From 112G/224G
PAM4 SerDes Outputs

156 25 MHz, LVPECL,
PHY Recovered

25 MHz, LVDS,
PHY Recovered or Local

IN1

100MHz, LVDS,
PHY Backup

N2 | MK5B33414
Network Synchronizer

1PPS, LVCMOS

IN3 Jitter Cleaner

48 MHz, LVCMOS

!LM K6CE4 800x

12C/SPI

SDA/SDI

156 .25/312.5 MHz, HSDS, Network 4x to 10x >
156 .25 MHz, LVDS, Mgmt. Reference q
50 MHz, HSDS, Core "

25 MHz, LVDS, Sync N o

25 MHz, LVDS, IEEE-1588 Sync PLL

IN1

25 MHz, LVDS, |IEEE-1588 Sync PLL

LMK1D1204

2:4 LVDS Buffer

25 MHz, LVDS, |IEEE-1588 TimeStamp PLL>

25 MHz, LVDS, |IEEE-1588 Test

©

1-PPS, 1.8-V LVCMOS, Test |

1-PPS, 1.8-V LVCMOS, |IEEE-1588 CPU Syn

"©

c

25 MHz, HSDS, IEEE-1588 CPU Sync

25 MHz, LVCMOS, CPLD

> CPU

LMK3H0102 100 MHz, LP-HCSL, PCle

PCle Clock

Generator
100 MHz, LP-HCSL, PCle

>

112G/224G PAM4
SerDes

156 .25 MHz, LVPECL,
PHY Recovered

25 MHz, LVDS,
PHY Recovered or Local

>

To LMK5B33216
DPLL Inputs
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APower Input: 12V, 1A ‘

IN

R11

VDD POWER (3.3V)

VDD_PLANE

ADCDC_3P3V_OUT provides 3.3V supply

=<

@
Z
)

