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AN: Using Multi-Project Feature on Elnec Device Programmers

Disclaimer:

This application note describes how to program NAND flash devices using Elnec device programmers. Before
reading this document, user should be familiarized with NAND flash devices. There are plentiful sources available
through the web containing detailed informations about NAND flash internal organization, errors in NAND flash, basic

algorithms, etc. Study, please, your device datasheet thoroughly, at least.

This application note is provided by our technical support department to help our customers and is
provided “as-is”, without warranty of any kind, either expressed or implied. We reserve the rights to make
changes to the information available in this application note at any time and assume no liability for
applications assistance, customer product design and any damages arising from the use of this application

note.

This application note may refer to various products and brand names that may be claimed as property of their

respective owners.
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PREFACE

Small form, fast speed and low power consumption — these are three most demanding requests from mobile
devices manufacturers. The chip makers respond in simple way — by mixing various memories into single package,
so called multi-chip device. There is a wide variety of mixtures of memory types (NOR, NAND, eMMC. OneNAND,
SRAM, DRAM,...) and capacities (from several mega-bytes up to giga-bytes) available on the market.

Figure 1: Look inside the MCP device.

These multi-chip devices put specific requirements on programming process. The programmer must be able to
conduct various memory types and switch between them again and again. There must be a high level of
understanding between programmer manufacturer and user / technician in programming centre, regarding the issues
such as buffer organization, operation settings and similar.

Elnec can offer a solution for these problems — Multi-Project.
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1. INTRODUCING THE MULTI-PROJECT FEATURE

Multi-Project feature was released in version 2.50 of Pg4uw control software. This chapter gives you the
introduction to the topic and shows how to work with dedicated tool — Multi-Project Wizard.

1.1. TERMINOLOGY

There are several new terms that should be explained before starting any work using Multi-Project feature:

* Multi-Project — special feature designed to simplify the programming tasks for multi-chip devices.

*  Multi-chip device — (memory) device with two or more independent chips (of the same or various types) in
single package.

* Sub-device — an individual part of multi-chip device. Sub-device is selectable from Pg4uw device list. Once
selected, you can work with respective device in fully manner. You can define, test and save the Project file
for the particular device.

* Master-device — a multi-chip device unit, consists of Sub-devices. Master-device is selectable from Pg4uw
device list, too. Once selected, you can use Multi-Project Wizard for building the Multi-Project file from
individual Project files and save / load / execute it.

* Project file — a special file that combines buffer data, device operation options, special options and some
level of safety features. It completely defines the way how to treat the device. Once saved, it can be reloaded
at any time so the operation can be repeated exactly. Typically, Project files use .eprj file extension. Probably,
you are familiar with Project files already from your previous experience with Pg4uw — Elnec device
programmers control software.

* Multi-Project file — a special file that packs user selected Project files. Multi-Project file can include one or
more Project files for individual Sub-devices. Typically, Multi-Project files use .eprj-m file extension.

* Multi-Project Wizard — a dedicated tool for working with Multi-project files. The wizard allows user to select
Project files that have to been included in Multi-Project file and combine them into single Multi-Project file.
The wizard also allows to run the multi-chip device operation(s) according to Project files included in Multi-
Project file.
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1.2. PART NAMES CONVENTION

Overview of convention used for Master-device and Sub-device part names in Pg4uw device list:
Master-device: Multi-chip_device_original_part_name [package_type]
Sub-devices: Multi-chip_device_original_part_name [package_type] (part_1)

Multi-chip_device_original_part_name [package_type] (part_2)

Multi-chip_device_original_part_name [package_type] (part_n)

Examples:
Master-device: TV0057A002CAGD [FBGA107]
Sub-devices: TV0057A002CAGD [FBGA107] (NAND)

TV0057A002CAGD [FBGA107] (NOR)
Master-device: M30WORG6500TO [LFBGAS88]

Sub-devices: M30WOR6500TO [LFBGASS] (Flash1)
M30WOR6500TO [LFBGA8S] (Flash2)

1.3. USING MULTI-PROJECT WIZARD

‘E PGAUW Multi-Project Wizard

1 ) ) ?

@3 = % Configuration mode - x,glose
Load multi-prj Help

Table 1: Sub-projects [projects included in current multi-project) o
Order Sub-project file name Device in project file Add i

No projects defined

A

v
Multi-Project name: None
Master device: Hone Sub-project count: 0
Multi-project checksum: n/a Job Report

Multi-Project description:
Indefined

Figure 2: Empty Pg4uw Multi-Project Wizard window.
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Multi-chip device operation requires the Multi-Project file, which contains partial Project files for all accessed
Sub-devices of Master-device. The Multi-Project file can be created only using Multi-Project Wizard (see Figure 2).
The Wizard can be accessed by selecting the Master-device from Pg4uw device list, or from Pg4uw menu Options |

Multi-Project Wizard, or using a key short-cut <Ctrl+M>.

The Wizard allows following main features:
e building new Multi-Project file,
* loading existing Multi-Project file,

* running the multi-chip device operation, according to actual Multi-Project file.

The Multi-Project Wizard window contains following controls:
@) Button Load Multi-Project file
= Loads existing Multi-Project file.

Load multi-prj
@ Button Build Multi-Project file
_ ""_ _ Builds new Multi-Project file from selected Project files.
Build multi-prj
‘ Button Device info
Dev. info Shows short device info (if available).

Qif_ﬁ Qi.j é.j @ Buttons for device operations — Blank, Verify, Program, Erase

These buttons are used to run the selected multi-chip device operation

Blank Verify Program Erase
according to Project files. Read operation is not supported in Multi-Project
mode.
~ Button Help
Help Shows Help window with brief assistance on using Multi-Project Wizard.

