
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 7
Network Switch Block Diagram

9/23/2024

Network Switch Block Diagram.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: https://e2e.ti.com/

Tomahawk 5 Network Switch Reference DesignProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2024
Drawn By:
Engineer:

Riley Nguyen
Riley Nguyen

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.

Not in version controlSVN Rev:
N/ANumber: Rev: A

TID #: N/A
Orderable: Multi EVMs



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2 7
Power Supply

9/23/2024

Power_Supply.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: https://e2e.ti.com/

Tomahawk 5 Network Switch Reference DesignProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2024
Drawn By:
Engineer:

Riley Nguyen
Riley Nguyen

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.

Not in version controlSVN Rev:
N/ANumber: Rev: A

TID #: N/A
Orderable: Multi EVMs

EN/SYNC1

SW 2

VO 3

PGND4 PG 5

VIN6

PSNS7 NR/SS 8

FB 9S-CONF10

TPS62913RPUT

U6

470nF
25V

C87

VIO_3P3V

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

18.2k
R159

S-CONF bottom resistor = 27.4k for 2.2MHz +/-20% sync with discharge

0
R157

0805

10V
22uF

C760402

25V
2200pF

C82

0805

10V
22uF

C77

0805

10V
22uF

C78

GND

GND

0805

10uF
25V

C80

0805

10uF
25V

C81

XGL4030-222MEC

L2

+12V

270pF
50V

C86

GND

5.60k
R158

1.80k
R160

DNP

0805

10V
22uF

C83

0805

10V
22uF

C84

0805

10V
22uF

C85

10V
10uF

C90

GND

35V
47uF

C74

VIN

GND
1 2

L1

BLE18PS080SN1

1 2
L4

BLE18PS080SN1

VDD_PLANE

VCC XO POWER (3.3V)

VDDO_PLANE

VDDO POWER (3.3V)

10V
10uF

C31

GND

1 2
L3

BLE18PS080SN1

VCC_XO

TP1

DCDC_3P3V

VDD POWER (3.3V)

10V
10uF

C11

GND

0

R11

DCDC_3P3V_OUT provides 3.3V supply 
to core power planes: VDD_PLANE, 
VDDO_PLANE, and VCC_XO

Power Input: 12V, 1A

PIC1101 

PIC1102 
COC11 

PIC3101 

PIC3102 
COC31 

PIC7401 

PIC7402 

COC74 

PIC7601 

PIC7602 
COC76 

PIC7701 

PIC7702 
COC77 

PIC7801 

PIC7802 
COC78 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC9001 

PIC9002 
COC90 

PIL101 PIL102 

COL1 
PIL201 PIL202 

COL2 
PIL301 PIL302 

COL3 

PIL401 PIL402 

COL4 

PIR1101 PIR1102 

COR11 

PIR15701 

PIR15702 
COR157 

PIR15801 

PIR15802 
COR158 

PIR15901 

PIR15902 
COR159 

PIR16001 

PIR16002 
COR160 

PITP101 

COTP1 

PIU601 

PIU602 

PIU603 

PIU604 PIU605 

PIU606 

PIU607 PIU608 

PIU609 PIU6010 

COU6 
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LMK5B33414 VDD CORE SUPPLY

