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eMMC Technology Overview

» Multimedia card transfers data via configurable data bus
signals

» Communication Signals

— CLK: Each cycle of this signal directs a one bit transfer on the
command and either a one bit (1x) or a two bits transfer (2x) on
all the data lines. The frequency may vary between zero and the
maximum clock frequency.

— CMD: This signal is a bidirectional command channel used for
card initialization and transfer of commands.

— DATO-DAT?7: These are bidirectional data channels (1 bit/4
bit/8bit)
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eMMC SDR Timing Data

—

Parameter \ Svmbol | Min \ Max Unit | Remark

Clock CLK"

Clock frequency Data Transfer Mode fpp 0 52 MHz CL < 30 pF Tolerance:
(PP)@ +100KHz

Clock frequency Identification Mode (OD) | foD 0 400 kHz Tolerance: +20KHz
Clock high time tWH 6.5 1ns Ci.< 30 pE

Clock low time tWL 6.5 ns CL <30 pF

Clock rise time™ {TLH 3 ns CL < 30 pF

Clock fall time tTHL 3 ns ELs = 30 pE

Inputs CMD, DAT (referenced to CLK)

Input set-up time tISU 3 ns CL < 30 pF

Input hold time tIH 3 ns O 230 P
Outputs CMD, DAT (referenced to CLK)

Output delay time during data transfer tODLY 13.7 ns CL < 30pF

Output hold time tOH 2. ns CL < 30 pF

Signal rise time" {RISE 3 = CL <30 pF

Signal fall time tFALL 3 ns O < 30 pE

NOTE 1. CLK timing is measured at 50% of VDD.
NOTE 2. A e*MMC shall support the full frequency range from 0-26Mhz. or 0-52MHz
NOTE 3. Device can operate as high-speed Device mterface timing at 26 MHz clock frequency.

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL).

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL). and outputs CMD.

DAT rise and fall times are measured by min (VOH) and max (VOL).
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eMMC DDR timing Data

—r

Parameter | Svmbol | Min | Max Unit ‘ Remark

Clock CLK"

Clock frequency Data Transfer Mode fpp 0 520 MHz CL < 30 pF Tolerance:
(PP)@ +100KHz

Clock frequency Identification Mode (OD) | foD 0 400 kHz Tolerance: +20KHz
Clock high time tWH 6.5 1s CL < 30 pF

Clock low time tWL 6.5 ns CL <30 pF

Clock rise time™ tTLH 3 ns CL < 30 pF

Clock fall time tTHL 3 ns CL < 30 pF

Inputs CMD, DAT (referenced to CLK)

Input set-up time tISuU 3 ns CL < 30 pF

Input hold time tH 3 1s CL. 230 (P
Outputs CMD, DAT (referenced to CLK)

Output delay time during data transfer tODLY 13.7 1S CL < 30 pF

Output hold time tOH 2.5 1S Cl-=< 30 pFE

Signal rise time" tRISE 3 ns CL <30 pF

Signal fall time tFALL E ] 1s CL < 30 pF

NOTE 1. CLK timing is measured at 50% of VDD.
NOTE 2. A eeMMC shall support the full frequency range from 0-26Mhz. or 0-52MHz
NOTE 3. Device can operate as high-speed Device interface timing at 26 MHz clock frequency.

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL).

NOTE 5. Inputs CMD, DAT rise and fall times are measured by mun (VIH) and max (VIL). and outputs CMD.

DAT rise and fall times are measured by min (VOH) and max (VOL).
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eMMC v4.51 clock Timing Measurements

_.H E_,.._tTLH

NOTE 1 Vgdenote Vg(min.) and Vi denotes Vi (max.).
NOTE 2 Vr=0.975V - Clock Threshold (Vceg = 1.8V) and V1=0.65V - Clock Threshold (Veeg=1.2V) , indicates clock reference point

true

for timing measurements.

Symbol | Min. Max. Unit Remark

[PERIOD 5 - s 200MHz (Max.), between rising edges

trm. traL | - 0.2 tperiop | 1S tTLH. tTHL < 1ns (max.) at 200MHz.
Cpga=12pF. The absolute maximum value of
tTLH. tTHL is 10ns regardless of clock
frequency.