Button Close
x Cloze

Terminates the Multi-Project Wizard. After closing, the “unselected” device is

automatically selected in Pg4uw software.

0 Button Add project
&dd pri Adds existing Project file into selected Project files list, making it ready for later

Multi-Project file building.
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o Button Remove project
Remove pri Removes the Project file from selected Project files list.
e Move Lp Button Move up

Moves the Project file one position up in selected Project files list. When
running the Multi-Project file, individual Project files are processed in order
according to selected Project files list.

Button Move down

¥ Move down
Moves the Project file one position down in selected Project files list.

Button Job Report

Job Repart
Creates job report. For more information consult your programmer manual or
File | Make Job Report paragraph in Pg4uw help.
Iﬂ Button Configuration
Configuration The button is displayed only if Multi-Project file is loaded and ready for

operation. It switches the Wizard back to Multi-Project file building state.

1.3.1. BUILDING NEW MULTI-PROJECT FILE

Following steps are recommended when building new Multi-Project file:

1. Creating Project files
Project files are created in the same way as projects for devices in general:
» select Sub-device from Pg4uw device list,
* set device parameters, settings, and load required data into buffer using Load file command in Pg4uw,
» optionally perform test of device operation by running the device operation on real device,
« if everything is OK, the Project file can be created using Save project command in Pg4uw.

Creating the Project files for various tasks is in more details discussed in further chapters.

2. Launching Multi-Project Wizard
Multi-Project Wizard (see Figure 2) can be launched in two ways:
» selecting Master-device from Pg4uw device list (automatic launch), or

* using <Ctrl+M> shortcut or Options | Multi-Project Wizard menu.

3. Adding Project files
In Multi-Project Wizard, add required Project files using Add project button.
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4B Add project to Multi-Project list

Fecent folders: |E:'xtemp_4'x v | [E‘: __=j
Lock in: | temp_4 v | (€] T G-

Mame Date modified Ty

B MT29F 1GDSABAEAWP _part1 4.5.20219:49 El

B MT29F1GOSABAEAWP part2 4,5.20219:50 El

B MT29F1GOSABAEAWP _part3 4,5.20219:50 El

B MT29F1GOSABAEAWP partd 4,5.2021 9:51 El

BT TV0057A002CAGD-NAND 45,2021 9:10 El

BT TVO0S7ADD2CAGD-NOR 4,5.20219:09 El
£ >
File name: | | w | | Open |
Files of type: Elnec Project files (".epr) w Cancel

7 Help
Froject description

Figure 3: Add Project to Multi-Project list window.

4. Building final Multi-Project file

After completion of Project files selection, use Build Multi-Project file button to start the building process. A
short warning window appears (see Figure 4), click OK to continue.

Build Multi-Project

o' Thiz command will build bulti-Project file from project files defined in T able 1.
\'}) Praoject files defined in Table 1 must exizt, or build will not be succeszsfull,

Fresz OK to continue build operation.

J Ok © Cancel

Figure 4: Build Multi-Project file warning window.

A Build Multi-Project file As window appears (see Figure 5), similar to the one for Save project command.
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<8 Build Multi-Project As

Recent folders: | E:\temp_ 4%, [f‘: =k
Savein: | temp_4 v | (€] T G-
Pl
Mame Date modified Ty
Mo iterns match your search,
£ >
File name: || w | | Save |
Save astype: | Blnec Multi-Project files (*.eprim) o Cancel
7 Help
Dezcription of actually selected Multi-Project in file izt box
Device: Micron MTZSF1GOSRBLERWE [TS50P48] L
Date: 2021 May.04 05:51:15
Created by 5W wersion: PGE4UW 3.€7/04 2021 o
Dezcription of project being zaved
Device: Micron MTIZSF1GOSRABLERWE [TS50P43]
Date: 2021 May. 04 05:53:14
Created by 5W wversion: PE4UW 3 _.&7/04_.2021
Undefined
Project protection settings
[ ] Encrvpt project file [with pazsword)
[15et Protected mode of zoftware after loading of this project file

Figure 5: Build Multi-Project file As window.

Enter the Multi-Project file name and click Save button. The building process will start. During building, the

individual Project files are compacted into single Multi-Project file. A small progress window is displayed on the

top of Pgd4uw windows stack (see Figure 6). After the building process is finished, the Multi-Project Wizard

window is shown again, ready for running the multi-chip device operations (see Figure 7).

New Multi-project file carries all data specified in particular Project files. Those files are not further necessary

for correct multi-chip device operation. Only Multi-Project file should be used / shared with other programmers.
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m PGAUW v3.67/04.2021 - universal control program for Elnec programmers. — O X
File Buffer Device Programmer Options Help
> bl . ch @]
| = '_H L ol @ R, ELC
Load | B pGAUW Multi-Project Wizard X
s & @ aures ?
Configuration mode : X Cose
Progral  Loadmulti-prj  Buld multipri ~ Dev.in Help
Table 1: Sub-projects [projects included in current multi-project) o
| | Order  Sub-project file name Device in project file Add pri
IR FS O E:\emp_4\MT29F 1G08ABAEAWP _partL.eprj Micron MT25F 1G0SABAEAWP [T50P48]
| |F#2  E:\emp_4\MT25F 1G0SABAEAVP partZ.eprj Micron MT25F 1G0SABAEAWP [TSOP48] Q
| |[F1#3  E:\emp_4\MT29F 1GOSABAEAWR _part3.eprj Micron MT29F 1G0SABAEAWP [TS0P48] Remave pij
| |14 E:\temp_4\MT29F 1G0SABAEAVP_part4.el WP [TSOP48]
Build Multi-Project in progress [Project #1] _... | A Move up [ Ol
0
: 0
¥ Move down fi]
Multi-Project name: None e
M aster device: None Sub-project count: 4
Multi-project checksum: n/a Job Report abled
© Multi-Project description: of 0
| |Undefined el
< | t_dnwn 36t
A ddres
ey oy
Org. Size Start End Type:  BeeProg2 - Glauz forced Dema
Device | x8 300 8 7FF Part:
Buffer | x8 800 [} FF ek G
File X8 - - - Device
Main Checksum| 3F55D17Fh | CRC-32- 1= unselected
Senialization: None
Spi: None
Filename:

Figure 6: Pg4uw windows during building-up the Multi-Project file.