FB2

FB4

FB6

FB8

FB1

FB9

10uF
C40

10uF
C49

10uF
C58

10uF
C70

LMK5B33414 VDDO OUTPUT SUPPLY

VDD_PLANE
VDDO_PLANE

10uF
C37

10uF
C73

0.1uF
C36

0.1uF
C72

0.1uF
C39

0.1uF
C48

0.1uF
C57

0.1uF
C69

FB7

1uF
10V

C67
0.1uF
C66

FB3

10uF
C46

0.1uF
C45

FB11

10uF
C92

0.1uF
C89

GND TEST POINTS

FB12

10uF
C95

0.1uF
C94

0.1uF
C54

10uF
C55

FB5

0.1uF
C68

0.1uF
C75

0.1uF
C93

0.1uF
C96

0.1uF
C38

0.1uF
C47

0.1uF
C41

0.1uF
C50

0.1uF
C56

0.1uF
C59

0.1uF
C71

0

R115

0

R118

0

R124

0

R126

0

R128

0

R131

0

R125

0

R122

0

R119

0

R116

0

R121

VDDO_8TO13

VDDO_4TO7

VDDO_23

VDDO_01VDD_IN0

VDD_IN1

VDD_IN23

VDD_DIG

VDD_APLL1_XO

VDD_APLL2

VDD_APLL3

LMK3H_VDDO_0L5

VDDO_FB
6.3V
10uF

C42
6.3V
10uF

C43

LMK3H_VDDO_1L6

VDDO_FB
6.3V
10uF

C51
6.3V
10uF

C52
1µF
C53

1µF
C44

FB10

6.3V
10µF

C88
1µF

10V

C79

LMK3H_VDD
L7

VDD_FB
6.3V
10uF

C60
6.3V
10uF

C650

R123

0

R120

0

R117

0

R127
LMK1D_VDD

VDDO_PLANE

VDDO_PLANE

LMK3H0102 VDD & VDDO SUPPLY

LMK1D1204 LDD SUPPLY

TP2 TP3

Place C38, C47, C56, C68, C75, C93, C96, C41, 
C50, C59, C71 close to LMK3B33414

Place C44, C53 close to LMK3H0102

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5001 

PIC5002 
COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6501 

PIC6502 
COC65 

PIC6601 

PIC6602 
COC66 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 

PIC7002 
COC70 

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIC7301 

PIC7302 
COC73 

PIC7501 

PIC7502 
COC75 

PIC7901 

PIC7902 
COC79 

PIC8801 

PIC8802 
COC88 

PIC8901 

PIC8902 
COC89 

PIC9201 

PIC9202 
COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 

PIC9402 
COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIFB101 PIFB102 

COFB1 
PIFB201 PIFB202 

COFB2 

PIFB301 PIFB302 

COFB3 
PIFB401 PIFB402 

COFB4 

PIFB501 PIFB502 

COFB5 
PIFB601 PIFB602 

COFB6 

PIFB701 PIFB702 

COFB7 
PIFB801 PIFB802 

COFB8 

PIFB901 PIFB902 

COFB9 

PIFB1001 PIFB1002 

COFB10 

PIFB1101 PIFB1102 

COFB11 

PIFB1201 PIFB1202 

COFB12 

PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIR11501 PIR11502 

COR115 
PIR11601 PIR11602 

COR116 
PIR11701 PIR11702 

COR117 

PIR11801 PIR11802 

COR118 
PIR11901 PIR11902 

COR119 
PIR12001 PIR12002 

COR120 

PIR12101 PIR12102 

COR121 
PIR12201 PIR12202 

COR122 
PIR12301 PIR12302 

COR123 

PIR12401 PIR12402 

COR124 
PIR12501 PIR12502 

COR125 

PIR12601 PIR12602 

COR126 

PIR12701 PIR12702 

COR127 

PIR12801 PIR12802 

COR128 

PIR13101 PIR13102 

COR131 
PITP201 

COTP2 

PITP301 

COTP3 
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LMK5B_OUT1P
LMK5B_OUT1N

