, 1A, USB power switch used to allow USB
VSYS 5V0 controller USBDRVBUS controls VBUS to attached a
T USB devices as well as current regulates the VBUS TPS2291 provides 5V power isolation for the K2L
S power net. USB controller during startup power on sequence.
Buffer needed for 1.8V to 5.5V logic translation so
K2L can drive TPS2065 power switch EN input. Place switch and caps near
$R156 <$R157 U9 USB3 Connector VBUS_USB_5V0 U10
$4.75k 34.75k = .
VSYS_1v8 5 VBUSGEBSV L. SV [ clivem by A2 AL K2L USBVBUS
T 1Y power sequencing logic. VIN vouT
ouT L K15
3 |== C394
S FLT
0 U1l a K2L USBVBUS EN B2 B1 1uF —
SN74LVC1GO7DBVR oD L2 K2L_USBVBUS_EN ON GND
K2L_USBDRVVBUS RA§8 K2L_USBDRVVBUS RS 2 <> 4 K2L_USBDRVVBUS_INVOUT 4 | ENEN
92 R159 TPS22913BYZVR = =
1.00k GND GND
iy TPS2065CDBVR = USB_VBUS
GND
1 VSYS_5V0
= = C398Place caps near IC pins
GND GND 1uF
Place caps near IC pins
R160 C399=—C400 —=
1uF 1uF GND
D
GND
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ry
Time-Stamp peropheral not utilized.