1 to core power planes: VDD_PLANE,
+C74 VDDO_PLANE, and VCC_XO
35V
47uF VDDO POWER (3.3V)
= U6 TP1
GND +12V VIO _3P3VL1 L3 VDDO_PLANE
] 6 | un SW__ZW'ZZZMEC 0805 0805 0805 1 A 2 ? 1 A2 ]
4 (4
04p2 $R157 1 3 -2 C78 BLE18PS080ENT Y 0805 0405 DCDC_3P3V BLE18PS080SN1
20 ERLSC Ve 10v 10V —4| - c31
Cc80 csl
10uF 10uF C82 10 | o cone o 19 2uF 22uF| 22uF $R158 ——C83 ——C84——C85 v
25v 25v 25V : i 1 35.60k C86 1o0v 10V | 10V 10uF
2200pFR159 M| o v o = 270pF | 22uF | 22uF| 22uF
218.2k = GND J 50V =
4! PGND PG |- car DNP GND
. 1 70nF
= 25v SR160
GND TPS62913RPUT $1.80k
S-CONF top resistor = 0 for 2.2MHz no sync no discharge, open if bottom resistor is chosen
S-CONF bottom resistor = 18.2k for 2.2MHz, no sync, with output discharge
S-CONF bottom resistor = 27.4k for 2.2MHz +/-20% sync with discharge
GND
VCC XO POWER (3.3V)
L4 VCC_XO
) . T
(4
BLE18PSO80SN1
C90
1ov
10uF
GND
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LMK5B33414 VDD CORE SUPPLY LMK5B33414 VDDO OUTPUT SUPPLY LMK3H0102 VDD & VDDO SUPPLY
VDDO_PLANE VDDO_PLANE
VDD_PLANE
VDD_INO VDDO 01 LMK3H_VDDO_0
R115 FB1 T R116 FB2 T R117 L5 T -
A —1 Py A — A —1
—Lcse —Lcss —Lcsg —LC4O —Lc41 0 —Lc42 VDDO_FB —Lc43 —Lc44
0.1uF 0.1uF 0.1uF 10uF 0.1UF 6.3V 6.3V 1uF
10uF 10uF
e e e e e e e e e A
- - - - - - - - - Place C44, C53 close to LMK3H0102
VDD_INL VDDO 23 LMK3H_VDDO_1
R118 R119 FB4 R120 L6 -
AN AN —1 AN —1
—T—C47 —LC48 —Lc49 —Lcso 0 —T—CSl VDDO_FB —T—csz —Lc53
0.1uF 0.1uF 10uF 0.1uF 6.3V 6.3V 1uF
10uF 10uF
VDD_IN23 VDDO_4TO7 LMK3H_VDD
R121 FB5 T R122 FB6 R123 L7
Av‘v‘v e Av‘v‘v e Av‘v‘v
0 —Lc54 —Lcss —Lc56 —Lc57 —Lcss c59 0 —Lcao VDD_FB —Lce5
0.1uF 10uF 0.1uF 0.1uF 10uF 0.1UF 6.3V 6.3V
10uF 10uF
VDD _DIG VDDO_8TO13
R124 FB7 R125 FB8
—Lcee —Lce7 —Lces 0 —Lceg —Lc7o c71
0.1uF 1uF 0.1uF 0.1uF 10uF 0.1UF
! Tov ! ! ! ! LMK1D1204 LDD SUPPLY
VDDO_PLANE
VDD_APLL1 XO
R126 FBY - -
1 w I = LMK1D_VDD
0 c72 —LC73 —Lc75 R127 [FB10
0.1uF 10uF 0.1uF b —
—Lc79 —Lcss
— — — 1uF 6.3V
- - - Place C38, C47, C56, C68, C75, C93, C96, C41, ey v
C50, C59, C71 close to LMK3B33414 = =
VDD_APLL2
R128 FBLL
—
0 —Lcsg —chz —chs
0.1uF 10uF 0.1UF
GND TEST POINTS
P2
VDD_APLL3
R131 FB12 -
—
0 —Lc94 —chs —che
0.1uF 10uF 0.1uF