A R I 7 | e

Load multi-prj Build multi-prj Dev. info Blank Verify Program Erase

Table 1: Sub-projects [projects included in current multi-project) @

Device in project file Configuration
Micron MT 29F 1G0BABAEAWP [TSOP48]
Micron MT29F 1G0BABAEAWP [TSOP4E]
Micron MT29F 1GOBABAEAWF [TSOP48]
Micron MT 29F 1GOBABAEAWP [TSOP4E]

Order  Sub-project file name

F Y F:\temp \MT29F 1GOSABAEAWP _part1.eprj
#2 Etemp_4\MT29F 1GOSABAEAWP _part2.eprj
#3  Etemp_4\MT29F 1GOSABAEAWR part3.eprj
#4 Etemp_4\MT29F IGOSABAEAWP _part4.eprj

Multi-Project name: E-\temp_4\MT29F1G0BABAEAWP eprj-m

Master device: Hone Sub-project count: 4
Job Repaort

Multi-project checksum: E4485E1B

Multi-Project description:
Undefined

Figure 7: Multi-Project Wizard window with Multi-Project file loaded.
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1.3.2. LOADING EXISTING MULTI-PROJECT FILE

Simply click the Load Multi-Project file button. A Load Multi-Project file window appears, as shown on Figure 8.

51!, Load Multi-Project

FRecent folders: | E-\temp_4 v | [ j
Loaok i_n:| temp_4 V| (€] ? ® [~
Mame Date modified Ty
| | MT25F1GOBABAEAWP. eprj-m 4,5, 2021 10:00 EF
£ >
3] 5 1GOBABAEAWP v| |__Open |
Files of type: | Elnec Mutti-Project files {* eprm) w Cancel
2 Help

Project description

Device: Multi-Project

Date: 2021 May. 04 05:55:-40

Created by 5W wversion: PE4UW 3 _.&7/704_2021

Undefined

Figure 8: Load Multi-Project file window.

Select the required Multi-Project file and click Open button to load the file. During Multi-Project file loading, all
included Project files are pre-loaded and internal Pg4uw environment is set up for running multi-chip device
operation. During the loading, various messages can appear in Pg4uw Log window (see Figure 9). After loading
completion, the Multi-Project Wizard window appears again (see Figure 7) and the programmer is ready to run the
multi-chip device operation.

Alternatively, existing Multi-Project file can be loaded from Pg4uw software main menu using command
File / Load project. In Load project window, select Multi-Project files (*.eprj-m) option in Files of type drop-down
menu to view Multi-Project files instead of (single) Project files.

Then, select the desired Multi-Project file and click the Open button to load the file. A loading process is similar
to that one using Multi-Project Wizard. After loading the Multi-Project file is finished, the Multi-Project Wizard window

is shown (see Figure 7) and the programmer is ready to run the multi-chip device operation.
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Q;

File Buffer Device Programmer Options Help

> DD

Load Save | Load prj Save prj

Vv 8 Sy Y %2

Seléch’def. S:élect Blank Read Verify  Program Erase
W By Ele Bl By @ QEk Q
Programmer activity log

=== Recent serialization settings =— ~
Serialization Mode: None
=== end of serialization settings

View /Edit

=== Recent statistics settings == Loading data from disk to buffer
- Apply statistics increment o Buffer "Memory content”
[x] Device Program T
[x] Device Verify
[x] Device Blank check Device pointer: 9000020800
H Device Erase Buffer pointer: @@@6BFC74D [ S Statistics
e e File pointer: @@@6BFCT4D [ _Goon ] ez |
[ 1 Enabled I ERROR Operational failure: 0
=== end of statistics settings == . Other failure: 0
Project loaded successfully. % Total 0
Elapsed time: 4422 ms -
Micron MT29F1GOSABAEAWP [TSOP48]
»>= 2021.May.04, 10:15:00
Loading project: "E:'\temp_4\MT29F IGUSABRERNF . €pT =10 Count down
- Multi-Project mode: Active Status: Disabled
- Loading Sub-project #4: MT29FLGOBABAEAWP partd.eprj ...
== 2021.May.04, 10:15:00
Selected device (Device selection by project load): Micron MT2OF1GOSABAEAWP [TSOP43].
v
< > Statistics & Count down set
Addi [hex] - M 'y tent Programmer
Org. Size Start End Type:  BeeProg2 Status: forced Demo
Device | x8) 8400000 @  83FFFFF Part
Bufer | x8 8408000 2 83FFFFF YES! Manual
File: x8 - - - Device

Type:  Micron MT29F1G0BABAEAWF [TSOP48]
Adapter: DILAB/TSOPA8 ZIF 18.4mm NAND-3

Mote:  See also Device info < Cirl+F1:]

To customize device use menu Access Method <AIS:

Main Checksum | CC12B1F2h CRC-32-5
Serigization: None
Split: Hone

Filename: e:itemp_4%MT29F1G0BABAEAWP . epri-m Date: 4. 5. 2021 10:00:12
Load new Multi-Project file

Figure 9: Pg4uw window during loading the Multi-Project file.

