Welcome to
Trendsetter Maintenance
. MCE Upgrade

Course Introduction
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Overall Performance Goals

= Describe the MCE-based electronics of the
Trendsetters

- Use Firmware 1 as the diagnostics tool for
servicing the systems
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Learning Outcomes

= State how the MCE-based electronics works
In the upgraded Trendsetters, including the

MCE, PDB, GENINE, and the door safety
loop

- Use Firmware 1 to operate and service the
MCE-based Trendsetters
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Course Pre-requisites

= Trendsetter Maintenance Part |
= Trendsetter Maintenance Part Il
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Learning Resources

= |[nstructors

Doug Jeffery Stewart Taylor
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Learning Resources

= Student Guide
= Slides (pdf)
= Simulators

= TechPlanet: Trendsetter 400/800 Power
Box

‘*‘f#] TechPlanet
o T e, P R P T R
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Instructional Approach

= [nteractive
- You LEARN: we facilitate
- Team work

« Participative

- Discussion

- Hands-on
- Problem-solving
- Q&A

= “Parking Lot”
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Creo WebEx Meeting Center .

=« WebEX
- Connection speed: >56K

- Screen size: adjust the display resolution
setting for Windows Iif necessary

- Raising hand
- Sending messages
- Sharing document/application

= Telephone/Noises
- *6 to activate mute/un-mute function
- Turn off sound on your computer
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Trendsetter Maintenance
. MCE Upgrade

Module 1: Electronics
System
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Module 1: Electronics

= Learning Objectives

- Describe the architecture and configuration of the
TSM base machine, Autoloader, NEWS 200, and
Spectrum

- ldentify key components and the wiring connection

- Describe the Master Control Electronics (MCE)
board

Describe the Power Distribution board (PDB)

Describe two Input/output Node Electronics boards
— GENINE (generic) and LIONEL (little)

Describe the Controller Area Network (CAN) bus
Describe MCE connectivity iIssues creo



Lesson 1.1
. MCE Architecture

Module 1: Electronics
System
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Module 1: Electronics

= Discuss

- Based on your experiences, what
iImprovement would you like to see for the
Trendsetter’s electronics system?
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Lesson 1.1: TSM Architecture

Block Diagram

BLDC Drum Motor

Carriage Stepper Motor

Tach
Encoder ‘_O Orum > /\; @
A
Thermal Head Brushless Carriage
I RS-122 DC Amp. Driver Options
| ns-n_zz HOTLink T T 7
Diagnostics R$-232 R UDRC-LC
< Workstation q < | RS-232 > L |O N E L
RS-232 MCE
— GAN Bus 24Vde, A8Vd
s C, H | |
Print Console < : i Spectrum [*<—*Autoloader
Workstation <, Manifold/Relays . | GENINE GENINE | !
cANBus | /Sensors et al.
24Vde, 48Vic
PS1 24Vde PS2 A8Vde Drum Vacuum System
Pneumatics | |Stepper Motors Pump Fans
240 Vac %
From Line PDB %
PS3 A8Vde PS4 48Vde Head Cooling lll;m‘éll!lll
Write Laser Laser Logic Pump
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Power Box: TSM Base Machine

iy

Carriage

Driver | £F

CAN bus— &

Power —
Supplies

bl N

Drum
— Amp

Drum
_— Brake
Board

Note: No GENINE board




Power Box: Autoloader/NEWS

GENINE -

Carriage |k
Driver — §*

CAN bus—=

Power — T g
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Supplies a5 e e
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Drum
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Power Box: NEWS 200 (Hydra)

Dual Head
Interface

MCE
(slave)

Carriage
Driver

Power
Supplies




Power Box: TSM Spectrum

GENINE
Board

Carriage |
Driver

Power
Supplies
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Power Box: TSM — UDRC option

& Pressure

11
111

| LIONEL
Board

Universal Debris
Removal Cabinet (J40 SPR_COMM)

of a TSM device

RS232 to MCE

Note: A LIONEL board is used on a UDRC-LC cabinet which is used for Chemistry Free
option on all Trendsetters (Base, AL and SP) and enables the use of certain processless
plates, thus far only Presstek Anthem plates.
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Power Box: AC Power Entry BoxX