K2L Time-Stamp (IEEE1588) Peripheral

U1R

TSREFCLKN
TSREFCLKP

TSPUSHEVTO
TSPUSHEVT1

Time-Stamp Subsystem
EXTFRAMEEVENT
TSCOMPOUT
TSSYNCEVT

TSRXCLKOUTOP
TSRXCLKOUTON

RADSYNC
PHYSYNC

Antenna Timer Subsystem

TCI6630K2L

AE3
AGL
AG2Z

i

AJl
AJl

.
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A
2Ghbyte, x8 NAND Flash
U12 VSYS_1v8
K2L _EMIFCEOZ c6 J6
K2L_EMIFWAITO Cs g,EBi V\C/gc H8 .
Q
K2L_EMIFALZ D5, | cie & v | BB
K2L_EMIFALL ca = G4 C404
K2L EMIF16 Interface K2L EMIFWEZ c7 Q,LEE# et 10pF
K2L_EMIFOEZ D4 | pex
NC1
uLT =
EMIF16 e
K2L_EMIFCEOZ R161,, 100 K2l EMIFCEOZ RS N30 | cyiccros EMIFDO0 _U26__ K2L EMIFDO0 RS R162,,, 10.0 K2L_EMIFDOO Ha |00 N
U30 | FviFcELY EMIFDOL |_AB28 KoL EMIFDOL RS R163 \ny 10.0 K2L _EMIFDOL 34|01 =
i@‘ MR VRS EMIFDO2 W27 _K2L EMIFD02 RS R164 ,,\"10.0 K2L_EMIFD02 K4 1102 e
C2P30_| EMIECESZ UARTSCTS EMIFDO3 AC28 KoL EMIFDO3 RS R1665,,," 10.0 K2L EMIFD03 K5 1103 NGS
R K2L EMIFOEZ R167,,, 100 K2L EMIFOEZ RS ) EmIFD04 — 27 gt Em:gggé Eg gigg ig.g gt Em:iggé o] 104 NC9
KoL EMIFWEZ RIc ™ 100 KoL EMIEWES ks vag | EMIFOEZ EMIFD05 — 8 FMIFD0e Rs R170™ 100 KoL EMIFDO6 108 NC10 8
K2L _EMIFRNW R17LVV10.0 _K2L EMIFRNW RS Voo | EMIFWEZ EmIFD0s 0P8 KoL EMIFDO7 RS R172.°710.0 K2L_EMIFDO7 ] 108 NC1L
A M30 | emiFRNW EMIFDO7 —Y26 M Jg 107 NC12
EMIFD08 NC/I08 NC13
35517?”?; K2L _EMIFBEOZ R174,,, 10.0 K2l EMIFBEOZ RS AB30 | \icpeor e M| s =
: P2 | EviFBE1Z EMIFD10 g NC/I010 NC15
EMIFD11 NC/I011 NC16
ig:: EM:EWQ:E’ Y30 | EMIFWAITO EMIFD12 6] NC/I012 NC17
AC30 | EMIFWAITL EMIFD13 6f Ncrio13 NC18
EMIFD14 L NC/IO14 NC19
EMIFD15 7] NC/I015 NC20
0 NC21
N30 EviEA0D_GPIO32 NC22
%‘ EMIFAOL_GPIO33 NC23 [—
S<R30_| EviFA02_GPIO34 NC24
%‘ EMIFAO3_GPIO35 VSYS_1v8 NC25 VSYS_1v8
<28 EMIFAO4_GPIOS6 NC32
5<R26 | EviEA0S_GPIO3T
V29 | EMIFAOS_GPIO38 E%ﬁ E%ﬁ
ﬁgg | EMIFAO7_GPIO39 : :
5129 | EMIFAO8_GPIO40
%‘ EMIFA09_GPIO41 ¢ NAND LOCKPRE G5 | ocxpRE/DNU wp# [C3 oo { MCU_NAND_WP_EN#
| EMIFAL0_GPIO42 83 I pnu
K2L EMIFALL R177,,, 100 K2l EMIFALL RS “AD30 | pviep1s- \WP# pin driven by Board Management
R17 R1. :
K2L EMIFAL2 RI78 n 10.0 KoL EMIFAI2 RS \gg EMIEALZ 475?( g NG26 vss3 g 47‘8})(; Controller (microcontroller
EMIFAL3_GPIO43 : NC27 VsS2 :
HTgs | EMIFAL4_GPIO44 5 1 Neos vss1 |5
%‘ EMIFAL5_GPIO45 L 8 _{NC29 NC_vsst —FL L c
<126 | EMmIFAL6_GPIO46 = =
S<I2_| EMIFAL7_GPIO4T GND L GND
Pl oy T TS MT29F16GOBADBCAH4:C =
C29 | E\IFAL9_UART2CTS GND
ng | EMIFA20_UART2RXD
Y27 EMIFA21_UART2TXD
vgg | EMIFA22_UART3RXD
S<¥27_| EMIFA23_UART3TXD
TCI6630K2L
D
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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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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 = A0 | paccLkp 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  <C= M3 | pyap LEDIE DAC_OUT2N
K2L JESD_TXN3 11 1 K2L JESD_TXN3_CS M2 | pyan
Cc526 Il 0.1pF
K2L JESD TXP2 == C527||__0.1uF K2L _JESD_TXP2 _CS = 1| 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
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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 - 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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2 3 ‘ 4 5 6
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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http://www.ti.com/product/LMK04828/description

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

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
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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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1 2 3 ‘ 4 5 6
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
D
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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 ~Y 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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https://webench.ti.com/wb5/OpenPublicSharedProject.jsp?id=32439A56866337B9&s=c

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
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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

Orderable: EVM_orderable
TID #: TIDEPOOXX
Number: TIDEP0081 [Rev: E1

Designed for: Public Rel [Mod. Date: 8/29/2016
Project Title: TI 66AK2L06 DSP+ARM® Processor JESD204B Att
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_solutiofSHedefaibf 38
Drawn By:

File: system_power_05.SchDoc [Size: B

13 TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: a0271760

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

2

3

4

© Texas Instruments 2016

8J84



https://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=9C7178BC14FEBCDB

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.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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	U1-K29
	U1-K30
	U1-L3
	U1-L4
	U1-L5
	U1-L26
	U1-L27
	U1-L28
	U1-L29
	U1-L30
	U1-M2
	U1-M3
	U1-M4
	U1-M5
	U1-M26
	U1-M27
	U1-M28
	U1-M29
	U1-N2
	U1-N26
	U1-N27