Duty 30 70 %

Cycle
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eMM(C4.51 timing Measurements

veca. -t toerion -
III
CLOCK
INPUT I Y
VSS_ —
VCeca —tgy— | —tw—
NMu i S . LoV
CMD.DAT[T-0] / VALID ".E"
INPUT WINDOW i
.yJ.L_._.I_ .......... - T A/
;
MSS o Mo -

Notel: tigy and tm are measured at Vo(max.) and V(min.).
Note2: Vi denote Vg(min.) and Vi denotes Vi (max_).

Symbol Min. Max. Unit Remark
s 1.40 - s SIJF_CBGA EIEpF
(5%, 0.8 ns SPFEC‘HGA <1 ZPF
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eMMC 4.51 timing measurements

veeq veea ) g
\
cLOCK clock
INPUT INPUT g
/
VSS. VSS /
s
—|I |:7tp|-|—.' t\,rw VCCQ
‘\ N\ ————= - ————————= Bl
VQH. \‘._..Z._... ....... yi V.C!H
CMD.DAT[7-0] ! VALID !
OUTPUT WINDOW
Vo ..ty . ] Vo
T i
! \
VSS
NOTE Vg denote NOTE Vg denotes Vog(min.) and Vo denotes Vg (max.).
LADIE 1/ 4 Lruiput lllllll.lE
Symbol Min. Max. Unit Remark
ten 0 2 Ul Device output momentary phase from CLK input to

CMD or DAT lines output.
Does not include a long term temperature drift.

Atpy -350 +1550 ps Delay variation due to temperature change after tuning.
(AT=-20 (AT=190 Total allowable shift of output valid window (Tyw)
deg C) deg C) from last system Tuning procedure

Apy 15 2600ps for AT from -25 deg.C to 125 deg.C
during operation.

Ul tvw=2.88ns at 200MHz

Using test circuit in Figure 72 including skew among
CMD and DAT lines created by the Device.

Host path may add Signal Integrity induced noise,
skews, etc. Expected Tvw at Host input is larger than
0.475UL
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PGY-eMMC/Sd Electrical Validation and Protocol Decode Software-
Select

v
)
3
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» User can select eMMC type and select data mode

» eMMC Electrical measurements as specified in I2C Standard
document are listed

» User has flexibility select few measurements or all measurements
» Supports electrical measurement for eMMC4.41 and 4.51
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PGY-MMC-SD Electrical Validation and Protocol Decode Software-
Configure

—
HAMMC_SD_SDIO\ehN | S
A—
H:AMMC_SD_SDIOEMH | S
HAMMC_SD_SDIO\eMM | kit

» Select the source of the signal from oscilloscope or saved files

» Use Clock and Data Reference by value. If signal is noisy set the

hystersis at least 15% to avoid any intermittent transition as logic
state
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PGY-eMMC-SD Electrical Validation and Protocol Decode Software- Limit
Setup

» Limits can be set to default limits as specified in standard document
» User defined Low and High Limits as per in-house specification
» Save and Recall the limits
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PGY-MMC-SD Electrical Validation and Protocol Decode Software- Reference
Level Setup

» Graphical User Interface eases
of reference level setup and
avoid human errors

» User can view the default
reference levels set for each of
the electrical measurement

» Edit reference level setup for
each of the measurements

» Save and recall of reference
level setup
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O
PGY-MMC-SD Electrical Validation and Protocol Decode Software- Run-
Control

‘ Single %

( Noacq
& run—B

Run Options

» Run Control captures the data and analyses it as per configure, limit
values and reference level setup

Analysis of signal using Single or Continuous acquisition

> Ana::Iysis of signals present in acquisition memory using No Acq
mode

» Flexibility to stop the test if one or more measurement fails/ after
running user defined number of tests

v
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PGY-MMC-SD Electrical Validation and Protocol Decode Software-
Analyze

&0 PGY-MMC-5D Electrical Validation and Protocol Decode Software M m 4 g efault

Max imnam Low Limit High Limit
|| cLock Prequency |389.8a... |1.0558... I25.456... ; |52.[J[J[) MHz
_J'c1oc:k Rise Time |1.3305 nS 1.8930 nS 3.5875 nS NA '3.0000 nS
) Clock Fall Time '1.3063 nS 1.9395 nS |3.9166 nS NA. |3.0000 ns |
°C10c:k High Time |19.742 nS 473.92 nS |1.2842 pS {5.5000 ns lm