SIO
Keyswitch
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Exercise 1.1

- Name the components of the MCE power
box

= Check the items for the following models:
- Base
- Autoloader
- News
- Hydra
- Spectrum
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Lesson 1.2
. MCE Board

Module 1: Electronics
System
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Lesson 1.2: MCE—Master Control

o — A ————————————— e ————— — — -

JTAG . .
Analog Digital Core
Circuitry VRES (including
g microcontroller,
FPGA, SDRAM, and
Power Data path)
BMM
Regulation | 18 |
3.3V, 5V, +12V,
-12V
Misc. 1/O Circuitry

____________________________________________________________________________
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Lesson 1.2: MCE—Plate Handling
Engine Electronics o

Drum Amp
Communication
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connector connector
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Lesson 1.2: MCE—Plate Handling
Engine Electronics ¢

m e e 8 e s 0 a0 s

e 8 @& & & & & & &
e @
Plate Registration (@ =
_ input s @
Plate fly-off input —‘_._|_ — 3
Load table input R N R
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Plate flyoff power
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Lesson 1.2: MCE—Image Data-

path & Head Interface

SCSI Connector

FPGA,

SDRAM and
TPG SRAM

L]
L]
L]
L |
L]
L ]
L
L]
[ ]
L
L
L]
[ ]
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Lesson 1.2: MCE—Trendsetter
Engine Electronics

Analog
Pressure
sSensors g
& 8
3 relay drivers | _
& & & & & & & » & 0
s 8
Analog User Interface |, ,
Temperature ) :
® & & % ®» & & & & & & @
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o112 Solenoid drivers |, o
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!

Generic
Digital Inputs
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MCE—Trendsetter

Lesson 1.2

UDRC Option
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Lesson 1.2: MCE—Status LEDs &
Boot Jumper

L
L2
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i

Boot Jumper ; ;—-» - ‘s e e s s a8 a8
» e w0 s e s a8 8 0 008 8808
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Exercise 1.2

= Bring up the MCE block diagram

= Indicate elements that provide the following
functionality:

- Plate handling

- Trendsetter engine electronics
- Image data path

- Master control of the system
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Lesson 1.3
. PDB Board

Module 1: Electronics
System
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Lesson 1.3: PDB—General
Control

CAN bus
to MCE

. )

Lo
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or GENINE
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Lesson 1.3: PDB—Control and
Distribut AC Poer

PS3 48vDC bbb < < < < < - - - _E"?;.‘.‘.‘.‘.:‘.‘.
Write Laser p L SRR
Switched e =) 34 2
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PS2 48vDC = OB < D000
Carriage motor ; == PS1 24vDC TeIo g R
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PS4 48vDC -
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240VAC
Power
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Lesson 1.3: PDB—AC Power

— gl
POWER DEE TRE'!-.J“C'N BOARD

Drum Amp

Power 35
30
8 n i
Pump % oo | ] 0 4

Vacuum
F
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AC output creo



Lesson 1.3: PDB—DC Power
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POWER DISTREUTION BOA

SELV

NON-
SELV

J-JJ.JJ_}JJ._JJ)_J y & @ B0
-:l_JJ'J.pIJJ.I;'.;'fI.

JJJ-J-.']_J_J_")_JJ'_-'.

L)
)
O

L
e e
L
L
LR
L
(]
ea
Lol
ea
@ o
e a
L =
L N
L
[ N

AeAAGERBEBBRRRS
asem " TOCEcCRANeR
saseMNCO0DODDPERTES
CE N R R N N NN BN RN

PS1 PS2

VACUUM PUMP

NON-SELV

creo



Lesson 1.3: PDB—DC Power

SELV +24V :;2A4|:V|é 45V  GND  +48V.SAFE
Voltages 4 /
Test Points ¥ — 138

UTION BOARD
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Lesson 1.3: PDB—Safety Loop

Drum Brake J1 K10 K11

Relay K14

Door 4 (Fan box)
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Coolant Pump Fuse Door 3 (Rear) creo



Lesson 1.3: PDB—Status LEDs
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Exercise 1.3

= Polling on WebEXx
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Lesson 1.4 1/O Boards:
KGENINE & LIONEL

