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Revision History

2022-09-23 Initial release

2022-11-29 Updated to poll or delay before setting NVMUNLK = O after starting programming.
Added notes on ROM page selection and outputs

2023-01-03 Generalized title for LMK5Cxxxxx and LMK5Bxxxxx

2023-05-17 Added Memory Overview

2023-08-11 Updated SRAMEEPROM address: 0x00 to Ox7F (128 bytes)

Updated register address in Dec and Hex
Updated RAMDAT register

Updated direct write method steps
Added LMK5C ROM page

2023-11-03 Added in-system programming section, changed title
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- Read SRAM
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F 3

Memory
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Addr: 0x00 to 0x7F
Data: 1238 bytes
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NVM EEPROM

Addr: 0x00 to 0x7F
Data: 123 bytes

Select EEFROM Mode
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Part Identification

Prototype _
- (never released to ti.com) Releasedto ti.com

Date Jan 2022 July 2022

Top Marking PK5B33216 K5B33216

PRODID, R2 65 (0x41) 65 (0x41)

REVID,R3 0 1

PARTID, R4-R9 Unique to every part

NVMCNT, R16 1 + number of EEPROM programming cycles made by user
EEREV Set by user when programming EEPROM using SRAM direct write method
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NVMCNT, R16

« NVMCNT is the number of successful EEPROM programming cycles.

* All LMK5Bxxxxx parts fromti.com start with NVMCNT = 1 because they are
preprogrammed with the default EEPROM configuration.
— Default EEPROM contains the APLL and output driver settings from ROMO.

GPIO2 at GPIOO at ROM page with EE_ROM_PAGE_SEL = 0
POR POR

L L ROM page 0. XO= 48 MHz, REFCLK = 25MHz, outputs 25 MHz, 100 MHz, 155.52 MHz, 156.25 MHz,
161.128125 MHz, 312.5MHz.

* If NVMCNT > 1, then the user has modified the EEPROM beyond factory
setting.
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Start-up Recommendations

1. OpenTICSPRO and load your desired

.fcs settings.

4 LMK5B33216
User Controls
Raw Registers

Getting Started

Start Page

Design Report

Programming

EEFROM

Inputs

ZDM

SYNCI/SYSREF/1-F

I Quiputs
Status
Validation
GPIO

I APLL

I DPLL

Navigate to the “Programming” page.

2
Check the “Generate for Startup

Programming” box.

(Optional) Check the “Remove registers

for unused features” box.

1.  This will not list registers for unused
settings. For example, if DPLL2 is unused,
then DPLL2 disable register will be listed but
DPLL2 loop filter registers will not be listed.

General | Context

pram_Output

5. Hit “Generate Register Programming

Sequence” button.

Toget the instructions as a .txt, click
“Save Contentsto TextFile”.

Startup Register Programming Sequence Generation

Use this page to produce the sequence of registers that must be written in accordance with the datasheet requirements
When specific features are not used, such as DPLLx or APLLx, a reduced sequence of registers may be produced instead.
The contents of the output below may be saved directly to disk, or users may copy & paste into Excel, Notepad, or another application

asave Contents to Text File

| Generate Register Programming Sequence Write Confents to Device
(With GUI update, may

trigger additional writes)
i

Write Contents to Device
(direct, no GUI update)
# The comments below are the steps for implementing glitchless device programming.

# The function block("0==LOL_PLLx", timeout seconds = 1} polls the status of the RPLLs to determine if they are
locked, max 1 3.

# During this time, TICS Pro usage iz blocked.

# The function block({"0==LOL_PLLx", timecut seconds = 1) can be replaced with open locp delay(seconds=1l) to delay
for 1 s

# This is a3 opposed to checking the AFLL lock status.

Remove registers for unused features | Hex register value only

Generate for Startup Programming

¢# Step 1: Set all outputs to static low to ensure that there are no glitches at startup.
# 5=t OUTO to static low.

0x03c230 ¢ OUTO L

0x03c322 # OUTO Static DC

§# Set OUT1 to static low.

0x03c500 # QUTL L
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Start-up CRC ERROR Debugging

* If NVMCRCERRIs set(R171[5]=1), then there was an error loading EEPROM
contents onto the registers.