	k2l_soc_07.SchDoc(k2l_soc_07)
	Components
	C331
	C331-1
	C331-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16
	J1-17
	J1-18
	J1-19
	J1-20
	J1-21
	J1-22
	J1-23
	J1-24
	J1-25
	J1-26
	J1-27
	J1-28
	J1-29
	J1-30
	J1-31
	J1-32
	J1-33
	J1-34
	J1-35
	J1-36
	J1-37
	J1-38
	J1-39
	J1-40
	J1-41
	J1-42
	J1-43
	J1-44
	J1-45
	J1-46
	J1-47
	J1-48
	J1-49
	J1-50
	J1-51
	J1-52
	J1-53
	J1-54
	J1-55
	J1-56
	J1-57
	J1-58
	J1-59
	J1-60
	J1-MP1
	J1-MP2
	J1-MP3
	J1-MP4

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R80
	R80-1
	R80-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R88
	R88-1
	R88-2

	R89
	R89-1
	R89-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	U1M
	U1-AA1
	U1-AA2
	U1-AA3
	U1-AA4
	U1-AA5
	U1-AB3
	U1-AB4
	U1-AB5
	U1-AC1
	U1-AC2
	U1-AC3
	U1-AC4
	U1-AC5
	U1-AD1
	U1-AD2
	U1-AD5
	U1-AE1
	U1-AF4
	U1-AF5
	U1-AH3
	U1-AH4
	U1-AJ3
	U1-AJ4
	U1-AK4
	U1-Y2
	U1-Y3

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20



	k2l_soc_08.SchDoc(k2l_soc_08)
	Components
	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	K3
	K3-1

	K4
	K4-1

	K5
	K5-1

	K6
	K6-1

	K7
	K7-1

	K8
	K8-1

	K9
	K9-1

	K10
	K10-1

	K11
	K11-1

	K12
	K12-1

	K13
	K13-1

	K14
	K14-1

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	U1P
	U1-AE13
	U1-AE15
	U1-AE17
	U1-AF14
	U1-AF15
	U1-AF17
	U1-AF18
	U1-AF20
	U1-AG15
	U1-AG16
	U1-AG18
	U1-AG19
	U1-AH14
	U1-AH15
	U1-AH17
	U1-AH18
	U1-AJ15
	U1-AJ16
	U1-AJ18
	U1-AJ19
	U1-AK16
	U1-AK17
	U1-AK19
	U1-AK20

	U1S
	U1-AE30
	U1-AF9
	U1-AF10
	U1-AF11
	U1-AF30
	U1-AG7
	U1-AG8
	U1-AG9
	U1-AG10
	U1-AG12
	U1-AG13
	U1-AH5
	U1-AH7
	U1-AH9
	U1-AH11
	U1-AH12
	U1-AJ5
	U1-AJ6
	U1-AJ7
	U1-AJ9
	U1-AJ10
	U1-AK5
	U1-AK6
	U1-AK7
	U1-AK8
	U1-AK9
	U1-AK10
	U1-AK11



	k2l_soc_09.SchDoc(k2l_soc_09)
	Components
	C332
	C332-1
	C332-2

	C333
	C333-1
	C333-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R114
	R114-1
	R114-2

	R115
	R115-1
	R115-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	R118
	R118-1
	R118-2

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	R125
	R125-1
	R125-2

	R126
	R126-1
	R126-2

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R131
	R131-1
	R131-2

	R132
	R132-1
	R132-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R135
	R135-1
	R135-2

	R136
	R136-1
	R136-2

	R137
	R137-1
	R137-2

	R138
	R138-1
	R138-2

	R139
	R139-1
	R139-2

	R140
	R140-1
	R140-2

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	U1O
	U1-A11
	U1-A12
	U1-A13
	U1-A14
	U1-A15
	U1-A16
	U1-A17
	U1-A18
	U1-B11
	U1-B12
	U1-B13
	U1-B14
	U1-B15
	U1-B16
	U1-B17
	U1-B18
	U1-C12
	U1-C14
	U1-C15
	U1-C17
	U1-D12
	U1-D14
	U1-D15
	U1-D17
	U1-E11
	U1-E12
	U1-E13
	U1-E14
	U1-E15
	U1-E16
	U1-E17
	U1-E18
	U1-F9
	U1-F11
	U1-F12
	U1-F13
	U1-F14
	U1-F15
	U1-F17
	U1-F21