Module 1: Electronics
System
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Lesson 1.4: GENINE—General
Control

RS-232 Port \

Digital Core
(including the CPU,
CPLD, SRAM, BDM

and BMM )

Power
Regulation
+24V-> +5V

Digital
Input
Circuitry

CAN
Expansion
Port

Misc. I/O
Circuitry

Expansion
Bus
Connectors

3A Stepper
Motor Driver
Circuitry

Manifold/
Solenoid
Drivers
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Lesson 1.4: GENINE—Sensors

Temperature
Sensor Inputs

3 4-20mA

Inputs
100kPa e o o o o ® ® os !
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Sensor . e o o o o e © o ®

24 Digital
Inputs

creo



Lesson 1.4. GENINE—Solenoid
Outputs and Stepper Motor

5A Stepper Motor
Driver Interface
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32 Manifold

Outputs
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Lesson 1.4: LIONEL—General
Control

Expansion Bus

Connectors Ccreo



Lesson 1.4: LIONEL—Sensor
Inputs

16 Digital 3 4-20mA
Inputs Inputs
. Analo
Digital Inputs Circuit?y
Circuitry
Temperature

Sensor Input
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Lesson 1.4: LIONEL—Control
Outputs

Manifold Manifold/
Outputs Solenoid
Drivers
6 PWM
Outputs PWM
Drivers

Note: PWM—Pulse Width Modulation Creo



Exercise 1.4

= Q&A Worksheet

2

creo



Lesson 1.5
. MCE Connectivity Issues

Module 1: Electronics
System
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MCE Connectivity

= Setup

- Workstation — Print Console (COM3)
= TCP/IP Point-to-Point Protocol
= 3 sequential IP addresses required

- MCE Device — Service Shell (COMA4)
= RCON protocol

- Remote Access Server — modem (COM1)

MCE WS port to PC
COM3 - TCP/IP serial o~
1 connection -

LAN Connection to
Customer Network
(if enabled)

MCE DIAG port to
SS COM4 — RCON
protocol

Workstation/ Remote Computer to e )
PPP Server modem COM1




MCE Connectivity

= Procedure

- Use the PPP Server Setup procedure

= TechPlanet > ... Print Console > 3.1 > Procedures > PPP
Server Setup

= Note: Don’'t use Windows 2000 software install document
to set the RAS connection. This will interfere with the
MCE connection. i

creo

onfiguring Windows 2000 as a PPP Server for MCE
TCP/IP Serial Connection with Print Console
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MCE Connectivity

= Possible configurations for the server:

- Workgroup with customer provided range of
addresses

= With or without access to the customer’s corporate LAN

- Domain with customer provided range of
addresses

= With or without access to the customer’s corporate LAN

Creo



MCE Connectivity

= Minimum requirements

- Microsoft Windows 2000 Server or
Professional

- Prinergy 2.1 or later
- Print Console 3.1 (build 36) or higher
- MCE firmware version that supports TCP/IP

Creo



Exercise 1.5

= Verbal Q&A

2
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Module Review

- Drag and Drop Exercise
- Choose a component

- Drag and drop it to the appropriate place in
the Power Box

- Explain its features and functionality

Creo
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Module Review

- Re-create an MCE Block Diagram

- Draw your own block diagram on a blank
page in MS Word, which includes key
nardware components, communication
connections, expansion buses and voltages

- Email it to the instructor

Creo



Module 1: Review

BLDC Drum Motor

Carriage Stepper Motor

Tach
Encoder 4_6 Drum > ; @
A
Thermal Head Brushless Carriage
Ins—uzz DG Amp. Driver Options
RS-422 HOTLink T '''''''''''''''''''''''''''''''
Diagnostics RS-232 T UDRC-LC
—> -
Wnrk:tsa_;i;: \ M C E RS-232 » LIONEL
CAN Bus 24Vdc, 48Vde ! :
. <+ :
- kasm  Spectrum Autoloader| |
Manifold/Relays . | GENINE GENINE
cANBus | /Sensors et al. | —— e
24Vde, 48Vde
PS1 24Vde PS2 A8Vde Drum Vacuum System
T Pneumatics | | Stepper Motors Pump Fans
aﬂ A
From Ling PDB %
PS3 48Vde PS4 48Vde Head Cooling ﬂl;l&l::'llll
Write Laser Laser Logic Pump
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Module 1: Electronics

