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Kit Contents / Packing List

1 Kit Contents / Packing List

+ KIT33905D5EKEVBE or KIT33905BD3EVBE Hardware
+ CD33905 (includes SPIGen Software)
« CABLE, RIBBON FLAT 16 PIN ASSY, 0.100" PITCH, 6" LENGTH

KIT33905 Evaluation Boards, Rev. 2.0
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Important Notice

2 Important Notice

Freescale provides the enclosed product(s) under the following conditions:

This evaluation kit is intended for use of ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES
ONLY. It is provided as a sample IC pre-soldered to a printed circuit board to make it easier to access inputs,
outputs, and supply terminals. This EVB may be used with any development system or other source of 1/O
signals by simply connecting it to the host MCU or computer board via off-the-shelf cables. This EVB is not a
Reference Design and is not intended to represent a final design recommendation for any particular
application. Final device in an application will be heavily dependent on proper printed circuit board layout and
heat sinking design as well as attention to supply filtering, transient suppression, and 1/O signal quality.

The goods provided may not be complete in terms of required design, marketing, and or manufacturing related
protective considerations, including product safety measures typically found in the end product incorporating
the goods. Due to the open construction of the product, it is the user's responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. In order to minimize risks associated with the
customers applications, adequate design and operating safeguards must be provided by the customer to
minimize inherent or procedural hazards. For any safety concerns, contact Freescale sales and technical
support services.

Should this evaluation kit not meet the specifications indicated in the kit, it may be returned within 30 days from
the date of delivery and will be replaced by a new kit.

Freescale reserves the right to make changes without further notice to any products herein. Freescale makes
no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor
does Freescale assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.
“Typical” parameters can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typical”’, must be validated for each customer application by customer’s
technical experts.

Freescale does not convey any license under its patent rights nor the rights of others. Freescale products are
not designed, intended, or authorized for use as components in systems intended for surgical implant into the
body, or other applications intended to support or sustain life, or for any other application in which the failure
of the Freescale product could create a situation where personal injury or death may occur.

Should the Buyer purchase or use Freescale products for any such unintended or unauthorized application,
the Buyer shall indemnify and hold Freescale and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising
out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Freescale was negligent regarding the design or manufacture
of the part.Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other
product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2011
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Introduction

3

Introduction

This evaluation board allows the user to implement the functionality of the MC33905 product System
Basis Chip (SBC).

This EVB includes two I/O test points that can be configured to be pulled up to Vg p, or pulled down to
GND through a resistor and indicator LED. These are easily configured via jumper settings. The SBC can
also be exercised in debug mode (watchdog re-fresh/monitoring not needed) by simply populating a
jumper. Separating the input supply voltage to VSUP1 and VSUP2 is also made simple with a jumper
configuration. Specified resistor pull-downs can be implemented on DBG and MUX pins via simple jumper
configurations. The status of 1/00, 1/01, VAUX, 5V_CAN, SAFE, and VDD can be visually monitored via
on-board LEDs. The CAN and LIN Bus signals are provided through terminal block connectors.

An isolated terminal block connector is implemented to provide power to the evaluation board with an
external DC power supply.

The evaluation board is operated through the graphical user interface paired up with the SPI dongle board
(KITUSBSPIDGLEVME) through the 2x8 pin ribbon cable. Additionally, for added flexibility, the user can
implement a custom board with a microcontroller to talk to the SBC via the 16 pin header.

3.1 EVB Features
« Nominal operating supply voltage range of 5.5V to 27 V
* Individually routed power supply inputs for VSUP1 and VSUP2
+ 5.0/3.3 V regulator for MCU with an external PNP ballast transistor to increase current capability
+ Multiple CAN Bus termination options supported via socket
» Two high/low side I/Os (SPI configurable) accessible through test points
+ Status of /00 and 1/01 indicated by an LED (dependent on jumper configuration)
+ Debug mode/watchdog configuration via jumper settings
+ MUX output voltage accessible through a test point and external resistor selectable through jumper
+ 3.3Vor5.0V output voltage test point VAUX (SPI configurable)
* |_WAKE_]I test point to enable a FET and load VDD with current to wake-up the SBC
* LIN1_T and LIN2_T test points to monitor I/O voltages (SPI configurable)
+ 1/00, 1/01, VAUX, 5V_CAN, SAFE, and VDD status indicated by LED
+ 100 mil 2x8 pin standard header connector for SPI communication
* 100 mil 16 pin standard header connector for custom MCU board connections
KIT33905 Evaluation Boards, Rev. 2.0
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3.2