+ At power-up, itis expected for NVMSCRC (R170) to equal NVMLCRC (R172).
» Debugging tips
— Power cycle the board. Does the NVMCRCERR clear?

— Reprogram the EEPROM ensuring the proper programming sequence is followed.
Does the NVMCRCERR clear?

8

Wi3 TEXAS INSTRUMENTS



EEPROM Overlay

 If the field ROM_PLUS EE =1, then an EEPROM overlay is loaded and many fields controlling APLL
and output clock configuration will be loaded from the EEPROM.

« Allows EEPROM configuration to load at POR.

Device POR
Configuration Sequence

Select
communication interface

GPIO1=1

GPIO1 =0

FC interface SPI interface
SCS_ADD pin is SCS_ADD functions
3-level input for FC as SPI chip select

address select
ROM Selection
GPIOD and GPIO2 are 3-level inputs used to select start-.up ROM.

Selected ROM is function of EEPROM field EE_ROM_PAGE_SEL
plus GPIO pin page adder

1
L J
EEPROM Overlay
1f EEPROM field ROM_PLUS_EE is set, then start-up clocks are set

from EEPROM. Many APLL and output configuration fields are
over-written from EEPROM.

Soft Reset?
RESET SW=1

Device Block Configuration
Al blocks reset to s.
Register programming

RESET_SW=0

9
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EEPROM Programming Methods

 Two methods available:

— REGCOMMIT (recommended)
« Stores current configuration (all active registers) to EEPROM,
» TICS Pro uses this method to program when you press Program EEPROM button

— SRAM Direct Write
» Programs EEPROMone register/address at a time.

» Use if you want to do an in-system update without disrupting clocks. On next restart new
config takes effect.

» Use to change the 5 MSBs of the 12C MSB address (TARGET_ADR_MSB) by writing to
SRAM address 12.

» Use to change the EEPROM Revision Number (EEREV) by writing to SRAM address 13.
» Doesrequire you to utilize the saved ".EPR"file.
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EEPROM Programming: REGCOMMIT Method
(recommended)

1. Power cycle (toggle PD#)

2. Program active registers and confirm the current configuration outputs as desired

[ifq MCS Pro - LMKSB33414

3- Enable E E P ROM O\Brl ay File USB communications Select Device Options Tools Default configuration  Help
. Set RO M_P LUS_E E (R20[7]) = 1 N R20 = 0X80 } Read All Regs | Read RO Regs  Wiite All Regs | Soft-reset Chip Scan 12C Bus

4 LMK5B33414
User Controls

4. Commit active registers to SRAM Fev o EE"ROL MM St e ry e ICIERTE
Getting Started Read EEPROM/NVM Status R Dudanatc
- SetREGCOMMIT (R171[6]) =1 — R171 =0x40 ) S ot e R s
) . Programming NVM Program Count (36 R1194  0x04AATD
Note: REGCOMMITis auto-cleared to 0 when transfer is completed Erro 126 Trget Adross MSB |12 eerev [0 Rials Gioscans

R1219  0x04C34E

ZDM R1220 (0x04C40C

5. Unlock EEPROM  oupus BB Riz mioicons
Status ROM Page Selection, GPIO0 & 2 add to this value on POR | 0[] R1224 0x04C200
. Set NVMUNLK =234 — R1 80[70] = OxEA _‘@f"jf"'mm_»lm Enable EEPROM overiay on POR | R0 DugaCas

©ARLL R1249 000001

I DPLL R1250 0x-00001

e e . Write EEPROM R1253  0x-00001
6. Erase EEPROM and initiate EEPROM programming N Y, T ]

« Set NVMERASE (R171[1]) =1 — R171 = 0x03 ( General | Context Rizez 000001

R1287 (0x-00001

EEPROM Register Sequence

mtc_| dum
¢ Set NVMPROG (R171[0]) =1 FeossrRsd Before the register pr i # Write EEPROM programming sequence
itis recurrvnmended to have just ppwered up or toggle # REGCOMMIT, fields to SRAM, self clearing
Note: Step 5 & 6 mustbe atomic writes without any other G T T TS S SN 534 (0<ER)
R180  OxDOB4EA
register transactions in-between Design Name: |Enter Design Name ::V%MEF;E;}EA%&RUG:‘Lsawc\eanng