= Review

- Describe the architecture and configuration of the
MCE-based Trendsetters

- ldentify key components and the wiring connection

- Describe the Master Control Electronics (MCE)
board

- Describe the Power Distribution board (PDB)

- Describe the Generic Input/output Node Electronics
(GENINE) board

- Describe the Controller Area Network (CAN) bus
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Self-assessment-1

- How much have you got so far?
- Areas needs more Iinputs or practice...
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Break

Manneke-Pis, Brussels
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Trendsetter Maintenance
. MCE Upgrade

Module 2: Firmware
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Module 2: Firmware

= Learning Objectives

- Describe the general architecture and
features of Firmware 1

- Use Firmware 1 on an MCE-based |
Trendsetter to control the device operation
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Lesson 2.1 Firmware
. Architecture & Features

Module 2: MCE Firmware
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Lesson 2.1: Firmware

Architecture and Features

« Learning Objectives

- Describe the multiple layers firmware
architecture

- List the new units of measure

- Summarize the new routines for commands
and parameters

- Describe the new firmware functionality
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General Firmware Architecture

- Multiple Layers: ﬁ

Firmware

Boot Block Recovery Code (BBR)

Boot Code (BOOT)

Power On Self-Test Code (POST)
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General Firmware Architecture

JBoot Block Recovery Code (BBR)

- Runs from a protected block of memory

- Ensures recovery if BOOT code is corrupt
or missing

- The very first thing that starts up if it exist

| @780



General Firmware Architecture

- Allows for downloading of BOOT, POST
and MAIN code into FLASH memory

- On start up it checks for POST or MAIN
code:

= If POST exists it starts the POST code
= Otherwise It starts the MAIN code




General Firmware Architecture

= Power On Self Test Code (POST)--optional

- Tests the board’s hardware before It starts
the MAIN code

- Controls the output device

=

I
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Firmware Architecture on the
MCE

- An extension of the firmware
- Much faster
- Closer connection to machine hardware

- Generic across all products; but is very
specific to the MCE board

Firmware
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Standardization of Units of
Measure

- The CAU are gone
- No more inches, mils, and ticks

= Metric across the board
= Uses real units

« Examples

>>Carriage:position in mm, velocity In
mm/sec

>>Drum:position in degrees
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Commands and Parameters

= More ordinary English words
= Fewer acronym

« Examples:
= Old (FW 0) = New (FW1)
-rlr Jon/off] -roller [on/off]
-set al tls -scan tec_sensorlock
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Commands and Parameters

= help table

3244>> help

Available commands:

a abort access ajet
autocalibrate hay hoard carriage
cassette cr door drum
dvac edge eject engine
fans feature Flush Flyoff
fuw group help hlt

ibm image init lec

list loa loaded macro
mask nce media memory
mh mode nsg owh
picker pload plot post

prm product proof punload
ramp release reset resume
rollepr safety scan scheduler
sif sio smc status
sty suspend system table
tec temp tr w
unload vhs (THS

Type 'help <command?’ for help on a specific command.

sxx% Command Complete
fivailable commands:

fload focus head help
hotlink laser nus opt
redirect run scorr set
shutter spot stroke th2

Use ‘help <command?’ for short description and syntax.
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Access Levels

Field
- Basic commands to run the system

Expert

- More complicated, or more dangerous
commands

Developer
- For debugging; not needed in the field

Command: >>access fTield|expert]dev
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Verbosity Levels

= Four levels
- C: customer
- S: service
- E: engineer / eng
- D: developer / debug

= Text Is only displayed at the specified or
higher level, for example

-D MDH: Command sent properly
-E DRS: Drum command recerved 4704

creo



Verbosity Level

= Task names common to all TSM devices

- ERR (error) = MPC (main plot control)
= NUC (nucleus kernel) = MIC (main image control)
= MOP (monitor-parsing) = 376 (microprocessor

—_ controller
= UTL (utilities) )

= VBS (verbose)
= MON (diagnhostics monitor)

= MSG (message)
= PRM (parameter)
= MDH (media handler)

= DRS (drum servo) S
= PRD (production info)