4

4.1

Required Equipment

Device Description/Features

Protected 5.0 V or 3.3 V regulators for MCU (part number selectable) and additional ICs (SPI
configurable) with optional external PNP usage to increase current capability for MCU

Fully-protected embedded 5.0 V regulator for the CAN driver

Extremely low quiescent current in low power modes

Multiple under-voltage detections to address various MCU specifications and system operation
modes (i.e. cranking)

Multiple wake-up sources in low power modes: CAN or LIN bus, I/O transition, automatic timer, SPI
message, and VDD over-current detection

Voltage, current, and temperature protection with enhanced diagnostics that can be monitored by the
system via a MUX output

ISO11898-5 high speed CAN interface compatibility for baud rates of 40 kb/s to 1.0 Mb/s. LIN 2.1 and
J2602 LIN interface compatibility

Pb-free packaging designated by suffix code EK

Required Equipment

Minimum Required Equipment

Power supply: minimum 5.5V and 200 mA current

Any piece of equipment/board that is capable of producing TXD and/or CAN and LIN messages
KITUSBSPIDGLEVME (USB-to-SPI Kit)

USB cable

CABLE, RIBBON FLAT 16 PIN ASSY, 0.100" PITCH, 6" LENGTH

USB enabled computer with Windows XP or higher

SPIGen software (Setup.exe)

KIT33905 Evaluation Boards, Rev. 2.0
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EVB Setup Configuration

5 EVB Setup Configuration

I
+) -)
Power Supply

USB-to-SPI Dongle

Figure 2. EVB Setup Configuration Diagram

KIT33905 Evaluation Boards, Rev. 2.0
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Hardware Configuration

6 Hardware Configuration

KIT33905D5EKEVBE/KIT33905BD3EVBE operates with a single 5.5 V minimum power supply and can
be driven with the KITUSBSPIDGLEVME along with its GUI. For added flexibility, it's also possible to
develop a custom board to drive this evaluation board via the 16 pin standard header.

6.1 Board Implementation

For Standard EVB configuration, set up the jumpers as shown on Figure 3. If the jumper configuration is
in accordance with Jumper Connections, on page 8, The VDD (D3) and the 5V_CAN (D4) LEDs must be
ON at startup. If CAN communication will be exercised, populate the CAN termination socket (J13) with
the necessary components to implement the chosen CAN Termination as shown on Figure 4.

J27 J21 J22 J28 J15
J9 :
(Power) B )
p— I 3C)
POSITION e ~_ CON1
< LIN1 Bus
@
122 1-2 )

CON2
= OPER 102 LIN2 Bus
124 OPEN @

127 15
128 OPEN J23
J12
CAN Bus
J24

J1 External 6ontrol J2 pSPI Control CAN Termination

Figure 3. Manual Mode Jumper Settings

KIT33905 Evaluation Boards, Rev. 2.0
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Hardware Configuration

6.2 Jumper Connections

Name Description

J15 VDD Status
Jumper closed -> LED indicator enabled

J21 Vgyp source connection
Jumper closed -> Vgp connected to Vgyp2

J22 MUX pin output
Jumper closed -> external 2.4 kohm resistor pull-down to GND implemented

J23 1/00 configuration
1-2 closed -> 4.7 kohm pull-down resistor to GND and indicator LED implemented
2-3 closed -> 15 kohm pull-up resistor to Vgyp and indicator LED implemented

J24 1/01 configuration
1-2 closed -> 4.7 kohm pull-down resistor to GND and indicator LED implemented
2-3 closed -> 15 kohm pull-up resistor to Vgyp and indicator LED implemented

J27 DBG configuration
Jumper closed -> SBC runs in debug mode (no need to refresh/monitor watchdog)
J28 MUST be left open

J28 DBG external pull-down resistor configuration
Jumper closed -> 47 kohm pull-down resistor to GND implemented
J27 MUST be left open