After loading the Multi-Project file, you can edit the Multi-Project settings, if necessary (after clicking the
Configuration button). You can change the Project files order (determines the Project files execution order), add new
Project files or remove existing Project files. After any change is made, the Multi-Project file must be built again to

save performed changes. See previous pages for more information about building the Multi-Project file.

1.3.3. RUNNING THE MULTI-CHIP DEVICE OPERATION

Multi-Project feature is intended (but not restricted) to allow programming the multi-chip devices in single button
click. Different techniques of using the Multi-Project feature for running various device programming tasks are
explained in next chapters. However, the difference is concerned just to Multi-Project file preparation stage. After
successful building the Multi-Project file, the procedure is always the same. The only difference on using the Multi-
Project file for running the device operations is determined by programmer / control software used for performing the

programming tasks.
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1.3.3.1. SINGLE PROGRAMMING USING PG4uw

1.

Load existing Multi-Project file using File | Load project menu command in Pg4uw main window or Load
Multi-Project file button in the Multi-Project Wizard window. After the Multi-Project file is successfully loaded,
the Multi-Project Wizard window is opened automatically.

In the Multi-Project Wizard window, run desired multi-chip device operation using one of available device
operation buttons (Blank, Verify, Program, Erase). Mostly the programming operation is used.

Selected device operation is executed as sequence of Project file loading and consequent Sub-device
operation for each Sub-device specified in the Multi-Project file (see Figure 10 and Figure 11).

This is the main purpose of Multi-Project feature — to automate the sequence of device operations for each
chip in the multi-chip device.

After programming (verifying, ...) of all Sub-devices is finished (or error occurs), standard Repeat? window is
displayed (see Figure 12). Programmed device can be removed from programmer socket and new device
can be inserted. Pressing Yes button in Repeat? window or YES! button on programmer will start multi-chip
device operation sequence again.

Note: If Automatic YES! feature is active, Repeat? window is not displayed after the completion of multi-chip
device operation. Automatic YES! window is displayed instead. The window shows the status of programmer
socket and notices to remove programmed device from programmer socket and insert the new one. After the
new device is inserted, multi-chip device operation sequence will start automatically again. For more
information on Automatic YES! feature consult your programmer manual or Programmer /| Automatic YES!

paragraph in Pg4uw help.

L) AEE)
Multi-project mode: active Current sub-project indesx: 1 of 4 ELNEC
Multi-project name: k9f8g_multi.eprj-m Current sub-project name: k9fBg_partl.eprj
Log window

Invalid block [#001611{0064Bh) : [E0019ZC0000h]
Invalid block [#002730(004Aah) : [F00ZAAS0000h]
Invalid block [#002839(00BE17h) : [0O0ZCS5CO000h)
Invalid block [#003539(00E0Sh) : [0035140000h] gj
Inwalid block [#003605(00E1Sh) : BOO3E5400000] Info
Inwalid block [#004040(00FCSh) : RE003F200000h] Verifying device with buffer ..
8§ invalid block({s)} found.
Erasing dewvice ...
Programming device ... Progiess Programmer
Building IE info table... X .
Invalid block [#000156(0008Ck) : RO002700000k] Device pointer. 0B00F 60880 L
Invalid block [#001503(005DFh) : [00177C0000h] Buffer pointer: BBBAF13 008 m i
Invalid block [#001611(0064Bh) : RO0L92ZC0000R] File pointer: 6000000000 Statistics
Invalid block [#002730(00AAAh) : BOOZAAR0000R] | coioooioiioiiis ] Suecess 0
Inwalid block [#002839(00E17h) : BOOZCSCO000R] - Failure: 2
Inwalid block [#003582(00E0Sh) : BO03S1400000] B0% Cancel Tatal: 2
Inwalid block [#003605(00E1Sh) : BO0O3E5400000] -
Invalid block [#004040(00FCSh) : BO03FZ00000R] Samsung KIF8GOBUOM [TSOP48] -
$ invalid block(s) found. Count down: Dizabled
Verifying dewvice with buffer ...
Fieload Count down
| Addreszes [hex] Programmer
Org. Size Start End Type: BeeProg+ Status:  Ready
Device| x8) 42000000 8 MFFFFFF Poit: — USB
Buffer  %8] 42000000 8| 41FFFFFF D Mol
File x8 - - - Device
= : Type: Samsung KIFBGOBUOM [TS50P48]
ShitHone Ehect L Adepter. DILAB/TSOP48 ZIF 18.4mm
Serialization: None Mote: See also Device info <Ctrl+F12!
To customize device use menu Access Method ¢alt+5>
Filename: d:\mcp-pokusy\k9i8g_multi.eprj-m Date: 9. 4. 2008 13:50:36
Start "Device Program sequence’ for current multi-project [F9)

Figure 10: Processing the Multi-Project file — Project #1 of 4.
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sﬁ PG4UW v2.50/06.2008 - universal control program for Elnec programmers.