0010:::]( Low Time 513 460 nS 473.25 nS |1.2838 uS 6.5000 nS |NA
=) Clock Duty C. . |a9.533 % ':50.523 % 53,489 5 ;.HA 'NA _
@cnmk Cycle ... |39.285 nS 947.16 nS |2.5652 uS 1.0000 nS | 5.0000 nS |
°0utput Hold ... |19.239 nS ":493.09 ns |1.2836 us ;"2.5000 ns NA

JOutput Data ... ;1.4[]91 n% (1.9213 nS |3.3658 nS EHA 3.0000 nS

Oscilloscope: clock ch1, DATA ch2,CMD ch3| bitsidata 8 | bit order msb | Mark

Displays measurement limits and annotation to indicate pass or fail
Provides min, max and mean measurement values

Detail View provides debugging environment

Protocol view provides details of protocol transaction

vV v.v Vv

14 | 17-Oct-13 w Pdelg}[

TECHNOVATIONS



PGY-MMC-SD Electrical Validation and Protocol Decode Software- Detail View

Provides powerful debug environment co-relating
physical layer waveform, protocol decode data and
electrical measurements

Selected protocol decode message waveform is plotted
in selected waveform window

[l Show CMD

Sdadmi Wan vdnﬂn View

Reference cursor will be placed in acquired waveform | ——————— ——— 5 011
window to indicate the position of the waveform in ,, O G T R T O
Acquired data :

Failed Electrical measurements selected in red color

* MEERBER

H Show CMD

400000000095, CMD Index = | CMDD CMDsz viation = GO_|DLE_STATE -
‘Start Bit = 0, Transmissoin Bit = 1, Argument = (:00000000, CRC7 = (x4A, Stop Bit=1,CMD  _

Cursor measurements for manual analysis - T —— e

Indax Argument Bit

0x40000080 |0x’ 357.62 us

0xDOFF8080 |0x’
0x40000080 |0x’

1:

0 493.52 us
1

0 0x00FF8080 |0x’

¥

0

1

2.3439 ms

2.4798 ms

5.2491 m$ |389.85 KHz
S
S

|szm:70p7comn
R3 Response
I samﬁopﬁcom:
R3 Respon: 5.3850 m
SEND_OP_COND 1 0x40000080 |0x74 8.1216 m

Take snapshot of selected waveform image from detail ulmm ; : st o - Toai s Perat e o
view for report =

Markers to indicate reference level for measurement

1 0x40000080 |0x74
63 0x00FF8080 |OXTF

BRRRRRaE

=

Dece‘lode tables list the Commands and responses from
car

Utility features for zooming the waveform, pan,
cursors, reference set markers and image capture for
report
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PGY-MMC-SD Electrical Validation and Protocol Decode Software- Protocol View

Command (Host)

Index

Argument

Response (Card)

ts (Status /CID /CSD

! OCR Register /
Arguments

Time (TR}

CMDD

00000000

CMD1

(40000080

(x00FF2080

4535205

CMD1

(40000080 | 2.

(«00FF2080

2.4738m5

CMD1

40000080 |5.

(«00FF2080

5.3850m5

CMD1

(40000080 |8.

[«00FF2030

8.2575m5

CMD1

(40000080

<COFF2080

11.147m5

CmD2

1
2
3
4
5
6
2

(00010000

15.486m5

dlaaalalal’

(k<088080181999..
(00000500

14.181m5

7157... | 15.501mS

16.206m5

999... [16.222mS

17.096m5

17.111m5

21.092m5

21.112m5

22.827m5

22.827m5

24.188m5

24.188m5

27.653m5

27.653m5

28.210m5

28.210m5

37.313m5

37.313m5

40.785m5

40.785m5

41.347m5

41.348m5

60.533m5

60.533m5

» List the command

View table

and

oooooos0 |

Ready_For_Data

Identifier Type Detection Mode Emor
O T S O O T

ymmand and respective response from card in same row
» Selected row’s details of command and response are displayed at bottom the Protocol

» Time stamp at end of command frame and start of response
» Delta T column list the time lapsed between command and response
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PGY-MMC-SD Electrical Validation and Protocol Decode Software-
Export

» Export of Electrical measurements and Protocol Decode data to CSV
and TXT file format

» Browser allows to place the data in desired location
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PGY-MMC-SD Electrical Validation and Protocol Decode Software-
Report

Prodigy Technovations
<PROTOCOL ANALYSER: <TEST NAME:=
DESCRIPTION

EMARKS

<DESIGMNER Mame:

C:M\Prodigy_Technovations \PGY-[2C \AppData Reports

» Supports customizable pdf format report generation

» Report can include electrical measurements, protocol decode,
oscilloscope images, detail view images, and reference level setup

» Review of saved images allows the user to add title to image,
description and delete the images
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MPHY Protocol overview

OSI Layer

MIPI MPHY Protocols

Application (L7)

Presentation (L6)

UFS

Session (L5)

Protocol
Layer

Transport (14)

CSI-
3/DSI-3
Layer

Applicatio
n layer

Network (L3)

Network (L3)

Data Link (L2)

Data Link (L2)

Physical layer (L1)

Layer
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UniPRO Protocol

LLI
Protocol

SSIC
Proto

M-
PCle
Protoc
ol
Layer

DigiRF
Protoco
I
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Trigger setup for UniPro/LLI

&0 PGY-UPRO MIPI-MPHY-UniPro Protocol Decode Software

Trigger on LSS Phase 1 (TRG_UPR_0} b

» Applications make use of serial trigger available in scope to
trigger UniPRO/LLI Protocol content

» Requires Option ST6G option in the oscilloscope
» Trigger source could be any oscilloscope live channels

» Supports triggering using Link startup sequence, PA layer
packet content and datalink layer packet content
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UniPro Trigger Features

Trigger Event Trigger Content

Trigger on LSS Phase 1 (TRG_UPR_0)
Trigger on LSS Phase 2 (TRG_UPR_1)
Link Startup Sequence (LSS) Trigger on LSS Phase 3 (TRG_UPR_2)
PACP_PWR_req

PACP_PWR_cnf

PACP_cap_ind

PACP_EPR_ind
PACP_TEST_MODE_req

PACP_GET req

PACP_GET cnf

PACP_SET req

PACP_SET cnf

Phy Adapter layer Content PACP_Test_Data

Data_SOF

Data_COF

AFC (Acknowledgement)
Data Link layer Content NAC (No Acknowledgement)
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Seamless Integration of PGY-UniPro and Oscilloscope view

» Decoded data is displayed
in bottom half of the
scope display and scope
waveform display on top

» Packet level info with
flexibility to collapse the
packet to view packet
content

» Link the UniPro packet to
oscilloscope waveform
with cursors placement at
start and end of the
packet waveform
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PGY-UniPro/LLI UniPro and LLI Protocol Decode S/W

» UniPro and LLI Protocol Decoder enables vl S
faster system level protocol debugging [E 15|
DecodedFrames Frame Description
. . . TineStamp R LAMED A|(45 14134211108 8 7 & 5 4 321 0
> Conforms to UniPro Protocol Speglflcatlon IS R 2 ESC PA=(c PACP BEGN =401
version 1.4 and LLI Protocol version 0.8 s im0 R =PI =Dl
4803345 ‘MARKERJ Dedd=0x80 Resemed.. In. 8. Li. T. R
D t _I . . d h . A0SR PACP PRre |TxMode=. Tela. Twear =. RoMode. Rxla. RxGear=
> €tall VIEW provides a comprenensive N WRER PLPoueodUseiDate ] = 43333
protocol and physical layer data correlation oy T et
TineStamp RX_LAME1 #A|(1514 131211108 8 7 6 5 4 321 0
> Automated CRC computation to monitor CRC ~ [=252= | Seer o s
errors in protocol packet ooe g | Dowaeon DR
AT MARIER DLSOUBfed=04 DL SDUSyeS=0clé
. \ . : DLEDUB6=004 DLSDULByiel=[xid
- Trlg_?er configuration leverages the .
OSCI |Oscope Optlon ST6.G Serlal trlgg.er TineStamp THLANE 2 A|(1514 134211108 B8 7 & & 4 3210
features and helps to trigger the UniPro and
LLI specific events S R PACF Furtonld=PACP.C4Pin= 35
4437 08 ‘P/-\CP_QAP e || TSleepNoCo..  Reserved=0x1f H. L. MaH.. MaxP
. . 4180 5 MARKER | T8tallNoConfig = 0xla T8aveCanfig = (14
» Generates comprehensive and customizable e e e
reports e Rosered G555
TineStamp  THLANE.3 #|(1514 131211109 87 & &5 4 3121 0
> Ab|||ty to export the pr0t0C0| and BT PACHFUR o £SC_PA= 0T PACR_BEGIN =01
t d t | t t t d fl 003345 | MARKER ! PACP_Functionalld = PACR CAR ind = 04030
measuremen e al S O X an CSV I e AR5 05 WARKER 2 ToleephoCa.. Reserved =0t H. L. MaxH.. MaxFwi
formats A5 MERKER D TatallNoConfig = Oxla TSaveConfig = (14
4795505 WARKER 1 Versionlnfa = 769
B )v Resened = 5525
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UFS Protocol Overview

» UFS Protocol Information Units (UPIU) that travel
between devices on the UniPRO bus

» All UFS UPIU’s consist of a single basic header segment,
possibly one or more extended header segments and
zero or more data segments.