6.3 CAN Termination Configurations

J13

1 ] 14

SPLIT 2 | o] 1014 ™3] spuIT
<1 102 1013 |55
GND (Title) CANH 4 |03 1012 ™74 CANL

=1 104 1011 5

=1 105 1010 |5

= 106 109 5

107 108
DIP14
L] L]
GND (Title) GND (Title)
Split Standard No
[
(1) oo c119] (14) (1) ~ cuD (14) (1} ~ GND (14)
(2) SPLIT SPLIT (13) (2) SPLIT SPLIT (13) (2} SPLIT SPLIT (13)
R12 % ¢ Ri13 R14 120 OHM
60 COHM 60 OHM
(4) CLANH CRANL (11} (4) CANH | CANL (11) (4) CANH CANL  (11)
(5] {10) (5) (10) (5) (10)
F . ] - ] ] - e .
o c12_]_ T c13 o . c14_1_ c16 - o L,15_l_ c17 .
GND GND GND

Figure 4. CAN Termination Configurations Via J13 Socket

KIT33905 Evaluation Boards, Rev. 2.0
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6.4

6.5

Hardware Configuration

Power Supply and Input/Output Connectors

The three pin terminal block (J9) serves as the main power terminal to supply a minimum of 5.5 V to

operate KIT33905D5EKEVBE/KIT33905BD3EVBE.

The CAN, LIN1, and LIN2 bus signals are accessible through the three pin terminal blocks J12, CON1,

and CONZ2 respectively.

Connector J1 — External Control

Pin # Pin Name Description

1 MISO SPI data sent to the MCU. When the CS is high, MISO is high-impedance

2 MOSI SPI data received by the device

3 SCLK Clock input for the Serial Peripheral Interface (SPI) of the device

4 CSB Chip select pin for the SPI. When the CS is low, the device is selected. In Low
Power mode with VDD ON, a transition on CS is a wake-up condition

5 TXDC_I CAN bus transmit data input. Internal pull-up to VDD

6 RXDC CAN bus receive data output

7 I_WAKE_I Active high input to enable on-board FET to create a 5.0 mA load on VDD

8 N/C Not Connected

9 VDD 5.0/3.3 V output of the main regulator for the Microcontroller supply

10 INTB_|I This output is asserted low when an enabled interrupt condition occurs. The output
is a push-pull structure

11 RSTB_| This is the device reset output whose main function is to reset the MCU. It has an
internal pull-up to VDD. The reset input voltage is also monitored in order to detect
external reset and safe conditions

12 TXDL1 LIN1 bus transmit data input. Includes an internal pull-up resistor to VDD

13 RXDL1 LIN1 bus receive data output

14 TXDL2 LIN bus transmit data input. Includes an internal pull-up resistor to VDD

15 RXDL2 LINZ2 bus receive data output

16 GND Ground termination

KIT33905 Evaluation Boards, Rev. 2.0
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Hardware Configuration

6.6 Connector J2 — SPI Control

Pin # Pin Name Description
TXDC CAN bus transmit data input. Internal pull-up to VDD
2 CSB Chip select pin for the SPI. When the CS is low, the device is selected. In Low
Power mode with VDD ON, a transition on CS is a wake-up condition
3 INTB This output is asserted low when an enabled interrupt condition occurs. The out-
put is a push-pull structure.
4 MISO SPI data sent to the MCU. When the CS is high, MISO is high-impedance
5 RSTB This is the device reset output whose main function is to reset the MCU. It has an
internal pull-up to VDD. The reset input voltage is also monitored in order to detect
external reset and safe conditions
6 MOSI SPI data received by the device
7 NC No Connect
8 SCLK Clock input for the Serial Peripheral Interface (SPI) of the device
9 NC No Connect
10 NC No Connect
1 I_WAKE Active high input to enable on-board FET to create a 5.0 mA load on VDD
12 NC No Connect
13 NC No Connect
14 NC No Connect
15 NC No Connect
16 GND Ground termination
6.7 EVB - KITUSBSPIDGLEVME Interconnection
KIT33905D5EKEVBE/KIT33905BD3EVBE - J2 | USB-to-SPI Dongle Board - /O PORT
Pin # Pin Name Pin Name Pin #
1 TXDC CNTL2 2
2 CSB CSB 1
3 INTB CNTLA1 4
4 MISO SO 3
5 RSTB CNTLO 6
6 MOSI Sl 5
7 NC DATA4 8
8 SCLK SCLK 7
9 NC DATA3 10
10 NC CNTL3 9
11 |_WAKE DATA2 12
12 NC VDD 11
13 NC DATA1 14
14 NC REG 3.3V 13
15 NC DATAO 16
16 GND GND 15
KIT33905 Evaluation Boards, Rev. 2.0
10 Freescale Semiconductor




Using the EVB

7 Using the EVB

1.