File Buffer Device Programmer Options Help
,‘f el
Multi-project mode: active Current sub-project index: 3 of 4 (ELNEC]
Multi-project name: k9f8g_multi.eprj-m Current sub-project name: k9fBg_part3.epr]
Log window
Losls: Description: k9£8g - partition 3 =
- Project loaded successfully.
Elapsed time: 641 ms
Info
o »» 20.06.2008, 09:37:11 Programming device ...
- Prograwming device: Samsung K9FSGOSUOM [T30P45].
- Dewvice insertion test ...
Checking device ID ... Progress Programmer
Building IE info table...
- Inwalid block [#000156(0009Ch) : E000Z700000h] Device pointer: BB1FBCDBBA m
Invalid block [#001503(005DFh) : @B00L77CO000k] Buffer pointer: AAAAS1SEEA [ Goon ] St
Invalid block [#001611(0064Bh) : E0O0192C0000k] File pointer 8060800808 pr—— LRI
- Invalid block [#002730(00A&kh) : BOOZAAS0000R] BRE | ERRoR Sucoess: 00
- Invalid block [#002839(00E17h) : BO02CSCO000R] LLLL ] Failure: 2
- Inwalid block [#003589(00E0Sh) : BO035140000k] 15% o] Total: 2
- Inwalid block [#003605(00E15h) : RO038540000h]
Inwalid block [#004040(00FCSh) : EO03FZ00000h] Samsung KIF8GOBUOM [T50P48] =
. § invalid block{s) found. Eelhido D abled
Los=7: Programming device ... [ Remains; O of 0
| Reload Count dawn
Addreszes [hex) Programmer
Ora. Size Start End Type: BeeProg+ Status: Ready ]
Device | x8| 420000080 8| 41FFFFFF Pat: — USB
Buffer | x8] 42000000 8| 4FFFFFF DS Hantal
File xB 2 - - Device
= : Type: Samsung KIFBGOBUDM [TSOP48]
SD|I.L .No.ne CheckSurn: | Calculate Adapter DILA8/TSOP48 ZIF 18.4mm
Serialization: None Maote:  See alzo Device info <Crl+F15!
To customize device use menu Access Method <Al+5:
Filename: d:\mcp-pokusy\k9f8g_multi.eprj-m Date: 9. 4. 2008 13:50:36
Start "Device Program sequence" for current multi-project [F3)

Figure 11: Processing the Multi-Project file — Project #3 of 4.

s% PG4UW v2.50/06.2008 - universal control program for Elnec programmers.

File Buffer Device Programmer Options Help

Multi-project mode: active
Multi-project name: k9f8g_multi.eprj-m

Current sub-project index: 4 of 4
Current sub-project name: k9fSg_partd.eprj

Log window

Invalid block [#002839(00BE17h) : E00ZCS5CO000h] |
- Inwvalid block [#003539(00E0Sh) : E0035140000h]
Invalid block [#003605(00E15h) : @0035540000h]
Invalid block [#004040(00FC8h) : E003FZ00000h]
8 invalid block{s) found. i
Building IE info table... Frogramrring device - 0K,
Invalid block [#000156(0009Ch) : 00027 :
Invalid block [#001503(005DFh) : 00177
Invalid block [#001611({0064Bh) : 00192 Fragress Programmer
Invalid block [#002Z730(00A&Ah) : EO00ZAL m
Invalid block [#002833(00B17h) : BO0ZCH Device pointer. G93E8400080 .
Invalid block [#003589(00E0Sh) : (00381 Buifer pointer: 8080041 088 | & coon | Statistics
Invalid block [#003605(00ELSh) : B00385 File poirter: 8688800888 Success 1
Invalid block [#004040(00FC8h) : EO003FZ - Failure: 2
& invalid block{s) found. 1 Tatal: 3
Verifying dewice with buffer ... 100% Cancel -
Programming dewvice - 0.K. =
Elapsed time: 0:00:01.1 Samsung K9F8GOSUOM [TSOP48] Count down: Disabled
3tatistics info: Success:l Failure:Z | Seralization: Mone | Remains: 0 of O
B
Repeat? —
Addresses [hex)
Org. Size Start End Py Press "vES!" button or """ key to repeat last activiy 4 T
Device | 8| 42000008 A Y1FFFFFF \") o press <Eszce key to exit
Buffer | 8| 42000000 B Y1FFFFFF
Fie | %8 = - - (
) e e
Splt None CheckSun: [ Caloulate [ x6 | Adapter. DIL48/TSOPA48 ZIF 18 4mm
Seiidlization: None Maote:  See also Device info <Cirl+F13!

To customize device use menu Access Method <Al+S>

Filename: d:\mcp-pokusyik9f8g_multi_epri-m Date: 9. 4. 2008 13:50:36
Start "Device Program sequence” for current multi-project [F9)

Figure 12: Processing the Multi-Project file — successfull completion with Repeat? window.
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1.3.3.2. MULTI-PROGRAMMING USING PG4uwMC

Load existing Multi-Project file using Load project menu.

2. Run desired multi-chip device operation using one of available device operation buttons (Blank, Verify,
Program, Erase). Mostly the programming operation is used.

Selected device operation is executed as sequence of Project file loading and consequent Sub-device
operation for each Sub-device specified in the Multi-Project file (see Figure 13).

This is the main purpose of Multi-Project feature — to automate the sequence of device operations for each
chip in multi-chip device.

3. After programming (verifying, ...) of all Sub-devices is finished (or error occurs), information with result of
device operation is displayed in Pg4uwMC. Programmed device can be removed from programmer socket
and new device can be inserted. Pressing the operation button for the Site or YES! Button on the Site will
start multi-chip device operation sequence again.

Note: If Automatic YES! feature is active, the multi-chip device operation sequence is automatically started
again after removing the programmed device from programmer socket and inserting the new one. For more
information on Automatic YES! feature consult your programmer manual or Programmer /| Automatic YES!

paragraph in Pg4uwMC help.