» A basic header segment has a fixed length of 12 bytes.
The minimum UPIU size is 32 bytes which includes a
basic header segment and transaction specific fields.

24 | 17-Oct-13 w PrOdlgy
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Details of UPIU

UPIU Data Structure Description
The NOP Out transaction acts as a ping from an initiator to a target. It can be used to check for a connection path to a device and
NOP Out LUN.
NOP In The NOP In transaction is a target response to an initiator when responding to a NOP In request.
The Command transaction originates in the Initiator (host) and is sent to a logical unit within a Target device. A Command UPIU
will contain a Command Descriptor Block as the command and the command parameters. When using the phase collapse feature
the UPIU will also contain a data segment that would have been sent during the DATA OUT phase. This represents the
Command COMMAND phase of the command.
The Response transaction originates in the Target and is sent back to the Initiator (host). A Response UPIU will contain a
command specific operation status and other response information. When using the phase collapse feature, the UPIU will also
contain a data segment that would have been sent during the DATA IN phase. This represents the STATUS phase of the
Response command.
The Data Out transaction originates in the Initiator (host) and is used to send data from the Initiator to the Target (device). This
Data Out represents the DATA OUT phase of a command.
The Data In transaction originates in the Target (device) and is used to send data from the Target to the Initiator (host). This
Data In represents the DATA IN phase of a command.

Task Management Request

This transaction type carries SCSI Architecture Model (SAM) task management function requests originating at the Initiator and
terminating at the Target. The standard functions are defined by the SAM-5 specification. Addition functions might be defined by
UFS.

Task Management Response

This transaction type carries SCSI Architecture Model (SAM) task management function responses originating in the Target and
terminating at the Initiator.

The Target device will send a Ready To Transfer transaction when it is ready to receive the next Data Out UPIU and has sufficient
buffer space to receive the data. The Target can send multiple Ready To Transfer UPIU if it has buffer space to receive multiple
Data Out UPIU packets. The maximum data buffer size is negotiated between the Initiator and Target during enumeration and
configuration. The Ready To Transfer UPIU contains a DMA context and can be used to setup and trigger a DMA action within a

Ready To Transfer host controller.
This transaction originates in the Initiator and is used to request descriptor data from the Target. This transaction is defined
Query Request outside of the Command and Task Management functions and is defined exclusively by UFS.

Query Response

This transaction originates in the Target and provides requested descriptor information to the Initiator in response of the Query
Request transaction. This transaction is defined outside of the Command and Task Management functions and is defined

25 | 17-Oct-13
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Simultaneous view of UniPro and UFS Protocol

» Application
supports
simutaneous
view of UniPRO
and UFS Protocol

» In this
screenshot you
can UFS-Data-in
packet info as
well ACK packet
using UniPRO-
UFS View
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(11 Not Set || W2 Not Set || AT - Not Set |

Decoded Frames Frame Description

TimeStamp TX_LANE_D ‘_
-1.4040 pS | SYNC ESC_DL =0Oxbc | SO.. |T.. |Res.. DestDevicelD_.. DestCPortiD_E ..
-1.4005 S | SYNC RESERVED, (H.. RESERVED (F.. [RESERVED, (.. RESERVED =..
-1.3971 5 | SYNC RESERVED, (S..RESERVED, (M.. RESERVED(S.. RESERVED =..
-1.3937 yS | SYNC RESERVED =0. RESERVED =.. |RESERVED =. RESERVED -=.
-1.3803 S | SYNC Data0=0x00 @ Data1=0x00 Data2=0x00  Data3 =0x00
-1.3868 pS | SYNC Datad =0x00 | Date5=0x00 Datab=0x00 Data7 = 0x00
-1.3834 4S5 | SYNC Data8=0x00 | Datz9=0x00 Data10=0x00 Datall=0x00
-1.3800 S | SYNC Datal2 =0x00 Data13=0x00 | Datal4=0x00 Datals=0x00
-1.3766 uS | MARKER_0 Data16=0x00 Data17=0x00 | Datal8=0x00 Datal9=0x00
-1.3732 pS | MARKER_1 ECS_DL = Oxbc | EQ.. |Frame S.. |CRC-16 = Dx5a13 (Fail, Comput..
13698 S Data N
-410.44nS |FILLER
-407.00 nS |FILLER