2.

Select Install SPIGen (setup.exe) from the CD33905 Start page and follow the on-screen installation
instructions.

Connect power supply to the VBAT and GND terminals on the EVB and build the setup as shown on
Figure 2.

Ensure the voltages provided are in accordance with the device data sheet and that the supply
currents are sufficient to supply the device.

To use SPIGen, go to the Windows Start menu > Programs > SPIGen and click on the SPIGen icon.
The SPIGen Generic SPI Generator GUI will appear.

Go to the Configure menu in the upper left hand corner of the GUI and select Edit Configuration.

Select the Enable 33905 Tab in the Part Specific Tabs section on the lower right hand corner of the
GUI and click OK button.

. Select the SBC MC3390x Family tab.

71 Using SPIGen with the MC33905 Product

Evaluating all capabilities of the MC33905 product is made easy with the included SPIGen and respective
GUI configuration file.

KIT33905 Evaluation Boards, Rev. 2.0
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Using the EVB

711

E MC33903 - 904 - 9055 - 905D

Device

¢ MC33805D © MC33905S

¢ MC33904 © MC33903 «

Sending Commands to Read Flags Set on SBC

EEX

MC33903D0 ¢ MC33903S

Registers and Flags | SequencialMode | Diagram | SimplewalohDog | |+ Sent:E5-80  Peceived: 00-10 I Store conmands in fle
=
| INT ‘ Wl ‘ RS ‘ CAN_G H [T | [ | SAFE_G | ¥REG_G | | CAH_ELS ‘ CAH_LOC ‘LINLFLAGS‘LWLFLAGSH WO_FLAGI | IM0_FLAGD |HECLFLAG||REEJLA50| Berllben
10| l‘"te'w‘ﬂ Lin | & Ecaiter address low (b7=0) | Register address high (657=1) | Flag High a
.Seculed Mode I Tlmersl WD refiesh I Mode+AM I reg ] CaN 1 b
pmus | Few | [ nitvieg | | initwdog | InitLin-140 | [ it MisT cad ]
vog\ [0 | MookE | Modez | Wodel | Wods sere Toesue | L\ |
I 1/01_OFF by YausAfdd 0V fone Lo
e EW-CAN | 5% CAM | 6V CAN [¥Wsense loy VEUV DD OC
N1 RegLo ‘ [Tshutdown|  low ‘ oc 1 | T bSE | u
% Stuck at HZ [inconditionnal to 904 and 903) = - - wOD! RETeLOW[ Wsuw | IDDOC H
~ Behave like LIN_TERM[1] Fieg Higl [Tshutdomn| [Tetooms)|  Battail wo  f>5E0
" Behaves like HI;hSIdE CANWU‘ - |UvErTemp| FisLom ‘ Fii high ‘ TwOom [CANBus | Ower I
A Jdom clamp| Current
CANUF | CANF | CANLto | CANLte | CANLIG | CANHI | CANHID | CANH il
sup vild Gnd ¥sup dd and
Lz 10 Low H3te ‘ ) |SPIEHH CSE low ‘vsuPz_uw}vsqu_ov' WO_OT | wWDHash 5ED B
(& Stuck at HZ (inconditionnal to 904 and 903) GMD | GMD B Shutdawn | 50%
" Behave like LIN_TERM[2) - SPIWU [ FwU INT [P Gote | SP1Gata [PIN_Leaud
* Behaves ke HighSide 12l 140 High ‘ CSE_STP| ‘ Sen_TO | SLP RST | debug J|75EQ
N/ - LIMTWU [TERMeo [ Ouer Fiulow | FHigh | T:Dom |BuzDom
Lin1 ‘ | GNO | Temp Clamp_[|>5EQ L
10 LI 2 WU [ TERMEo [ Ower Filow | FaHigh | TDom |BusDom
- Lin2 ‘ | GNO [ Temp Clamp J°5EQ L
[ Dutput Driver /0 0 Enable Safo 1N ME:LIF\EEI‘RSTZHIG AFE_RES VDD Tpre [ VOD low ‘ VDDDV| - | e M
I 140 0 output driver Inverted enable e ik [“Dm”’} Mishlatch] Varing | INT
\Safs H# - ‘ - | - | WDO Low | VDD low | RstLow | Multiple | SFIWD B H
TERMI[2] | TERMIL2] | TERMOD] | TERMOLY) OUT_En | INYVERTED F, w4l
Modes | ModeZ | Mode2 | Model | Maded - SAFE | Debug
e o | M N FAEE
Read&yvice Mode. Effect: keep SAFE pin and
Leave DNBLIG
Read auto ON/OFF [~
[every 500ms]