PpduwMC v2.50/06. 2008 - Multiprogramming Control Panel

Eile Device Programmer Options Help

5,0, | g 1 v : : :
& “? N % o %?' g 7 BeeHived+ multiprogramming system
Settings F Help
Statistics Checksum
Site #1 Site #2 Site #3 Site #4
: Success: 0 C5FDF300h | =8 |
.- e .
EELIES 0 Next serial value
wra B Toll 0 None
| _coop | | _coop |

Count down
Status: Disabled

Automatic Automatic Automatic
] YESI ) YES!I YES! Remains:
29% 302] ( 302] Reload Count down
Status window Automatic YES! mode is on Log window
Site | Status || Serialization | | L0269 Selftest successful A
LOZ70: ===== SITE #2 =====

Frogramming device ... 29 LO271: == 02072008, 11:47:07
L0272 Programmer is connected.
- - L0273 ===== SITE#3 =====
Programming device ... 30 L0274: == 0207.2008, 11:17:07
ngrﬂmming device . 30 L0275 Programmer is connected.
— LO276; ===== S|TE #4 =====
LO277: == 02.07.2008, 11:17.07
v i LO27& Programmet is connected.
LOZ27S:; ===== SITE#1 =====

, LO280: == 02.07.2008, 11:1717
l X Disconnect programmers L0281: Loading project, D Wiulti-Project files%9aSa_mutti spri-m
L0282 - Multi-project mode: Active
L0253 - Loading Sub-project #1: kSgSg_part1 eprj ...
LO284: == 02.07.2008, 11:17:18
L0255 Selected device: Samsung KIGSG08U0M [TSOP45].
LO286: Project losded successiully.

|
|
| Programming device ... 31
iL

Device: No master device  Multi-project: D:\Multi-Project files\k9g8g_multi_eprj-m

Figure 13: Processing the Multi-Project file in Pg4uwMC.
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1.4. LIMITATIONS OF MULTI-PROJECT FEATURE

* serialization is not supported in multi-programming mode (only single programming supports serialization),
» count-down function is not supported,

* maximum 16 Project files in single Multi-Project file are supported.

We are working on improving of the Multi-Project feature, so missing features may be supported in the future.

Please, check for the newest version of control software.
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2. USING THE MULTI-PROJECT FEATURE FOR VARIOUS TYPES

OF PRACTICAL TASKS

Multi-Project feature is very versatile tool. Its primary designation is to simplify the processing of multi-chip

devices. However, it can be used for various other kinds of complex programming tasks. The following chapters will

provide more details on this topic.

2.1. USING MULTI-PROJECT FEATURE FOR PROGRAMMING MULTI-CHIP DEVICES

Imagine you have a multi-chip device that contains several memories. For example — NAND flash, NOR flash

and PSRAM memories in single package. Generally, RAM memories are out of the scope, since they cannot be

programmed permanently. So there are two independent chips remaining that need to be programmed — NAND flash

and NOR flash. Having Multi-Project feature available, you can program both memories on single button click. Read

further on how to proceed.

Note: We will use TV0057A002CAGD [FBGA107] from Toshiba in following example.

Step 1 - Defining the Project file for NAND part

1.

Firstly, display the Select device window and list for the relevant Sub-device, i.e. for TV0O057A002CAGD
[FBGAL107] (NAND) in this example (see Figure 14).

Select the device and configure all settings (Device operation option - <Alt+O> as well as Access Method -
<Alt+S>). For more information about programming NAND flash memories using Elnec device programmers
consult our application note freely available from our web-site
https://www.elnec.com/sw/an_programming_nand_flash_using_elnec_programmers.pdf

Load the data file(s) into buffer.

Save the Project file for NAND flash part.

Test your Project file.

Step 2 - Defining the project for NOR part

1.

Then, display Select device window again and list for other Sub-device, i.e. TVO057A002CAGD [FBGA107]
(NOR) in this example (see Figure 15).

Select the device and configure all settings (Device operation options - <Alt+O> as well as Device settings -
<Alt+S>).
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3. Load the data file(s) into buffer.

4. Save the Project file for NOR flash part.

5. Test your Project file.

This way configure the Project files for all Sub-devices included in desired multi-chip device. After doing so you

can finally build the Multi-Project file.

Select device

Al | Orly selected type | On

Iy selected manufacturer |

]

b anufacturer
Tozhiba
Tozhiba
Toshiba

Tozhiba
Tozhiba
Tozhiba

Mame Elnec Adapter
TWO057a002CAGD0 [FEGATOT)
TWO0E7A003CAGD [FEGATDY) See Device info <Cirl+F1
TWO057A002CAGD [FBGATOF] MAMD]See Device info < Chrl+F1:
TWO057A003CAGD [FEGATDY] (MAMD]See Device info <Chri+F1:
TWO0S7A002CAGD [FEGATDY] [MOR) See Device info <Chrl+F1:
TYO057A003CAGD [FEGATDY] [MOR) See Device info <Chri+F1:

See Device info <Chl+F1:

Search: |tvEIEIE? | E found
N [ ak. ] ’ Cancel ]

TOSHIBA

Figure 14: Selecting NAND part of multi-chip device.

Select device

3

Tozhiba

Tozhiba

al | Only selected type | Only selected manufachurer |
b anufacturer M amne Elhec Adapter
Tozhiba TVOOEFAN02CAGD [FEGATOY] See Device info <Ctrl+F1:
Tozhiba TWO0ETADD3CAGD [FEGAT0T] See Device info <Chrl+F 13
Tozhiba TWODETADDZCAGD [FEGAT0Y] [MAMD)See Device info <Chri+F13
T ozhiba TWO0SYADDSCAGD [FEGAT0V] [MAMD)See Device info <Chri+F1:

TVO0S7A002CAGD [FEGATDY] [MOR] See Device info <Chri+F1:
TVO0574003CAGD [FEGAIDY] [MOR) See Device info <Chri+F1:

Search: | k0057

| G foLnd

] [ Cancel

0K

TOSHIBA

Figure 15: Selecting NOR part of multi-chip device.
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Step 3 - Building the Multi-Project file

1. Having Project files available for all Sub-devices, you can finally build the Multi-Project file. Display Select
device window again and select the Master-Device, i.e. TV0O057A002CAGD [FBGA107] in this example (see
Figure 16). Empty Multi-Project Wizard window displays, see Figure 2.