User Notes: |Enter User Motes
# Poll for NVMBUSY==0 or delay before powering down, PD# toggle, or

7. Wait for EEPROM programming to finish SRWHBUSY & loatodin 1712

e Poll NVMBUSY, R171[2], until cleared or wait ~ 500 ms Genern eglster progremming sequence using: R B00sé00

8. LOCk EEPROM J \ Save EEPROM output Io text file
« Set NVMUNLK =0 — R180[7:0] = 0x00 /

Export the register programming 1

9. __Power cycle and check outputs to confirm EEPROM programming was successiul Saquence
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EEPROM Programming: SRAM Direct Write Method

Write to <
SRAM

Program
EEPROM <

Enable EEPROM owerlay

Note: REGCOMMIT is auto-cleared to Ow hentransferis completed

3. Write the most significant five bits of the SRAM address to
R173[4:0] (MEMADR_12:8).

4. Write the least significant eight bits of SRAM address to R174
(MEMADR).

Write the SRAM data byte to R176 (RAMDAT).

s
© N o O

Repeat steps 3-5 for all desired SRAM values

N

Unlock EEPROM

Erase EEPROM and initiate EEPROM programming
— SetNVMERASE (R171[1]) =1
— Set NVMPROG (R171[0]) =1

Note: Step 7 & 8 mustbe atomic writes without any other
register transactions in-between

9. Wait for EEPROM programming to finish
— Poll NVMBUSY, R171[2], until cleared or wait ~ 500 ms

\_ 10. Lock EEPROM
— Set NVMUNLK =0

2. Commit active registers to SRAM, set REGCOMMIT (R171[6]) = 1

Example for updating the EEREV_(R19) to value of 2:

1.

2
3
4.
5

10.

R20 (0x14) = 0x80

R171 (OXxAB) = 0x40
R173 (OxAD) = 0x00
R174 (OXAE) = 0x0D
R176 (0xBO) = 0x02

R180 (0xB4) = OXEA
R171 (OxAB) = 0x03

#ROM PLUS EE =1
#REGCOMMIT =1

# EEREV addrH is 0x00
# EEREV addrL is OxOD
# EEPROM Rev ID to 2

#NVMUNLK = 234
#NVMERASE =1 &
#NVMPROG =1

Poll NVMBUSY, R171[2], until cleared or wait~ 500 ms

R180 (0xB4) = 0x00

#NVMUNLK =0

12

11 _Daovuor cvclo and ool At tc o o opfieo m oo oo ol
>4 TPereo=r

Wi3 TEXAS INSTRUMENTS




Important Notes on EEPROM

* The 12C bus should not be interrupted (such as writing to another 12C address)
in between NVMUNLK and NVMERASE/NVMPROG transactions.

— If interrupted, EEPROM write will fail.

7. Unlock EEPROM
8. Erase EEPROM and initiate EEPROM programming 7. R180 (0xB4) = DXEA #NVMUNLK = 234
- Set NVMERASE (R171[1]) = 1 8. R171 (OXAB) = 0x03 #NVMERASE =1 &

— Set NVMPROG (R171[0]) = 1 #NVMPROG =1

« NVMERASE and NVMPROG are atomic writes.
— Ensure both are written in one register transaction.
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R20 ROM_PLUS EE and EE_ ROM_PAGE_SEL

:tzgf.e EE;&ggli\éSrlay with ROM S ROM_PLUS_EE — 1
EE_ ROM_PAGE_SEL=0

Note: Turn off EEPROM overlay by programming again using

1.8 R20 Register (Offset = 0x14) [Reset = 0x0]

R20 is shown in Table 1-10. ROM_PLUS_EE=0
Note: GPIO0, GPIO1, and EE_ ROM_PAGE_SEL will select starting ROM
Return to the Summary Table. page. ROM page will impact some clock output configuration pertaining to
which ggc SYSREE. ROM8 allows any clock to startup as a non-
Table 1-10. R20 Register %ﬁpﬁﬁﬁ&’@ﬁ Reneral startup ROM.
Bit Field Type Reset Description
7 ROM_PLUS_EE R/W 0x0 When set, the thin EEPROM settings are loaded. This is user

writeable to EEPROM only through SRAM register address 14.
ROM=N, EEPROM=Y

6:3 EE_ROM_PAGE_SEL R/W 0x0 EE_ROM_PAGE_SEL value is added to the GPIO pin value for
selecting the start-up ROM.
ROM=N, EEPROM=Y

2:0 RESERVED R 0x0 Reserved
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R171 REGCOMMIT

# Write EEPROM sequence
# REGCOMMIT, regs to S5RAM, self clearing

R171
198 ...