Read device’s Flags

and status

Read Device Mode — keeps
SAFE functionality and exits
DEBUG Mode (overrides
hardware configuration)

Flags decoded

Device Status and
Flags sections

Adds command
to Sequential Mode
sequence

Adds all commands on
tab to Sequential Mode
sequence

Figure 5. SPIGen Graphical User Interface (Commands and Flags Decoded)

1. Inthe Registers and Flags tab, click Flag High and Low sub tab to read the device status and clear
flags as shown in Figure 5.

2. Click any of the read device flag status options.
3. Click SEQ to add commands to the Sequential Mode window.

KIT33905 Evaluation Boards, Rev. 2.0
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Using the EVB

7.1.2 Reading and Writing Commands to Exercise SBC and Acquire Its
Status

Send a Simple Watchdog Device Selection Hexadecimal value of SPI

Options to send SPlcommands ‘Go to Normal Mode’ command command sent and received

N
En’.‘!ﬁiﬁ!ﬂﬁ - 904 - 9055 - 905D
Device B Stores commands sent
General Flags © MC33906D © MC339055 C33904 © MC33903 & MC33903D ¢ MC339035 —in & text fil
A e T T T e e e | N @ textfile
j |
i W 1l o o o i
-5 140 | I‘”‘E"“Dtsl .LM egicter addiess low (57-0) | Register address high (b7=1) Flag High and &l Read General Flags
< Wsousdbiods | Timers|  whistesh | bodse | [Tvieg | e -
» Inittrea] initwidsg L nit Lin 1 e i e e e - I
Hoge R ‘ Woded ‘ ot ‘ etz | Tedi1 ‘ Weds0 [ ‘ [ »5E0 ‘ H )
[ 1/00_OFF by Vaus/Vdd 0V Device Status and
S ‘ S ‘ Flags sections
¢ Stuck at HZ (inconditionnal to 904 and 903] Can TwEn‘Ean H»«En‘can W Enl ‘ - ‘ B ‘ B |
" Behave like LIN_TERM[1]
" Behaves ke HighSide AN | [ [ - 1 - [mos »se
Registers L DeyioWQ | OO0 Qevir Dievie 0] Fevd | Fevd | FevZ | Fevd | Fevd | pSER
| | 2 w I~ /- MCI3E06D V32 ] V\‘
% Stuok at HZ inconditionnal to 304 and 03] DN ==+ 1 s560 —] f‘dgs Comtmflxj "
 Behave like LIN_TERM[2] — — — — 1 0 Sequentia oge
7 Behaves lke HighSide - NN I | | ] I seea q
N sequence
[ Feadal >Al *I’
10
- Read auto ON/OFF
. . 32
Function to be written [ Output Diiver /D 0 Enable R Adds all comm'ands on
of corresponding tab [ 1/0 0 output diver Inverted ensble tab to Sequential Mode
sequence
LI T BTN T e AT
e e e
WRITE 55EQ Check to Auto Read all
flags every 500ms
Register bits [7:0]
of corresponding L N
tab address H " Device status
(bits [15:8] not shown) /: decoded
U N
Send command as configured Read device status and
to corresponding tab address enabled functionality

Figure 6. SPIGen Graphical User Interface (Commands and Device Status)

1. In the Registers and Flags tab, click Register address high (b7=1) sub tab to read device status
and enabled functionality as shown in Figure 6.

2. Initialize the registers by clicking one of the options Init Vreg / Init Wdog / Init Lin-1/O / Init MISC
and then click WRITE.

3. Click WD Refresh to go to Normal mode and then click Single WD Write Command.
4. Click Mode+RM to go to low power mode and then click WRITE.