LF2
LF1

LMK5B_OUT0P

LMK5B_OUT2P
LMK5B_OUT2N

LMK5B_OUT3P
LMK5B_OUT3N

LMK5B_OUT4P
LMK5B_OUT4N

LMK5B_OUT5P
LMK5B_OUT5N

LMK5B_OUT6P
LMK5B_OUT6N

LMK5B_OUT7P
LMK5B_OUT7N

LMK5B LDO BYP CAPS

LOOP FILTER C2

LMK5B_IN0_N

25V
100nF

C10

470nF
10V

C13

LMK5B_OUT8P
LMK5B_OUT8N

LMK5B_OUT9P
LMK5B_OUT9N

LMK5B_OUT10P
LMK5B_OUT10N

LMK5B_OUT11P
LMK5B_OUT11N

LMK5B_OUT12P
LMK5B_OUT12N

LMK5B_IN1_N

LF3

25V
100nF

C7

100nF
50V

C1

10uF
C2

10uF
C410uF

C3

10uF
C5

10uF
C6

C1PLL2
CPLL1

CDIG

C2PLL2
C3PLL2

CPLL3

SDIO
SCK

GPIO0
GPIO1
GPIO2

PDN

SCS_ADD

VDD_APLL1_XO8

VDD_APLL223

VDD_APLL347

VDD_DIG41

VDD_IN033

VDD_IN137

VDDO_0_11

VDDO_2_311

VDDO_4_TO_728

VDDO_8_TO_1355

VDD_IN2344

OUT0_N 3
OUT0_P 2

OUT1_N 4
OUT1_P 5

OUT2_N 13
OUT2_P 12

OUT3_N 14
OUT3_P 15

OUT4_N 26
OUT4_P 27

OUT5_N 25
OUT5_P 24

OUT6_N 30
OUT6_P 29

OUT7_N 31
OUT7_P 32

OUT8_N 52
OUT8_P 51

OUT9_N 53
OUT9_P 54

OUT10_N 57
OUT10_P 56

OUT11_N 58
OUT11_P 59

OUT12_N 61
OUT12_P 60

OUT13_N 62
OUT13_P 63

PD#36

SCK17

SCS_ADD18

SDIO16

Thermal_Pad 65

XO9

LF1 6

LF2 19

LF3 49

CAP_APLL17

CAP_APLL348

GPIO050

GPIO164

GPIO210

CAP1_APLL222

CAP2_APLL221

CAP3_APLL220

CAP_DIG40

IN0_N35
IN0_P34

IN1_N38
IN1_P39

IN2_N43
IN2_P42

IN3_N45
IN3_P46

LMK5B33414RGCR

U1

LMK5B_OUT13P
LMK5B_OUT13N

LMK5B_IN2_P

LMK5B_IN3_P
LMK5B_IN3_N

XO

VDD4

OE1

OUT 3

GND 2

LMK6CE04800DDLF

Y1

EN_XO

0

R2VCC_XO_FILT

0.1uF
C20

10uF
C19

VCC_XO

VDD_IN1
VDD_IN0

VDD_IN23

VDDO_01
VDDO_23

VDDO_4TO7
VDDO_8TO13

VDD_DIG

VDD_APLL1_XO
VDD_APLL2

VDD_APLL3

LMK5B_IN0_P

LMK5B_IN1_P

25MHz LVDS

156.25MHz LVPECL

100MHz LVDS

1PPS LVCMOS

TP4

LF1

TP5

LF2

TP6

LF3

0.1uF

C8

0.1uF

C9

220
R8

0

R3
VDD_PLANE

4.7kR6

4.7kR7

SDIO

SCK

10kR9 SCS_ADD

10kR1

LVDS/HSDS, LVCMOS termination 
is programmable internally

Add 0.1uF cap if input common mode 
voltage is out of 0.1V to 2V range

For I2C*:
1. GPIO1: 10kOhm pull-down
2. SDIO: 4.7kOhm pull-up (SDA)
3. SCK: 4.7kOhm pull-up (SCL)
4. SCS_ADD: I2C address select LBS:
     - 3.9kOhm pull-down: SCS_ADD = 0x64
     - 10kOhm pull-up: SCS_ADD = 0x65*
     - Float: SCS_ADD = 0x66

For SPI:
1. GPIO1: 10kOhm pull-up
2. SDO read back:
- In 3-wire mode, SDIO read back SDO
- 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

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 PIC301 

PIC302 
COC3 PIC401 

PIC402 
COC4 PIC501 

PIC502 
COC5 PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 PIC802 

COC8 

PIC901 PIC902 

COC9 

PIC1001 

PIC1002 
COC10 

PIC1301 

PIC1302 
COC13 

PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIR101 PIR102 
COR1 

PIR201 PIR202 

COR2 
PIR301 PIR302 

COR3 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 PIR801 

PIR802 

COR8 

PIR901 PIR902 
COR9 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1038 

PIU1039 

PIU1040 

PIU1041 

PIU1042 

PIU1043 

PIU1044 

PIU1045 

PIU1046 

PIU1047 

PIU1048 

PIU1049 

PIU1050 

PIU1051 

PIU1052 

PIU1053 

PIU1054 

PIU1055 

PIU1056 

PIU1057 

PIU1058 

PIU1059 

PIU1060 

PIU1061 

PIU1062 

PIU1063 

PIU1064 

PIU1065 

COU1 

PIY101 PIY102 

PIY103 PIY104 

COY1 
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LMK5B_OUT0_PLMK5B_OUT0P
0