Return to the Summary Table.

Bx08AB4E

e e m s ) o ———

R171 is shown in Table 1-97.

- w— L e ———

Jx0]

» REGCOMMIT=1

Table 1-97. R171 Register Field Descriptions

Bit Field Type Reset Description
RESERVED R 0x0 Reserved
REGCOMMIT R/WSC 0x0 Copy fields which also exist in SRAM to SRAM memory. The

REGCOMMIT bit is automatically cleared to 0 when the transfer is
complete. Next an EEPROM programming operation may be
performed to update NVM EEPROM. When programming to alter an
NVM profile, it is suggested to toggle PD# to assure default
conditions, change the desired fields, then assert the REGCOMMIT
bit.

ROM=N, EEPROM=N
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R1/73 MEMADR _12:8

1.91 R173 Register (Offset = 0xAD) [Reset = 0x00]

Return to the Summary Table.

Table 1-93. R173 Register Field Descriptions

Bit Field Type Reset Description
75 RESERVED R 0x0 Reserved
4:0 MEMADR_12:8 RAW 0x0 See Register 174
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R1/4 MEMADR

1.92 R174 Register (Offset = O0xAE) [Reset = 0x00]
Return to the Summary Table.

Table 1-94. R174 Register Field Descriptions

Field

Type

Reset

Description

70

MEMADR

RWwW

0x0

Memory Address. The MEMADR. value determines the starting
address for access to the on-chip memories. This same MEMADR
value is used for EEPROM and SRAM access which share the same
memory map and also ROM access.

The NVMDAT field is used to read and write from EEPROM.

The RAMDAT field is used to read and write from SRAM.

The ROMDAT field is used to read and write from ROM.
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R176 RAMDAT

1.93 R176 Register (Offset = 0xB0) [Reset = 0x00]
Return to the Summary Table.

Table 1-95. R176 Register Field Descriptions
Bit Field Type Reset Description

7:0 RAMDAT RW 0x0 RAM Read/Write Data. The first time an |2C/SMBus read or

write fransaction accesses the RAMDAT register address, either
because it was explicitly targeted or because the address was auto-
incremented, a read transaction will return the RAM data located

at the address specified by the MEMADR register and a write
transaction will cause the current 12C/SMBus data to be written

to the address specified by the MEMADR register. Any additional
accesses which are part of the same transaction will cause the RAM
address to be incremented and a read or write access will take
place to the next SRAM address. The |2C/SMBus address will no
longer be auto-incremented (that is, the 12C/SMBus address will be
locked to the RAMDAT register after the first access). Access to the
RAMDAT register will terminate at the end of the current 12C/SMBus
transaction.

ROM=N, EEPROM=N
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R180 NVMUNLK

## NVMUNLK = 234 (@xea)

#R188  Ox00BAEA

1.99 R180 Register (Offset = 0xB4) [Reset = 0x0]
R180 is shown in Table 1-101.

Return to the Summary Table.

> NVMUNLK = OxXEA

Table 1-101. R180 Register Field Descriptions

Bit Field Type Reset

Description

7:0 NVMUNLK R/W 0x0

NVM Prog Unlock. The NVMUNLK register must be written
immediately prior to setting the NVMERASE and NVMPROG bit,
otherwise the Erase/Program cycle will not be triggered. NVMUNLK
must be written with a value of OxEA.

ROM=N, EEPROM=N
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R171 NVMERASE and NVMPROG

## NVMERASE & PROG = 1, self clearing

#R171  OxB88ABA3

REGCOMMIT =1

"NVMERASE =

1

NVMPROG=1

Table 1-97. R171 Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

5 NVMCRCERR

R

0x0

NVM CRC Error Indication. The NVMCRCERR bit is setto 1 ifa
CRC Error has been detected when reading back from on-chip
EEPROM during device configuration.