KIT33905 Evaluation Boards, Rev. 2.0
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Using the EVB

7.1.3 Sending Commands to Acquire the Configuration of the SBC

Ed #C33903 - 904 - 9055 - 905D [9[=11E3]
Device
T MC33905D © MC339055 ¢ MCS83904 © MC33903 ~ MC33903D © MC33903S
Registers and F|aggT Sequencial Mode T Diagram 1 Simple WatchDog ﬂﬂj Sent:25-00  Received: 00-11 [ Stare commands in file
=
| Cd | K | RET | ARG H [ | (A3 | SHFEG ‘ VREG_G ‘ ‘ CATLEUS | AT |um.mns‘u~n_mns‘| To_FLAGT ‘ VO_FLARD ‘Rm_rmm‘nm_nmn| Rl
10 } .InlErrupts ] Lin ] EW‘H (b7=0) T Register address high (b7=1] T Flag High al
Woccusimods | Timers|  wDrshresh | Modssh | [Tvies | F[‘ANI m iz [ [ e e ] ] [ - B - ||
AL I HAMI IniIVIEgl luiividog ekl 1 L MISE I \ =3 VOO low | ¥DDlaw | VOO low ‘VDDIaw - ‘ cyclic_onl ‘cgchc_onﬂ o D A St t d
I 10T OFF by Yausrvdd 0% Init Ref synchro | RSTH] | RSTI0) | resetd 1 | reserd 0 SE evice a us an
WOEINT | MEULOG | GE_TIM | WO saie | WOLspi[l]| WOLspi0]] WO_MOR | CRAHNK
N1 Init i | | e | o | seq) T Flags sections
{£, Slck st ifeondionnal b 301 00 X031 [ eftnen [ remvhtn | resmoe || dier | sires | wennea frsea)
" Behave lke LIN_TERM[1] — =
" Behaves ke HighSide cr;ng;‘:: SFI Parity |wr£#sz‘mwmn‘ wré\;:n SQIQ[ETES Safe_REE[1] [ $afe_RES [0] LED o
N -
aa Miit[i] Mgg:[m F\ANELEE‘HANDﬁEQ‘F\ANBﬁEZ}FANDﬁEZ‘ RAMD_C1 ‘ F\ANDJ:E')SEQ| o
e S \Mcu,s'rP‘lM:u,s'rPrMcu,s'rP WONOR | WONOR | WOHGR | WONOR | WOHOR SEQ|Ir
»
# Stuck at HZ fincanditionnal to 904 and 503) g s e e R R
L aoeeiha LN TERE Timert I e | e | e o] o | ooy | Cvemr | e Leseal|”
" Behaves like HighSide
N WO_ITF | WO_TTP | WOSTF | WO_STP | P TI [P WO FREZ] FWUPRET | FUFRED
iz | [T [ [oe [ e [ e Adds command
10 L R e R e e e Il e >5EQ|IF to Sequential Mode
s BY-CAN | BY-CAN | FMFON | PRF on Wdd_Of )
[ Dutput Driver 1/0 0 Enable Regulator ool [1] | ontol [0] EN »5EQ Seq uence
I o Lo cnmee ol ANdes‘EAN mndjﬂ\?w Tate [ Slew rate 0] Wake 15 ‘ B ‘ CAR_TT ™
1 [ pulse made
T i T i oxs S f 140 [EET] ‘ 103 [0] | [EHT] ‘ mjzm‘ 1o1[] |m:|[u] ‘ oo ‘ [EEI0} s eq) o
| ‘TERMHE] | TERMI[2] ‘ TERMOL ‘TERMDH] | ‘ OUT_En INVER’TED‘
/ Interrupl EAN_FAIL‘ autoclear |L|N_|_Fm IN_2_Fal oo \NTl - ‘ SP_FINT ‘Wmon_F NEESERY [ AddS a” Commands on
WRITE »SEQ | LIN modet[LIN made0] Slew ratel [ Slew ratel |ur\n term Vsup ext o .
Lin' on tab to Sequential Mode
Lin LIN mods|‘LIN modeU| Slewlam‘slewlateu‘ﬁuk pullup|L\NZlerm ‘ LININT Vsup ext - M Seq uence
on
[, 5 £ Read auto [every 500ms)[~ a4l
[~ | Readdevice Mode. Effect Keep SAFE pin and Leave DEBUG
Wodcd | Moded | Wode2 | Wode! | WiodeG |FANDTGE] FEAMDTATE | Fafin bioh (il
| Loaeggs | ik ‘ »5E0
Read device status and Read Device Mode — keeps Device Status decoded
enabled functionality SAFE functionality and exits

DEBUG Mode (overrides
hardware configuration)

Figure 7. SPIGen Graphical User Interface (Commands and Device Configuration)
1. In the Registers and Flags tab, click Register address low (b7=0) sub tab as shown in Figure 7.