2. Add Project files saved in previous steps and build the Multi-Project file. The procedure was described in
chapter Building new Multi-Project file.

3. Test your Multi-Project file.

X

Select device

I Al | Only zelected type | Only zelected manufacturer |
b anufacturer Mame Elnec Adapter
| Toshiba TYO057A002CAGD0 [FEGATDT) See Device info <Ctrl+F1:
Tozhiba TWO0E7A003CAGD [FEGATOY) See Device info <Ctrl+F1:
Tozhiba TWYO0S7A002CAGD [FEBGATDY] MAMD]See Device info <Chrl+F1:
Tozhiba TWO057A003CAGD [FEGATDY] (HaMD]See Device info <Chri+F1:
Tozhiba TWYOOS7AD02CAGD [FEGATDY] (MOR) See Device info <Chri+F1:
Toshiba TVOO0S7A003CAGD [FEGATDY] (MOR) See Device info <Chrl+F1:
Search: |tv0057 | B found
0k__J [ Concel TOSHIBA

Figure 16: Selecting Master-device.

Known limitations:

All general limitations are effective in this mode.

2.2. USING MULTI-PROJECT FEATURE FOR PROGRAMMING MULTIPLY PARTITIONS INTO
SINGLE NAND FLASH

Imagine your project need to arrange various data into single NAND flash memory. For example — boot record
image, operating system image and file system image. Each image need to be placed at exactly specified
address / block of NAND flash memory. It is not such easy to guarantee the exact block mapping in NAND flash
device, due to a possibility of invalid block(s) occurrence. Having Multi-Project feature available, your images can

start at exact block on single button click. Read further on how to proceed.
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Notes:

This Multi-Project feature operation mode is primarily designated (but not limited to) for programming of multiply
partitions into single NAND flash device.

If you need to program multiply partitions into NAND flash chip that stands for a Sub-device in multi-chip device,
you can use this technique to save the Project files for NAND flash part. Then you can use common multi-chip
approach described in previous chapter — just use multiply Project files for NAND part saved here instead of single
Project file defined in previous chapter.

There are plenty of NAND flash devices in our support today. We will use K9F1208UOC [TSOP48] from
Samsung in this example. The device has 512 Mbit / 64 Mbyte capacity and consists of 4096 blocks.

Step 1 - Defining the Project files for individual data images

1. Firstly, display the Select device window and list for desired NAND flash device, i.e. for K9F1208U0C
[TSOP48] in this example. Select the device.

2. Display Access Method window, key short-cut <Alt+S>. Set appropriate Invalid Block Management method,
Spare Area Usage method, User Area — Start Block (equivalent to partition start), User Area — Number of
Blocks (equivalent to used partition size), User Area — Last Block (equivalent to partition end) and other
options as necessary for the first data image. For more information about programming NAND flash
memories using Elnec device programmers consult our application note available at
https://www.elnec.com/sw/an_programming_nand_flash_using_elnec_programmers.pdf.

Display Device operation options window, key short-cut <Alt+O>. Select the proper settings.
Load the data file(s) into buffer.

Save the Project file for the first data image / partition.

This way prepare the Project files for all your data images. Once all Project files are saved you can build the
Multi-Project file.

Step 2 - Building the Multi-Project file

1. Having Project files available for all data images, you can finally build the Multi-Project file. Open the Multi-
Project Wizard window (see Figure 2) using Options | Multi-Project Wizard Pg4uw menu command or key
short-cut <Ctrl-M>, add individual Project files and build the Multi-Project file, as described in chapter
Building new Multi-Project file.

2. Test your Multi-Project file.

If you need to program multiply partitions into NAND flash chip that stands for a Sub-device in multi-chip device,
use individual Project files saved in Step 1 together with Project file for NOR part for building the final Multi-Project

file. The Multi-Project file built here in Step 2 can be used for processing only the NAND part of multi-chip device.

Known limitations:

All general limitations are effective in this mode.
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Special notes:

» If Spare Area Usage setting is set to User Data for certain partition, a plenty of invalid blocks may be found by
programmer when processing all subsequent partitions. The only effect will be a long listing in control
software log window. This will not affect the quality of the programming process for subsequent partitions,
since invalid blocks before User Area — Start Blocks are ignored, anyway. None workaround is necessary.

* Each time the Erase before programming option is enabled, a whole NAND flash device will be erased.
This way data programmed in preceding partitions will be destroyed.

Workaround: Use this option carefully. Make sure that you have enabled Erase before programming only

for the first Project file in a sequence (if any).

2.3. USING MULTI-PROJECT FEATURE FOR PROGRAMMING MULTIPLY DAISY-CHAINED

JTAG DEVICES

Imagine you have a data acquisition board that incorporates several (e.g. 8) low-cost microcontrollers, that act as
intelligent A/D converters. If these microcontrollers are provided with JTAG interface, you can connect them into
single chain. Probably, you have already did so because of debug purposes. Having Multi-Project feature available,

you can program all your chained microcontrollers on single button click. Read further on how to proceed.

Notes:

Please, test the feature with your board before you decide to start mass-production. This mode was not tested in
a responsible manner due to a lack of suitable board. The maximum supported chain length is 256 bits. If you
observe any problems using Multi-Project feature for programming multiply daisy-chained JTAG devices, please,
contact your distributor. Sending your board to our lab may be necessary.

Although all microcontrollers used in following example are the same and use the same data file, this is not a
limitation. From Multi-Project feature point of view, it is possible to combine any JTAG devices and an individual data
image can be used for each device.