TimeStamp  RX_LANE_1 o R 15 5 a6 8 1 e RO 0 S 3 R T e 5 S S
1828005 |SYNC ESC_DL = Oxbe AFC=0x6 TCO=. C.. Reserv..
186.35n5 [SYNC Frame Seq. Number.. Reserved . Credit Value = 0x01
189.75n5  |SYNC CRC-16 =0x1548 (Fail, Computed CRC-16 =0xd144 )
193.20nS | SYNC

196.61 nS  [SYNC
200.06 nS | SYNC

20347 nS | SYNC

20693 nS | SYNC

210.33n5 | MARKER_O

213.80n5 | MARKER_1 L

217.24n5 DL_AFC i

2377805 .DL_AFC

7582905 | DL_AFC ]

572, mV

Bus Viewer
TX LANE 0

-880.10 n3

RX LANE 1

WY

-709. my

_14 ESC_DL gAFCIT5],

4 ™

216.20 n5

—

rame SegCredit Val CRC-168{1, CRC-16[ 4 E

2

275005 238.80 nS

0
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UFS Protocol view of data-out

Iz _

11 : Not Set || M2: Not Set || 2T : Not Set |

[l

| =]

Decoded Fram)

Frame Description

27

TimeStamp  RX_LA

17-Oct-13

TimeStamp | TX L ~|] 3 3 2 2 2, 2| 2
217.07n3  Datal _ ESC_DL = Oxbc
1.2038 ps RESEF Command-Code, (H.
2180545 |RESE
217.07nS | Datat Total EHS Length =..

il 1.2035 pS | RESE
218055 |RESE
217.07 n5 |Datat
1.2038 yS |RESE

I2.‘1BDE-|.|S RESE
47875 p5 |[UNKN Datal = 0x3a
5.7342 yS |RESE Datad = Oxdb
8.7891 p5 | UNKN Datad = 0xdA7
77691 uS |RESE T Datal2 = Oxel
ol LA | S P

2221203 A st

| e | R
SOF.. TC.. Reser..|DestDevicelD_En..

.Flags, (F=0 R=0W_. LUN, (\WLUN_ID=_.
Reserved[31:28], Co.. Reserved = 0x00

Reserved = 0x00
Reserved = 0x00
Data Buffer offset = 0x00000000
Data Transfer Count = 0x00001000
Reserved = 0x00000000
Reserved = 0x00000000
Reserved = 0x00000000

Datal = 0x79 Data2 = 0x56
Datab = 0x43 Datafi = 0x0b
Data8 = Oxcb Data10 = 0xf6
Datal3 = Oxaa Datal4 = 0x01

Doiodd o Narts Dotz do o Donl

V1|98 7| 6.5

41324 )=
DestCPortlD_Enc (.
TaskTag =0x01 |5
Reserved = 0x00

Data Segment Length = 0x1000

Data3 = 0xb1
Data7 = 0x40
Datal1 =0x53
Datalh = 0x42

Dotz d0 o O d

Bus Viewer
TX LANE 0

-10.400 5

96001 uS

RX LANE 1

29.600 pS

eI

rodi
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@
UniPRO-UFS Protocol View

,
e L

s BT g Y

Decoded Fram Frame Description Bus Viewer

TimeStamp | TH-LES\E 33 2 2] 2402 202102 212002 ettt o @ 9|81 T | 6 5ot 3220 | 0 IX LANE 0
196.50 nS | SYNC ESC_DL =0xbc |SOF.. TC.. Reser.. DestDevicelD_En.. |DestCPorlD_Enc (.
199.94 nS | SYNC RESERVED.(HD=0. RESERVED (F=1).. RESERVED. (wWL.. RESERVED =0=8b
203.33n5 |SYNC RESERVED. (Reser.. RESERVED, (VEN.. RESERVED(RES.. RESERVED =0x95 :_