2. Click any of the read device flag status options.
3. Click SEQ to add commands to the Sequential Mode window.

KIT33905 Evaluation Boards, Rev. 2.0
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7.1.4 Sequential Mode

Options to send

Inserts a wait time in

SPIcommands

EAmC33503 - 904 - 9055 - 905D

Device
C

C33906D

C MC33906S

C MC33904 ©

Ak

Hexadecimal value of SPI
command sent and received

[~_Store commands in file
Py

== 27 and Flags
[ —

T 200 Insert WaT=
|~/ Flemove Selected Line

Commands

Feguictor Fead Flag Lot
Regulstor Read Flag Hig
10 Read Flag Low
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Figure 8. SPIGen Graphical User Interface (Sequential Mode)

1. Click Sequential Mode tab. This window displays all commands in the Sequential Mode sequence as
shown in Figure 8.

In the Insert Wait text box, enter a wait time in millisecond increments.

Click Remove Selected Line to remove selected lines from the list of commnads.

Select Loop Enable option to allow loop between selected lines.

Click Run to activate the loop enabled sequence or single sweep of commands.

Click Save to store commands sent in a text file.

Click Load to load list of commands in text file format.

Click Clear lists to clear all commands from the list.

Enter a value in the text box and click Change Value to change the hexadecimal or the delay time
value.

© ©® N OAWODN
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Using the EVB

7.1.5 Automated State Diagram Mode

Options to send SPIcommands
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continuous device _—

mode status

Automated state diagram
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Fiegisters and Flags | Sequencial Mode | Diagram
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Normal Mode
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Flash
Reset

Low Power

Hormal Request
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¥ Int Reg

¥ Init " dog

¥ InitLin /0
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¥ [CANEn
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made is highlighted in blue. futo mode reading is disabled when leaving the Diegram TAB

> The white lines show the possible transitions from the: current mode.

of device’s features
(Mouse over for
Information)

Figure 9. SPIGen Graphical User Interface (Automated State Diagram Mode)

1. Click

Diagram tab.

2. Select Normal Mode option to enable auto read function for continuous device mode status as
shown in Figure 9.

3. Click

»

Init Mode to initialize selected registers.

Click Normal Mode to go to normal mode and enable selected registers.

5. Click Low Power Vdd OFF/ON to go to low power mode with selected wake ups.
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Figure 10. Schematic Drawing
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Board Layout

9

9.1

9.2

Board Layout

Assembly Drawing
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Figure 11. Assembly Drawing
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Figure 12. Top Side Layer
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Board Layout

9.3 Bottom Side Layer

Figure 13. The Bottom Side Layer
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Evaluation Board Bill of Material