Actually, there are several ARM based microcontroller families in our support, that can be used as target device
if connected in JTAG daisy chain. They are differentiable by part name extension of (ISP-JTAG CHAIN). We will use
STM32F103RB (ISP-JTAG CHAIN) in this example.

Step 1 - Defining the Project files for individual devices

1. Firstly, display the Select device window and list for desired JTAG device supported in ISP-JTAG CHAIN
mode, i.e. for STM32F103RB (ISP-JTAG CHAIN) in this example.

Display Device access configuration window, key short-cut <Alt+S>. Set desired device configuration options.

3. Display Device operation options window, key shortcut <Alt+O> (see Figure 17). The window consists of

several sections of the settings, that you probably are familiarized with from your previous experience with

in-circuit programming using Elnec device programmers. The sections Insertion test, Command execution,

Target system power supply parameters and Target system parameters are out of the scope of this

application note. If you need more information about those, consult your programmer manual or Pg4uw Help.
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ﬂ}, Device operation options

Ingertion test and/or 1D check
Device 1D check ermor terminates the operation: | Enable

Command executian
Erasze before programming: | Dizable -

Blank check before programming: | Dizable -
Werify after reading: |Enable

Yerify after programming: | Enable
Eraze options
Eraze method: | Full-chip erase [with auto protections disabling)  ~ |

Target syztem power supply parameters
[] Enable target system power supply

Valtage [2000. 5000 i
bax. current [0..300]; i
Yaoltage rize time; Lz
T arget zupply settle time: Uz
Yoltage fall time: Vg
Poveer dowven time: L

T arget zuztem parameters
[] Dizable programmed chip supply voltage test

Programmed chip supply vaoltage [mi]; | 3300 |
[ keep ISP signalz at defined level after operation

[nactive level af all ISP zsignals: | Pull-down
JTAG Chain Parameters
b aw. ISP interface zpeed [(kHz): ;

Mumber of devices before target: EI TAPz;

Murnber af devices after target: EI TAPsz;
Surmn of IR registers lengths of the devices befare target: EI bits
Sum of IR registers lengths of the devices after target: EI bits

J ok, @ Cancel 9 Help

Figure 17: Device operation options for device supported in ISP-JTAG CHAIN mode.

4. The section JTAG Chain Parameters is critical for this mode of operation. There are several settings
available:
Max. ISP interface speed (kHz) — determines maximum clock frequency on JTCK pin allowed for use. It
must comply with the slowest device in the chain. Consult the datasheets of connected devices for maximum
allowed JTAG speed.
Number of devices before target — see Figure 18 for definition of the target device (STM32 in this example)
and devices before the target device (devices between the programmer and the target device JTDI pin) and
after the target device (devices between the target device JTDO pin and the programmer). Specify the

number of devices before the target device in this field.
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ISP connector

target system

—_— |3
TRST F P
TDI . —_-— I
T™S | :)—I R1 PAI3
Tk L C— R2PAL4
RTCK 1l R3 PB4
TDO i13 |
SRST 2 [ }— R4 RESET
16 R5 PA15
DBGRQ [ }— R6PB3
| 1 target system VDD check only - e- |target system
VDD test F * H VDD
17.18 H Cl —— [ H I—
VSS I__l’_ VDD 22n | VDD VDD VsS
(VCO) VSS (VCO)
VS8 TDI TDO JTDI JTDO TDI TDO [~
™S |— JTMS ™S |—
TCK JTCK TCK
i et i
JTAG TAP 11 INTRS JTAG TAP
VSS STM32 VSS
(GND) VSS (GND)
L L L
VSS VSS VSS

TDI —— device(s)before __,  target device ————— device(s)after . TpO
target device target device

Figure 18: Example of JTAG chain connection.

Number of devices after target — similarly to previous field, specify the number of devices after the target
device here.
Sum of IR registers lengths of the devices before target — each JTAG device has at least three registers
— instruction register (IR), data register (DR) and bypass register (BYPASS). Typically, if device is not the
target one, bypass instruction is written into IR. In consequence, the BYPASS register is connected to JTAG
chain instead of DR one. The length of BYPASS register is known and compulsory — 1 bit. Also the bypass
instruction is exactly defined — all ones (1). This way all devices in chain other than the target one are simply
switchable to bypass mode, so the programmer affects only the target device. Consult the datasheets of
connected devices for IR lengths. Calculate the sum of the IR lengths for devices that are connected before
the target one and specify it in this field.
Sum of IR registers lengths of the devices after target — similarly to previous field, specify the sum of the
IR lengths for devices that are connected after the target one here.
Note:
Some devices consist of several independent units that are chained internally — e.g. CPU core, flash memory,
trace unit, etc. Although they are in single package, consider them being independent devices before / after
the target device, having their own instruction registers, and reflect them in the chain settings. On the
contrary, the target device should be considered as single device, internal units should not be included into
the sums calculations.

5. Having all settings properly set, load the data image(s) into buffer and save the Project file for this device.

This way configure and save the Project files for all desired devices in the chain.
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Step 2 - Building the Multi-Project file

1. Having Project files available for all desired devices connected in the chain you can finally build the Multi-
Project file. Open the Multi-Project Wizard window (see Figure 2) using Options | Multi-Project Wizard
Pg4uw menu command or key short-cut <Ctrl+M>, add individual Project files and build the Multi-Project file,

as described in chapter Building new Multi-Project file.

2. Test your Multi-Project file.

Known limitations:

All general limitations are effective in this mode.
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VERSIONS HISTORY

Version 1.00 — July 2008

* initial release
Version 1.01 — June 2010

» User Area - Last Block option added

* minor Building new Multi-Project file chapter modification / clarification
Version 1.2 — June 2021

» figures updated

* duplicate and / or illustrative only figures figures removed

* some text clarifications

* document formatting changed

e disclaimer added
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