206.76n5 | SYNC RESERWVED =0xff RESERVED =0x40 RESERVED =0x.. | RESERVED =0x19 |-
il 210.18n5 | MAR® Datal = 0x39 Datal = 0x93 Data2 = Dx3c Data3 = Dx3c
2136305 |MARF Datad = 0=x19 Datab = 0=x9c Datab = 0=x98 Data7 = 0xel
217.07n5  Datat Datald = Oxde Datad =0=x15 Datal10 =0x79 Datall = 0x2e
9344805 | UNKN Datal2 = O=bb Datal13 = 0=xb0 Datal4 = Oxcd Data1h = 0x88
II 987.93nS | UNKN Data16 = 0x3c Datal7 = 0x3c Data18 = 0xBa Data19 = 0xfd
991.35n5 | UNKN Data20 = 0x26 Data21 = 0x25 Data22 = 0x3d Data23 = 0x02
¥34.76 05 | UNKN Data24 = O=el Data2h =0=2b Data26 = 0x47 Data27 = 0xa8
| 998.22 nS | UNKN Data28 = Oxd7 Data2 = 0x57 Data30 = Ox0c Data31 = 0xdb -10.400 pS 8.6001 pS 29.600 ps
1.0016 05 |UNKN ™ Data32 = O=dd Data33 = 0=bc Data34 = 0x49 Data3b = Oxbc
1wl b Data?f = Ovca Data?7 = 0vic Natz28 s Nvile Datz220 5 0,00 o
l TimeStamp | (L~ 15 |14 (13 |42 |11 |10 |9 |8 |7 |6 |5 |4 |3 |2 [1 |0O BX LANE 1
1.7828 S | SYNC ESC_DL =0xbc AFC=0x6 |TCO =0.. CR.. |Reserve..
1.7962 uS | SYNC Frame Seq. Number = 0x.. Reserved = 0x7 | Credit Value = 0x61
1.7997 uS | SYNC CRC-16 = Dx72c4 (Fail. Computed CRC-16 = Oxb6c8 )

=

8031 ps  |MARK

=

8085 US| MARK
II 1.8099 S DL_A
8304 uS  |DL_A

= | =

8509 pS [DL_a

=

8715 S  |FILLE

=

6749 uS  |FILLE

=

8783 S  |FILLE

=

8818 uS  |FILLE -10.400 pS5 96001 ps 28600 ps

885205 |FILLE ™
I
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UniPRO-UFS Protocol —Write Command

29

|

2

Frame Description

TimeStamp TX_L =+ 15 14 13 12

953.88 NS
957.31 %
960.73 1%
964.15 0%
957.58 n3
988.09 nS
1.0086 pS
1.0120 s
10155 ps
1.0189 pS
1.0223 8
1.0257 s

102825
4 [

SYNC
SYNC—

MARK
MARK
DL_A
DL_A
FILLE
FILLE
FILLE
FILLE
FILLE
FILLE

r

FILLETET

ESC_DL =0xbec

Frame Seq. Number =

" 109 &

T -] 5 4
AFC = 0x6

3 2 1 0

TCO =0.. |[CR.. |Reserve..
Ox. |Reserved =0x7 CreditValue = 0xb3
CRC-16 = Ox1d9e (Fail, Computed CRC-16 = 0xd992 )

T

-388.06 nS

Bus Viewer
TX LANE 0

.
e~
rm NotSet I'v'I2 NotSet B 7 ' 1 i

Decoded Fram

TimeStamp
200.45 nS
203.86 nS
207.31 nS
210.71 nS
214.15nS
217.60 nS
354.59 n5
358.05 nS
361.46 nS
364.39 nS
368.30 nS
371.73n5
375.15 nS

SYNC_
SYNC—

SYNC

WMARY

WMARK

WRITI
FILLE
FILLE

FILLE
FILLE
FILLE
FILLE

R~ 3

FLLE ™

ESC_DL = Oxbc

Total EHS Length =

[\WRITE_10CDE[]

ECS_DL = Oxbc

17-Oct-13

3222 2 2 2

Command-Code, (H..
Reserved[31:28]. Co..

CDE[4], LOGICAL B..
CDEI[8]. TRANSFER..
CDBI[12]. RESERVE...

222 3 A A
S0F ..

Reserved = 0x00
Reserved = 0x00

!

TC .. Reser..

CDE[9]. CONTROL..
CDBI[13]. RESERV..

EOF ..

Frame Seq. .

o | ) Sy

DestDevicelD_Enc...
Flags. (F=0 R=0W_.. |LUN, (WLUN_ID=0...