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1 2 4 5 6
UL
VDD_DIG
oD APLLL X0 a1 |- outo_p -2 LMK5B_OUTOP
VDD_APLL2 - _ 8 | VDD_APLL1_XO ourett
VDD_APLL3 23 LA 5 LMK5B_OUTIP
23 vDD_APLL2 out p p2 Nkes GUTIN
TR VDD_APLL3 OUTI_N
VDD_IN1 33 12 LMK5B_OUT2P
VDD_INO ouT2_P
VDD_l_IN23 S Voo ine OUTs N |13 LMK5B OUT2N
VDDO 01 Viele [Nk ouT p b5 LMK5B OUT3P
Yo00 4707 VDDO 23 11 vopo_o.1 OUTs N |14 LMK5B OUTSN
VDDO_2_3
LMK5B LDO BYP CAPS VDDO—|§T013 Eg VDDO_4_TO_7 ouT4 P 3; tm&gg 88122
VDDO_8_TO_13 OUT4_N
CDIG 40 24 LMK5B_OUT5P
CaZRIC et [[25__LNIK5B OUTSN
c1 CPLL1 71 caP_APLLL et
100nF CIPLLZ 22 — 29 LMK5B_OUT6P
=50V Lo, C2PLL2 21 | SARLAPLLZ OUT6 P P MK5B_OUT6N
TIh Lo o e s
= 10uF C4 CPLL3 48 x 32 LMK5B _OUT7P
= 10uF c5 Cl LS OUT7 P I MK5B_OUTIN
= 10uF cé OUIAN
cs8 = 10uF 34 51 LMK5B _OUT8P
Il LMK5B_INO P = 5] o OUTBF [Ts2 LNIKSB OUTBN
1l LMK5B INO N [ _ _|
0.1uF 39| 1 p ouT p k54 LMK5B OUTOP
156.25MHz LVPECL LMK5B_INL P 38, N w oUto 783 ___LMKSE OUTON
co LMK5B_INL N | S L
42 56 LMK5B_OUT10P
IN2_P oUT10_P
i LMK5B_IN2_P 3] N> OUT10 N |87 LMK5B_OUTION
LMK5B_IN3_P 46 59 LMK5B_OUTLIP
IN3_P ouUT11_P
A - LMK5B_IN3_N _ — [MK5B_OUTIIN
LVDS/HSDS, LVCMOS termination 45 IN3 N ouT11 N 28
is programmable internally X0 o vo oUT12 p |80 LMK5B_OUT12P
25MHz LVDS oUTian [Ce1LMKEB OUTLZN
Add 0.1uF cap if input common mode - LOOP FILTER C2
voltage is out of 0.1V to 2V range SDIo 161 spio out1a_p (88 LMKSB OUTLSP
SCK 17.] S oo [z LMKSB OUTI3N
SCS_ADD 18 s P4
SCS_ADD
1PPS LVCMOS GPIOO0 5 6 LF1 ? LF1
R1,.. 10k _GPIOL ea,] o199 gl IET: [F2
N GPIO2 10| ehos LFs |49 LF3 o
PDN 36 PD# Thermal_Pad 65—_|_ iggm:
[MK5B33414RGCR = =
100MHz LVDS
™5
()
LF2
A
" For 12C*: —C10
VCC_XO0 1. GPIO1: 10kOhm pull-down 25V
o . . VCC XO FILT VoD our baR2 2. SDIO: 4.7kOhm pull-up (SDA) 100nF
VDD_PLANE 3. SCK: 4.7kOhm pull-up (SCL) =
c19 c20 , RE 2.7k SDIO 4. SCS_ADD: 12C address select LBS:
10uF 0.1uF OE GND __I_ - 3.9kOhm pull-down: SCS_ADD = 0x64
[MKG6CEO4800DDLF  — R7 4.7k SCK - 10kOhm pull-up: SCS_ADD = 0x65*
lrs = = - Float: SCS_ADD = 0x66 TP6
$220 ?
o RO ,,, 10k SCS_ADD For SPI- LF3
1. GPIOL: 10kOhm pull-up
2. SDO read back: C13
- In 3-wire mode, SDIO read back SDO 4(7)0nF
10V