= CRG,CAR (carriage)

Example of diagnostic output
E DRS: Drum command receirved 4704

Further info: http://techplanet.creo.com/firmware/fwlctpxml/Search.htm creo



http://techplanet.creo.com/firmware/fw1ctpxml/Search.htm

Verbosity Levels

Commands to change verbosity levels
= >>VvpPs user customer <« minimum amount
= >>VPS usSer service of information

= >>VDS user eng

= >>Vvbs user debug <«— maximum amount
of information
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Commands and Parameters @

= Non-Volatile Storage (NVS) parameters

- No RAM copy

= Once changed, the new value will be written
directly to non-volatile memory and saved

= Resetting the MCE will NOT revert back to the
previous value

- NVS RAM now stores:

= Machine-independent “configuration and
calibration parameters”: remain intact between
power cycles

= “State variables”: allows a machine to resume
where it left off if power is cycled during loading
or imaging
creo



Commands and Parameters

= To list NVS parameters
-prm all —displays all parameters

-prm diff -displays those parameters of which
saved values are different from default

= To view and modify NVS parameters:

-set media <#>-configures media parameters
(stored in NVS)

-set hdm <#> - configures head dependent media
(stored in the head)

-nvs upgrade does NOT exist any more

Further Info: Mapping of MPE to MCE commands

http://techplanet.creo.com/output/computer to plate/trendsetter 3244/nav/imce firmware.htm
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http://techplanet.creo.com/output/computer_to_plate/trendsetter_3244/nav/mce_firmware.htm

Commands and Parameters

« FiIrmware subsystems
= drum

= mode
= mh

= prd

- gC

= media
= edge
= proof

= bay

= exit

= carriage
= prad2

= al

proof

= hHead

= NG

= NG

P
m

= SYS

» servo_stat

creo



Interpreting the Diagnostic

Monitor

= |/O scanner commands and signals
>>scan bits
>>scan presence
>>scan <Sensor name or grouping>

0 = false or off

1 =true or on

& = presence detect

~ =Inverted

b = having a bypass status
X = bypass status turned on

** = not %Pplicable to the product options
enable
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Commands and Parameters

= Simplified load and unload commands
->>load (replace pick + load)
->>unload (replace unload + process)

- Rationale:

= Allows easier scheduling of media for full
throughput

= Be consistent across all products

creo



Commands and Parameters

= Sensor names

- Example: bypass (or not) the table down
sensor

= >>scan AL _SensorTableUp <bon]boff>
= NOT >>set al uts <0]1>

- Rationale:

= Standardize names across products

= Do not require along list of <<set al>>
parameters

= Be able to bypass any sensor

Qj/@@
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Functionality: Suspend responses

« >>resume—try the last step again

= >>release—-releases the media from a

suspended Media Scheduler or an idle
media handler (replace <<clear>>)

= >>eject-immediately unload the media as
soon as It gets loaded onto the drum

= >>cancel-to cancel the job

= NB: When the device Is suspended, it
cannot move the actuators
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Diagnostics: Service Shell

= Connects to adevice directly or remotely

Tl Service Laptop running T S
:  Service Cllent TR Service Host " Service Client and Host l g
D arvice Laplon i Harver running = : i
- = wning &l s
: : - : o

MPEMCE

s ;:__. IE i

Tl s
i pperny S RRE
EoF el 1l
L ey
e ey

! ..'....‘.’H_,_‘_“H.'....'... ......'....'.u:

7 - u
TCPIP o
( MetBEUI \‘-,
B r

u -

= Will take over the diagnostic serial when
running

- Cannot run other terminal programs such as
HyperTerminal, ProComm or Splot at the
same time
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Diagnostics: Service Shell

= Current features:
- Easy downloads
- Automatic logging to log files

- Supports multiple connections to the same
device

- Includ

es splot for scripts

= Future

olans: “applets” for

- Automatic firmware upgrades/downgrades
- Version checking
- Automatic system pressure logging
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emo