Reserved =0x00

A B | T 6 5 4 3 31
DestCPortlD_Enc {..

Task Tag =0x01
Reserved =0x00

0

R} LANE 1

Data Segment Length = 0x0000

Expected Data Transfer Length = 0x00001000
=.| CDB[1]. WRPROT...
CDB[5], LOGICAL ..

CDB[2], LOGICAL..
CDBI6]. RESERVE.
CDB[10]. RESERV..
CDB[14]. RESERV..
CRC-16 = 0xb253 (Fail. Computed CRG-.

CDB[3], LOGICAL...
CDB[7]. TRANSFE...
CDB[11]. RESERV..
CDB[15]. RESERV..

-700. my

-388.06 nS

0

Prodi
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UniPRO-UFS Protocol Decode-Write command (PWM Signal)

PGY-UFS Protocol Des

- 5 I
i [

pO=0T=1) | 0x31

Bus Viewer
TX LANE O

RESERWVED (F=0) | 0x00

| 111 - Not Set || M2 Not Set | AT : Not Set |
Decoded Frames Frame Description
TimeStamp  TX_LANE_O
118.31 5 |End_Of_Burst ESC_DL = Dxbc |SOF .. | T.. |Res.. [DestDevicelD_.. |DestCPortiD_En..
119.47 yS | End_Of_Burst RESERVED.(HD=RESERVED (F=.. RESERVED, (.. |RESERVED =0..
120.63 pS |End_Of_Burst RESERWVED. (SC..RESERVED,{N.. |RESERVED(S.. |[RESERVED =0..,
121.79pS |End_Of_Burst RESERVED =0x RESERVED =0.. FI RESERVED = 0x00 FSER'U’ED =0..
187.92 uS | MARKER_0 Datal = 0x00 Datal = 0x00 Data2 = 0x00 Data3 = 0x00
189.08 pS | MARKER_1 Datad = 0x00 Data5 = 0x00 Datat = 0x00 Data7 = 0x00
|| 19024 S Ready To Transfer Datad = 0x00 Data® = 0x00 Data10 = 0x00 Datall = 0x00
236.65u5 |FILLER Datal2=0x00 | Data13=0x00 | Datal4 =0x00 Datal5 = 0x00
237.81 5 |[FILLER Datal6=0x00 | Datal7=0x00 | Datal8 =0x00 Data19 = 0x00
23897 S |FILLER ECS_DL =0xbc EOF.. [Frame S.. |[CRC-16 = 0x911d (Fail, Comput..
24013 pS | FILLER
Wl 24129 u5 | FILLER
242455 | FILLER
TimeStamp RX_LANE_1
-126.61 yS | MARKER_D ESC_DL = Dxbc |SOF .. | T.. |Res.. |DestDevicelD_.. |DestCPortlD_En..
-125.45 yS | MARKER_1 Command-Code...Flags, (F=0 R=0.. |[LUN, (WLUN_I.. |Task Tag =0x01
-124 32 yS  WRITE_10 Command Reserved[31:28]...Reserved =0x00 Reserved =0x. Reserved =0x00
-78.805 S |FILLER Total EHS Length. Reserved =0x00 | Data Segment Length = 0=x0000
-77.462 yS |FILLER Expected Data Transfer Length = 0x00001000
-76.320 yS |FILLER WRITE_10CDB[0] .CDB[1]. WRPR... CDB[2], LOGIC.. | CDB[3]. LOGIC..
-75.177 yS |FILLER CDB[4]. LOGICAL|.CDB[5]. LOGIC.. |CDB[6]. RESE.. |CDB[7]. TRANS..
-74.035 yS |FILLER CDB[8]. TRANSF.CDB[9]. CONTR.. CDEBE[10]. RES.. [CDB[11]. RESE..
-72.893 yS |FILLER CDB[12]. RESER..CDB[13]. RESE.. |CDB[14]. RES.. |[CDB[15]. RESE..
-71.751 yS |FILLER ECS_DL = Oxbc |[EOF.. [Frame S.. |[CRC-16 = 0xb253 (Fail, Comput..
-70.608 pS | FILLER
-65.485 pS | FILLER
-68.323 uS | FILLER

30 | 17-

Oct-13

19550 uS

ommand-Code, (HD=0DO=0T=4 Flags, (F=0 R=0 W=1 ATTR=5im

197,25 pS

R LANE 1

119,68 pS

11852 pS
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