- In 4-wire mode: can use any GPIO to read back
SDO

At POR, GPIO0 & GPIO2 states are used for ROM
selection

- GND: 10kOhm pull-down

- High: 10kOhm pull-up

- Float*

*Current selection for schematic
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"1. 1000hm load is not present internally
Place external 1000hm load close to receiver side

2. Termination on OUT3 is placed close to LMK1D1204 INO

R33
LMK5B_OUT1P AR LMK5B_OUT1 P
0 R3s 50MHz HSDS
TP7 $100 To 112G/224G PAM4 SerDes
R43 R37
LMK5B_OUTOP AR ? LMK5B_OUTO P 1PPS LVCMOS LMK5B_OUT1N AR LMK5B_OUT1 N
o To CPU o
LMK5B_OUTO0_1PPS
R40 R41
LMK5B_OUT2P LMK5B OUT2 P LMK5B_OUT3P LMK5B OUT3 P
0 LRaa 25MHz LVDS 0 25MHz LVDS
2100 To CPU To LMK1D INO
R46 R47
LMK5B_OUT2N AR LMK5B _OUT2 N LMK5B _OUT3N AR LMK5B_OUT3 N
0 0
R49 R50
LMK5B_OUT4P AR LMK5B_OUT4 P LMK5B_OUT5P AR LMK5B_OUT5 P
0 LRr53 312.5MHz HSDS 0 LRrsa 312.5MHz HSDS
2100 To 112G/224G PAM4 SerDes $100 To 112G/224G PAM4 SerDes
R55 R56
LMK5B_OUT4N AAn LMK5B_0OUT4 N LMK5B_OUT5N A LMK5B_OUT5 N
0 0
R59 R60
LMK5B_OUT6P . LMK5B_OUT6_P LMK5B_OUT7P A LMK5B_OUT7_P
0 lR63 312.5MHz HSDS 0 lR64 312.5MHz HSDS
$100 To 112G/224G PAM4 SerDes $100 To 112G/224G PAM4 SerDes
R65 R66
LMK5B_OUT6N AR LMK5B_OUT6 N LMK5B_OUT7N AR LMK5B_OUT7 N
0 0
R69 R70
LMK5B_OUT8P AR LMK5B_OUT8 P LMK5B_OUT9P AR LMK5B_OUT9 P
0 lR73 156.25MHz LVDS 0 lR74 156.25MHz HSDS
2100 To 112G/224G PAM4 SerDes 2100 To 112G/224G PAM4 SerDes
R75 R76
LMK5B_OUT8N AR LMK5B _OUT8 N LMK5B_OUT9N AR LMK5B_OUT9 N
0 0
R79 R80
LMK5B OUT10P LMK5B_OUT10_P LMK5B_OUT11P LMK5B OUT11 P
0 LRre3 156.25MHz HSDS 0 LRrea 156.25MHz HSDS
$100 To 112G/224G PAM4 SerDes $100 To 112G/224G PAM4 SerDes
R85 R86
LMK5B_OUT10N AR LMK5B _OUT10 N LMK5B _OUT11N AR LMK5B_OUT11 N
0 0
R89 R90
LMK5B_OUT12P AR LMK5B_OUT12 P LMK5B_OUT13P AR LMK5B_OUT13 P
0 LRro3 156.25MHz HSDS 0 LRoa 156.25MHz HSDS
$100 To 112G/224G PAM4 SerDes $100 To 112G/224G PAM4 SerDes
R95 R96
LMK5B_OUT12N . LMK5B OUT12 N LMK5B_OUT13N o LMK5B_OUT13 N
0 0
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- . .
1000hm load is not present internally
Place external 1000hm load close to receiver side
A
Place C61, C62, C63 close
LMK1D VDD to LMK1D1204 VDD pin
R137 LMK1D_OUTO P
25MHz LVDS
Lo Lo L SR141
C61 C62 C63 3100 To 112G/224G PAM4 SerDes
R145 LMK1D _OUTO N
U5
9
e (%JTT(? ,\F; 10 R147 LMK1D OUTL P
LMK5B_OUT3 P 8 | \ac REFO R | 0 25MHz LVDS
lra LMKID INO P 6 | 0 SO 2 lr104 To 112G/224G PAM4 SerDes
3100 LMK1D_INO_N 7 INO N | 3100
ourap | R155 LMK1D OUTL N
LMK5B_OUT3 N LMK1D _IN1 P 3 INLP OUT2N 14 0
1 LMK1D IN1 N 4 INLN
R135 outsp bR
1kQ R136 LMKID IN SEL 2| |\ g oUT3N 16
o ~107 R138 LMK1D OUT2 P
-4 J—: Thermal Pad (— — 0 [ r1a 25MHz LVDS
. GND GND ENE 2100 To 112G/224G PAM4 SerDes
INO: 25MHz LVDS. LVKID1204RGTR
Place 1000hm load close to LMK1D1204 = R146 LMK1D OUT2 N
IN1: not used GND
IN_SEL: 0 =INO
=
OUT3: not used
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A
A
Place C22, C23, C24 caps close to
LMK3H0102 VDD pins
Using 3.3V supply —
LP-HCSL termimation is programmable
internally with 850hm or 1000hm
J‘CZ C2a-—C24 R109 LMK3H OUTO P
1pF [ 1pF | 1pF 0 100MHz LP-HCSL
= = = To 112G/224G PAM4 SerDes
R110 LMK3H_OUTO N
LMK3H_VDD U2
2 VDD ouTOo_P 3
NC OUTO_N
12 1 vop
LMK3H_VDDO_0 16 VDD OUT1_P ﬁ B
— OUT1_N
T = 21 ne -
LMK3H_VDDO_1 10
VDDO_0 R111 LMK3H OUT1 P
13 | vbpo_1 100MHz LP-HCSL
LMK3H_VDD OTP_SEL0O/SCL 3 To CPU
- OTP_SELO/SCL R112
OTP_SEL1/SDA 4 OTP_SEL1/SDA yve LMK3H OUT1 N
R1Q,, 10k BUF_SEL/I2C Ze| FMT_ADDR
R5 M 10k HW_SW_CTRL 15, ] REF_CTRL
J—: Lof oE pap —
. [MK3HO102RGT
R113, 10k OE#
REF CLK R114 LMK3H REF_OUT 25MHz LVCMOS
= 330 To CPU
For 12C: Place R114 close to REF_CTRL pin
1. REF_CTRL: 10kOhm pull-up* for LVCMOS termination
2. FMT_ADDR: I12C address ¢
- 3.9kOhm pull-down: 0x68
- 10kOhm pull-up: 0x69*
- Tied to SDA: 0X6A
- Tied to SCL: 0x6B
3. OTP_SELO/SCL and OTP_SEL1/SDA: 12C SCL and SDA
For OTP (one time programming):
1. REF_CTRL: 10kOhm pull-down
2. FMT_ADDR: ignored by default or can be used to control
output format by overriting OUT_FMT_SRC_SEL =1
3. OTP_SELO/SCL and OTP_SEL1/SDA: use for OTP page
selection
OE:
1. 10kOhm pull-up: enable all outputs*
2. 3.9kOhm pull-down: disable all outputs
After POR: REF_CLK is used as CMOS output*
*Current selection for schematic
D
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