	k2l_soc_09_1.SchDoc(k2l_soc_09_1)
	Components
	U1V
	U1-A3
	U1-A4
	U1-A5
	U1-A6
	U1-A7
	U1-A8
	U1-A9
	U1-A10
	U1-B2
	U1-B3
	U1-B4
	U1-B5
	U1-B6
	U1-B7
	U1-B8
	U1-B9
	U1-B10
	U1-C1
	U1-C2
	U1-C4
	U1-C6
	U1-C8
	U1-C10
	U1-D1
	U1-D2
	U1-D4
	U1-D6
	U1-D8
	U1-D10
	U1-E1
	U1-E2
	U1-E3
	U1-E4
	U1-E5
	U1-E6
	U1-E7
	U1-E8
	U1-E9
	U1-E10
	U1-F5
	U1-F6
	U1-F7
	U1-F8
	U1-F10

	U1W
	U1-A21
	U1-A22
	U1-A23
	U1-A24
	U1-A25
	U1-A26
	U1-A27
	U1-A28
	U1-B21
	U1-B22
	U1-B23
	U1-B24
	U1-B25
	U1-B26
	U1-B27
	U1-B28
	U1-B29
	U1-C21
	U1-C23
	U1-C25
	U1-C27
	U1-C29
	U1-C30
	U1-D21
	U1-D23
	U1-D25
	U1-D27
	U1-D29
	U1-D30
	U1-E21
	U1-E22
	U1-E23
	U1-E24
	U1-E25
	U1-E26
	U1-E27
	U1-E28
	U1-E29
	U1-E30
	U1-F22
	U1-F23
	U1-F24
	U1-F25
	U1-F29

	U1X
	U1-A19
	U1-A20
	U1-B19
	U1-B20
	U1-C19
	U1-D19
	U1-E19
	U1-E20
	U1-F18
	U1-F19
	U1-F20



	k2l_soc_09_2.SchDoc(k2l_soc_09_2)
	Components
	C334
	C334-1
	C334-2

	C335
	C335-1
	C335-2

	C336
	C336-1
	C336-2

	C337
	C337-1
	C337-2

	C338
	C338-1
	C338-2

	C339
	C339-1
	C339-2

	C340
	C340-1
	C340-2

	C341
	C341-1
	C341-2

	C342
	C342-1
	C342-2

	C343
	C343-1
	C343-2

	C344
	C344-1
	C344-2

	C345
	C345-1
	C345-2

	C346
	C346-1
	C346-2

	C347
	C347-1
	C347-2

	C348
	C348-1
	C348-2

	C349
	C349-1
	C349-2

	C350
	C350-1
	C350-2

	C351
	C351-1
	C351-2

	C352
	C352-1
	C352-2

	C353
	C353-1
	C353-2

	C354
	C354-1
	C354-2

	C355
	C355-1
	C355-2

	R143
	R143-1
	R143-2

	R144
	R144-1
	R144-2

	U3A
	U3-A2
	U3-A3
	U3-A7
	U3-B7
	U3-B8
	U3-C2
	U3-C3
	U3-C7
	U3-C8
	U3-D3
	U3-D7
	U3-E3
	U3-E7
	U3-F2
	U3-F3
	U3-F7
	U3-F8
	U3-G2
	U3-G3
	U3-H3
	U3-H7
	U3-H8
	U3-J3
	U3-J7
	U3-K1
	U3-K3
	U3-K7
	U3-K9
	U3-L2
	U3-L3
	U3-L7
	U3-L8
	U3-M2
	U3-M3
	U3-N2
	U3-N3
	U3-N7
	U3-N8
	U3-P2
	U3-P3
	U3-P7
	U3-P8
	U3-R2
	U3-R3
	U3-R7
	U3-R8
	U3-T2
	U3-T3
	U3-T7
	U3-T8