R43

25MHz LVDS

1PPS LVCMOS
TP7

LMK5B_OUT0_1PPS

LMK5B_OUT2_P

LMK5B_OUT2_N

LMK5B_OUT2P

LMK5B_OUT2N

0

R40

0

R46
100
R44

312.5MHz HSDS
LMK5B_OUT4_P

LMK5B_OUT4_N

LMK5B_OUT4P

LMK5B_OUT4N

0

R49

0

R55
100
R53

312.5MHz HSDS
LMK5B_OUT6_P

LMK5B_OUT6_N

LMK5B_OUT6P

LMK5B_OUT6N

0

R59

0

R65
100
R63

156.25MHz LVDS
LMK5B_OUT8_P

LMK5B_OUT8_N

LMK5B_OUT8P

LMK5B_OUT8N

0

R69

0

R75
100
R73

156.25MHz HSDS
LMK5B_OUT10_P

LMK5B_OUT10_N

LMK5B_OUT10P

LMK5B_OUT10N

0

R79

0

R85
100
R83

156.25MHz HSDS
LMK5B_OUT12_P

LMK5B_OUT12_N

LMK5B_OUT12P

LMK5B_OUT12N

0

R89

0

R95
100
R93 156.25MHz HSDS

LMK5B_OUT13_P

LMK5B_OUT13_N

LMK5B_OUT13P

LMK5B_OUT13N

0

R90

0

R96
100
R94

156.25MHz HSDS
LMK5B_OUT11_P

LMK5B_OUT11_N

LMK5B_OUT11P

LMK5B_OUT11N

0

R80

0

R86
100
R84

156.25MHz HSDS
LMK5B_OUT9_P

LMK5B_OUT9_N

LMK5B_OUT9P

LMK5B_OUT9N

0

R70

0

R76
100
R74

312.5MHz HSDS
LMK5B_OUT7_P

LMK5B_OUT7_N

LMK5B_OUT7P

LMK5B_OUT7N

0

R60

0

R66
100
R64

312.5MHz HSDS
LMK5B_OUT5_P

LMK5B_OUT5_N

LMK5B_OUT5P

LMK5B_OUT5N

0

R50

0

R56
100
R54

25MHz LVDS
LMK5B_OUT3_P

LMK5B_OUT3_N

LMK5B_OUT3P

LMK5B_OUT3N

0

R41

0

R47

50MHz HSDS
LMK5B_OUT1_P

LMK5B_OUT1_N

LMK5B_OUT1P

LMK5B_OUT1N

0

R33

0

R37
100
R35

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To 112G/224G PAM4 SerDes

To CPU

To CPU

To 112G/224G PAM4 SerDes

To LMK1D IN0
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Place C61, C62, C63 close 
to LMK1D1204 VDD pin

IN0: 25MHz LVDS.
Place 100Ohm load close to LMK1D1204
IN1: not used
IN_SEL: 0 = IN0

OUT3: not used

100Ohm load is not present internally
Place external 100Ohm load close to receiver side
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LMK3H_REF_OUT

100MHz LP-HCSL

100MHz LP-HCSL

10kR5

10kR10

For I2C:
1. REF_CTRL: 10kOhm pull-up*
2. FMT_ADDR: I2C address
    - 3.9kOhm pull-down: 0x68
    - 10kOhm pull-up: 0x69*
    - Tied to SDA: 0x6A
    - Tied to SCL: 0x6B
3. OTP_SEL0/SCL and OTP_SEL1/SDA: I2C 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_SEL0/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

Place C22, C23, C24 caps close to 
LMK3H0102 VDD pins

Using 3.3V supply
LP-HCSL termimation is programmable 
internally with 85Ohm or 100Ohm

Place R114 close to REF_CTRL pin 
for LVCMOS termination
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