- Upgrade f

Irmware using Service She

i
WCE
(=T Xl
{BnsHCE .
THI 7 Service ater than
THI T Expesirt -
TH2 Service Wit would you
THZ Expert MICE Fismmware Upgrade
Deacs
B Dewiee fnfa:
schTolog Single MCE device
Cugtomer Name s
a0y Serial Number is:
= Dewice Type iss NEWS
i T - | CGrestes o hackup of the device MVE parameters
| Upgrile ey 1 [Backup created only it main code is leaded] then downboads firmware,
Downdoads firmware files and then restores
e Flrmsn
Donrece Hlmmre | NV parameters by dawntosding backup flkes inlo the fimmware,
Hackup NVS | Creates a hackup of the device NVS parameters.
Restore HVS | Restores NVS parameters by downloading backoap fikes nta
the Himwaie,
Ouit | Exits oufl of the scripl
Browead Dutput Fead only Line 17 &
MowGroup || ] B
(Chick hini io réstans e Log\iewar spplety L
Agplats Downlonding o MCE ﬂﬂ

creo



Apply what you know.

Practice with your simulator

& Shortcut to 3244FMWSIM 10306 exe

Copyright <c> 1993-2808 ATI - MWucleus PLUS - MHT Uersion 1.11.7
Creo Revision 1.83 - 28-Apr-20808

#%% [nitializing Firmware Subsystems s

HUC 376 MCE ERR URT MON MOF PRD MSG UTL WUS STG PRM PST LCA

3?76z MCEzs ERRs URT= HWUCs PRD= PST=s CAWN SIF SI0 DF1 108 S8T HLT

DPC HIF CRG RIF WMD GIM MIC MPC DRE SMC MDH MPI MDS OWB KEY IEM CTP UBS

=*x% Firmware Subsystemsz Init Complete

HT- TEHCE Firmware Diagnostic Monitor
.86 Build No: BA335%8 Date: Jul 25 2602 16:21:26
Built uulng Baseline #2399 — Jun 6 2802
Engineering Uersion — Mot for Production Use
Machine Serdial Humber: =#Hot Availahle=

BBRAM Mvs Found: Adde:BHSESAS8h Size:16384 bhytes UERIFIED OK
Flazh Hvs Found: P1:885EAFA8h P2:BA5DCFABh Si=e:16384 hytes UERIFIED OK

Programming the LCA does not work wunder M5 Simulation.
Baud Rate is S5H@BKH=.
head CExpozure Head?» configuration
head C{Exposure Head? calibration
hdp (Head Dependent? configuration
hdp {Head Dependent? calibration
hdm <Head Media» calibration
hdm <Head Media} calibration
hdm <Head Media? calibration
hdm <Head Media} calibration
hdm <Head Media? calibration
hdm +“Head Media) calibration




Summary

= Firmware layout
- BBR, BOOT, POST, MAIN; Xilinx

= Units of measure

- Commands and parameters

- Status and state variables
- NVS: I/Os

= Functionality
- Suspend responses
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Lesson 2.2 Use Firmware 1
. to Control the Trendsetter

Module 2: MCE Firmware
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Lesson 2.2: Use Firmware 1 to
Control the Trendsetter

= Check the status of the system

= [nitiate a specific tasks or action

= Set specific NVS parameters

= Maintain the firmware

= Troubleshoot electronic-related problems
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Exercise 2.1 Hands-on Laboratory

= Remote control of the system
via WebEX

I?ﬂh"%
‘ %
LN
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Exercise 2.2

= Q&A Worksheet

2
s
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Module Review

= Describe the general architecture and
features of Firmware 1

« Use Firmware 1 on an MCE-based
Trendsetter to control the device operation
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Self-assessment-2

- How much have you got so far?
- Areas needs more Iinputs or practice...
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Course Evaluation

= Complete the course evaluation form
- Outlook format

- Email it to Rob Harraway, Team Lead of
the CAM Product Training

= UF pew peeri wh giTe e
B = I"_ll M 1 | ¥} ] G Tl

Tilloas ! E.:.q._;-_p:n

e |

b | CE TR e ——

roduct Training Internal Course Evaluation

Your frank feedback veould be very much aporeciated, as it wil asskt us in improwing
this course and future programs

There are Byo pame @ thie evaluation: questont 1-11 sddrecs the quakty of
instrisction and L2-17 address the quatty of the course.

Plezse: respond to the followang quesbons and then chick send, Thank you.

creo
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