	U3B
	U3-A1
	U3-A8
	U3-A9
	U3-B1
	U3-B2
	U3-B3
	U3-B9
	U3-C1
	U3-C9
	U3-D1
	U3-D2
	U3-D8
	U3-D9
	U3-E1
	U3-E2
	U3-E8
	U3-E9
	U3-F1
	U3-F9
	U3-G1
	U3-G7
	U3-G8
	U3-G9
	U3-H1
	U3-H2
	U3-H9
	U3-J2
	U3-J8
	U3-K2
	U3-K8
	U3-M1
	U3-M8
	U3-M9
	U3-N1
	U3-N9
	U3-P1
	U3-P9
	U3-R1
	U3-R9
	U3-T1
	U3-T9

	U3C
	U3-J1
	U3-J9
	U3-L1
	U3-L9
	U3-M7

	U4A
	U4-A2
	U4-A3
	U4-A7
	U4-B7
	U4-B8
	U4-C2
	U4-C3
	U4-C7
	U4-C8
	U4-D3
	U4-D7
	U4-E3
	U4-E7
	U4-F2
	U4-F3
	U4-F7
	U4-F8
	U4-G2
	U4-G3
	U4-H3
	U4-H7
	U4-H8
	U4-J3
	U4-J7
	U4-K1
	U4-K3
	U4-K7
	U4-K9
	U4-L2
	U4-L3
	U4-L7
	U4-L8
	U4-M2
	U4-M3
	U4-N2
	U4-N3
	U4-N7
	U4-N8
	U4-P2
	U4-P3
	U4-P7
	U4-P8
	U4-R2
	U4-R3
	U4-R7
	U4-R8
	U4-T2
	U4-T3
	U4-T7
	U4-T8

	U4B
	U4-A1
	U4-A8
	U4-A9
	U4-B1
	U4-B2
	U4-B3
	U4-B9
	U4-C1
	U4-C9
	U4-D1
	U4-D2
	U4-D8
	U4-D9
	U4-E1
	U4-E2
	U4-E8
	U4-E9
	U4-F1
	U4-F9
	U4-G1
	U4-G7
	U4-G8
	U4-G9
	U4-H1
	U4-H2
	U4-H9
	U4-J2
	U4-J8
	U4-K2
	U4-K8
	U4-M1
	U4-M8
	U4-M9
	U4-N1
	U4-N9
	U4-P1
	U4-P9
	U4-R1
	U4-R9
	U4-T1
	U4-T9

	U4C
	U4-J1
	U4-J9
	U4-L1
	U4-L9
	U4-M7



	k2l_soc_09_3.SchDoc(k2l_soc_09_3)
	Components
	C356
	C356-1
	C356-2

	C357
	C357-1
	C357-2

	C358
	C358-1
	C358-2

	C359
	C359-1
	C359-2

	C360
	C360-1
	C360-2

	C361
	C361-1
	C361-2

	C362
	C362-1
	C362-2

	C363
	C363-1
	C363-2

	C364
	C364-1
	C364-2

	C365
	C365-1
	C365-2

	C366
	C366-1
	C366-2

	C367
	C367-1
	C367-2

	C368
	C368-1
	C368-2

	C369
	C369-1
	C369-2

	C370
	C370-1
	C370-2

	C371
	C371-1
	C371-2

	C372
	C372-1
	C372-2

	C373
	C373-1
	C373-2

	C374
	C374-1
	C374-2

	C375
	C375-1
	C375-2

	C376
	C376-1
	C376-2

	C377
	C377-1
	C377-2

	R145
	R145-1
	R145-2

	R146
	R146-1
	R146-2

	U5A
	U5-A2
	U5-A3
	U5-A7
	U5-B7
	U5-B8
	U5-C2
	U5-C3
	U5-C7
	U5-C8
	U5-D3
	U5-D7
	U5-E3
	U5-E7
	U5-F2
	U5-F3
	U5-F7
	U5-F8
	U5-G2
	U5-G3
	U5-H3
	U5-H7
	U5-H8
	U5-J3
	U5-J7
	U5-K1
	U5-K3
	U5-K7
	U5-K9
	U5-L2
	U5-L3
	U5-L7
	U5-L8
	U5-M2
	U5-M3
	U5-N2
	U5-N3
	U5-N7
	U5-N8
	U5-P2
	U5-P3
	U5-P7
	U5-P8
	U5-R2
	U5-R3
	U5-R7
	U5-R8
	U5-T2
	U5-T3
	U5-T7
	U5-T8