ROM=N, EEPROM=N

RESERVED

0x0

Reserved

3 RESERVED

)

0x0

Reserved

NVMBUSY

0x0

NVM Program Busy Indication. The NVMBUSY bit is 1 during an on-
chip EEPROM Erase/Program cycle. While NVMBUSY is 1 the on-
chip EEPROM cannot be accessed. Toggling PD# or removing
power while NVMBUSY is asserted will corrupt the EEPROM.
ROM=N, EEPROM=N

1 NVMERASE

R/WSC

0x0

NVM Erase Start. The NVMERASE bit is used to begin an on-chip
EEPROM Erase cycle. The Erase cycle is only initiated if the
immediately preceding I12C/SMBus transaction was a write to the
NVMUNLK register withthe appropriate code. The NVMERASE bit is
automatically cleared to 0.

0 NVMPROG

R/WSC

0x0

NVM Program Start. The NVMPROG bit is used to begin an on-chip
EEPROM Program cycle. The Program cycle is only initiated if the
immediately preceding I12C/SMBus transaction was a write to the
NVMUNLK register withthe appropriate code. The NVMPROG bit is
automatically cleared to 0.
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R180 NVMUNLK

1.99 R180 Register (Offset = 0xB4) [Reset = 0x0]

#H NVMUNLE = 8

#R188

Bx68B6488

R180 is shown in Table 1-101.
Return to the Summary Table.

> NVMUNLK=0

Table 1-101. R180 Register Field Descriptions

Bit

Field

Type

Reset

Description

7:0

NVMUNLK

R/W

0x0

NVM Prog Unlock. The NVMUNLK register must be written
immediately prior to setting the NVMERASE and NVMPROG bit,
otherwise the Erase/Program cycle will not be triggered. NVMUNLK
must be written with a value of OxEA.

ROM=N, EEPROM=N
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LMK5C ROM page

Table 9-6. ROM page selection

GPIO2 GPIOD ROM page with EE_ROM_PAGE_SEL = 0
ROM_ADD[1] |ROM_ADDI[0]

H H Low power mode. All PLLs off, all outputs off.
H M

IN1 = 10 MHz SE 50-Q termination, XO = 38.88 MHz. All outputs = 100 MHz LVDS from DPLL1 (OUTO to 3,
14, 15) and DPLL2 (OUT4 to 13).

IN1 =10 MHz CMOS, XO = 38.88 MHz, OUT2 =125 MHz HSDS, OUT3 = 156.25 MHz LVDS, OUT10 =
122.88 MHz LVDS.
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LMK5B ROM page

Table 8-5. ROM Page Selection

GPIO2 at GPIOO0 at ROM page with EE_ROM_PAGE_SEL =0

POR POR

L L ROM page 0. XO= 48 MHz, REFCLK = 25MHz, outputs 25 MHz, 100 MHz, 155.52 MHz, 156.25 MHz,
161.128125 MHz, 312.5MHz.

L H ROM page 1. XO = 48MHz, outputs 25 MHz, 50 MHz, 100 MHz.

H L ROM page 2. XO= 48 MHz, REFCLK = 25MHz, all outputs 156.25 MHz.

H H ROM page 3. Low power mode. All PLLs off, all outputs off.

L M ROM page 4. XO = 49.152 MHz, REFCLK = 19.44 MHz, outputs 100MHz, 312.5 MHz, 800 MHz.

M L ROM page 5. XO= 48 MHz, REFCLK = 156.25MHz, outputs 100 MHz, 125 MHz, 156.25 MHz

M M ROM page 6. XO= 48 MHz, REFCLK = 25MHz, all outputs 312.5 MHz.

M H ROM page 7. XO= 48 MHz, REFCLK = 156.25MHz, outputs 100MHz, 125 MHz, 156.25 MHz.

H M ROM page 8. XO= 48.008 MHz, REFCLK = 156.25MHz, outputs 25 MHz, 50 MHz, 100 MHz, 156.25 MHz
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