10 Evaluation Board Bill of Material

Item Qty | Schematic Label Value Description Vender Mfg. PN
1 4 CON1, CON2, J9,J12  |PCB 3WAY 250V/16A |CON 3 TB TH 5MM SN CAMDEN ELEC- CTB5000/3
TRONICS LTD
2 5 C1,C3,C6,C19,C20 [0.1 UF CAP CER 0.1UF 50V 10% X7R 0805 KEMET C0805C104K5RAC
3 2 C2,C18 10UF (DJAP ALEL 10UF 50V 20% SMT (CASE | PANASONIC EEE1HA100SP
4 2 C4,C5 22UF g@ﬁ ALEL 22UF 16V 20% - CASEC | PANASONIC EEE1CA220SR
5 2 C9, C10 xxpF
6 1 c11 1000PF CAP CER 1000PF 50V 5% COG 1206  |AVX 12065A102JAT2A
7 6 C12,C13, C14, C15, 56PF CAP CER 56PF 50V 5% CO0G 1206 KEMET C1206C560J5GACT
C16,C17 u
8 1 c21 22 UF CAP ALEL 2.2UF 35V 20% -- SMT PANASONIC EEEFC1V2R2R
9 2 D1, D7 MBRS140 DIODE SCH PWR RECT 1A 40V SMB _IC_)cl;lRSEMICONDUC— MBRS140T3G
10 8 B?% DS'124’ D8, D9, D10, |RED LED LED RED SGL 30MA SMT 0805 LUMEX SML-LXT0805IW-TR
11 1 D5 MMSZ8V2T1G DIODE ZNR -- 0.5W 8.2V SOD123 _IQCIJ\IRSEMICONDUC— MMSZ8V2T1G
12 2 D13, D14 1N4148WS DIODE SW 150MA 53V SOD-323 DIODES INC 1N4148WS-7-F
13 1 J1 HDR_1X16 HDR 1X16 TH 100MIL SP 330H AU SAMTEC TSW-116-07-S-S
14 1 J2 HDR_2X8 HDR 2X8 TH 100MIL CTR 330H AU SAMTEC TSW-108-07-G-D
15 1 J13 DIP14 SKT DIP 14 PINS TH 3M ICE-143-S-TG30
16 5 J15,J21,J22, J27,J28 |HDR 1X2 HDR 1X2 TH 100MIL SP 330H SN SAMTEC TSW-102-07-T-S
17 2 J23, J24 HDR_1X3 HDR 1X3 TH 100MIL SP 330H AU SAMTEC HTSW-103-07-S-S
18 2 Qft, Q2 BCP52-16 TRAN PNP PWR 1A 60V SOT-223 PHILIPS SEMICON- |BCP52-16
DUCTOR
19 1 Q3 MMBFO0201NLT1G TRAN NMOS PWR 0.3A 20V SOT23 _Ich;lRSEMICONDUC— MMBFO0201NLT1G
20 3 R1,R2, R3 22K RES MF 2.2K 1/8W 5% 0805 BOURNS CRO0805-JW-222ELF
21 1 R11 330 RES MF 330 OHM 1/8W 5% 0805 VISHAY INTER- CRCW0805330RJNE
TECHNOLOGY A
22 2 R12,R13 60.4 RES MF 60.4 1/10W 1% 0603 KOA SPEER RK73H1JTTD60R4F
23 1 R14 120 RES MF 120 OHM 1/8W 5% 0805 KOA SPEER RK73B2ATTD121J
24 3 R15, R23, R24 1K RES TF 1.0K 1/8W 5% RC0805 BOURNS CRO0805JW102E
25 3 R16, R18, R20 47K RES MF 4.7K 1/8W 5% 0805 VENKEL COMPANY | CR0805-8W-472JT
26 1 R17 2.4K RES MF 2.4K 1/8W 1% 0805 YAGEO AMERICA  |232273462402L
27 2 R19, R21 15K RES MF 15K 1/8W 5% 0805 BOURNS CRO0805JW153ELF
28 2 R22, R26 10K RES TF 10K 1/8W 5% RC0805 BOURNS CRO0805JW103E
29 1 R25 47K RES TF 47K 1/8W 5% RC0805 BOURNS CRO0805JW473E
30 1 R27 1K RES TF 1.00K 1/8W 1% RC0805 BOURNS CRO805FX1001E
31 1 R28 22K RES MF 22K 1/8W 5% 0805 BOURNS CR0805-JW-223ELF
32 1 R29 3.3K RES MF 3.3K 1/8W 5% 0805 BOURNS CR0805-JW-332ELF
33 4 R30, R31, R32, R33 0 RES MF ZERO OHM 1/8W -- 0805 BOURNS CR0805-J/-000ELF
34 21 TP1, TP2, TP3, TP4, TEST POINT BLACK  |TEST POINT PIN.100 X .45 BLACK TH |COMPONENTS TP-105-01-00
TP5, TP, TP7, TP, CORPORATION
TP9, TP10, TP11, TP12,
TP13, TP14, TP15,
TP16, TP17, TP18,
TP19, TP20, TP21
Freescale IC
35 1 u1 MC33905D IC XCVR CAN DUAL LIN 40-1000KBPS |FREESCALE SEMI- [MCZ33905BD5EK
4.4-40V SOIC54 CONDUCTOR MCZ3905D5EK
MCZ33905BD3EK

Freescale does not assume liability, endorse or warrant components from external manufacturers that are referenced in circuit drawings or
tables. While Freescale offers component recommendations in this configuration, it is the customer’s responsibility to validate their
applications.
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URLs:
Description URL
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