	U5B
	U5-A1
	U5-A8
	U5-A9
	U5-B1
	U5-B2
	U5-B3
	U5-B9
	U5-C1
	U5-C9
	U5-D1
	U5-D2
	U5-D8
	U5-D9
	U5-E1
	U5-E2
	U5-E8
	U5-E9
	U5-F1
	U5-F9
	U5-G1
	U5-G7
	U5-G8
	U5-G9
	U5-H1
	U5-H2
	U5-H9
	U5-J2
	U5-J8
	U5-K2
	U5-K8
	U5-M1
	U5-M8
	U5-M9
	U5-N1
	U5-N9
	U5-P1
	U5-P9
	U5-R1
	U5-R9
	U5-T1
	U5-T9

	U5C
	U5-J1
	U5-J9
	U5-L1
	U5-L9
	U5-M7

	U6A
	U6-A2
	U6-A3
	U6-A7
	U6-B7
	U6-B8
	U6-C2
	U6-C3
	U6-C7
	U6-C8
	U6-D3
	U6-D7
	U6-E3
	U6-E7
	U6-F2
	U6-F3
	U6-F7
	U6-F8
	U6-G2
	U6-G3
	U6-H3
	U6-H7
	U6-H8
	U6-J3
	U6-J7
	U6-K1
	U6-K3
	U6-K7
	U6-K9
	U6-L2
	U6-L3
	U6-L7
	U6-L8
	U6-M2
	U6-M3
	U6-N2
	U6-N3
	U6-N7
	U6-N8
	U6-P2
	U6-P3
	U6-P7
	U6-P8
	U6-R2
	U6-R3
	U6-R7
	U6-R8
	U6-T2
	U6-T3
	U6-T7
	U6-T8

	U6B
	U6-A1
	U6-A8
	U6-A9
	U6-B1
	U6-B2
	U6-B3
	U6-B9
	U6-C1
	U6-C9
	U6-D1
	U6-D2
	U6-D8
	U6-D9
	U6-E1
	U6-E2
	U6-E8
	U6-E9
	U6-F1
	U6-F9
	U6-G1
	U6-G7
	U6-G8
	U6-G9
	U6-H1
	U6-H2
	U6-H9
	U6-J2
	U6-J8
	U6-K2
	U6-K8
	U6-M1
	U6-M8
	U6-M9
	U6-N1
	U6-N9
	U6-P1
	U6-P9
	U6-R1
	U6-R9
	U6-T1
	U6-T9

	U6C
	U6-J1
	U6-J9
	U6-L1
	U6-L9
	U6-M7



	k2l_soc_09_4.SchDoc(k2l_soc_09_4)
	Components
	C378
	C378-1
	C378-2

	C379
	C379-1
	C379-2

	C380
	C380-1
	C380-2

	C381
	C381-1
	C381-2

	C382
	C382-1
	C382-2

	C383
	C383-1
	C383-2

	C384
	C384-1
	C384-2

	C385
	C385-1
	C385-2

	C386
	C386-1
	C386-2

	C387
	C387-1
	C387-2

	C388
	C388-1
	C388-2

	R147
	R147-1
	R147-2

	U7A
	U7-A2
	U7-A3
	U7-A7
	U7-B7
	U7-B8
	U7-C2
	U7-C3
	U7-C7
	U7-C8
	U7-D3
	U7-D7
	U7-E3
	U7-E7
	U7-F2
	U7-F3
	U7-F7
	U7-F8
	U7-G2
	U7-G3
	U7-H3
	U7-H7
	U7-H8
	U7-J3
	U7-J7
	U7-K1
	U7-K3
	U7-K7
	U7-K9
	U7-L2
	U7-L3
	U7-L7
	U7-L8
	U7-M2
	U7-M3
	U7-N2
	U7-N3
	U7-N7
	U7-N8
	U7-P2
	U7-P3
	U7-P7
	U7-P8
	U7-R2
	U7-R3
	U7-R7
	U7-R8
	U7-T2
	U7-T3
	U7-T7
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