PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that includes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC®
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense®
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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B DESCRIPTION

The MB88121 Series FlexRay ASSP (application specific standard product) facilitates to add FlexRay connectivity
to 8-hit, 16-bit and 32-bit microcontrollers that do not comprise embedded FlexRay protocol cores. The device
features a FlexRay communication controller based on the ERAY™ IP core provided by Bosch. The most recent
FlexRay communication controller complies to the protocol definition 2.1 of the FlexRay consortium. Fujitsu intends
to update the communications controller when new protocol definitions are released. Please, refer to the chapter
‘product lineup’ for a cross reference between device version and protocol version supported. Several parallel
and serial interfaces provide connectivity to a vast number of host processors.

All types of host interfaces are selectable by mode pins that supersede any programming by the user. The
configurable parallel host interface connects to most 16-bit and 32-bit microcontrollers while SPI offers serial
interfacing options. A DMA support unit avoids that the application on the host processor has to wait until the
input buffer becomes available for writing.

The version suffix 'B/C’ of the ASSP is operated from a single 3.3V or 5.0 V supply and includes an on board
voltage regulator that provides 1.8 V to the internal core. This creates a major advantage in terms of EMI and
power consumption.

The internal PLL clock frequency multiplier provides an internal 80 MHz clock from an external 4 MHz, 5 MHz,
8 MHz, 10 MHz, 16 MHz"? or 20 MHZz? clock. Alternatively the user may choose to drive the clock input with a
square wave signal from the host processor.

*1 : License of Robert Bosch GmbH
*2 : MB88121C only
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MB88121 FlexRay ASSP
-

B PACKAGE

64-pin Plastic LQFP

(FPT-64P-M03/M24)

The device is offered in a standard 64-pin quad flatpack package with a pin pitch of 0.5 mm.

B FEATURES
» FlexRay communication controller based on ERAY™ IP core from Bosch

Data rates of up to 10 Mbit/s on each channel
Up to 128 message buffers configurable
8 Kbyte of Message RAM for storage of e.g. 128 message buffers with max. 48 byte data section or up to
30 message buffers with 254 byte data section
Configuration of message buffers with different payload lengths possible
One configurable receive FIFO
Each message buffer can be configured as receive buffer, as transmit buffer or as part of the receive FIFO
Host access to message buffers via Input and Output Buffer
Input Buffer: Holds message to be transferred to the Message RAM
Output Buffer: Holds message read from the Message RAM
Filtering for slot counter, cycle counter, and channel
Maskable module interrupts
Network Management supported

Configurable parallel host interface
SPl interface (8 Mbit/s) (MB88121B/C only)

» DMA support unit (MB88121A/B/C only)
* 0.18um CMOS Process Technology

Single voltage supply (5.0 V /3.3 V), internal voltage regulator for 1.9 V core voltage offering low EMI and low

power consumption (MB88121B/C only)

Package : 64-pin plastic LQFP;

*1 : License of Robert Bosch GmbH
*2: Other packages such as 48-pin plastic LQFP featuring only SPI host interface are under consideration.

rev1.48 29/Jan/2013
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B PRODUCT LINEUP

FlexRay ASSP
-

Part Number
MB88121 MB88121A MB88121B MB88121C
Parameter
Direct clock input:
Direct clock input: 80MHz (or 40MHz On-chip PLL 80MHz.
for 5Mbit/s). (jitter evaluation On-chip PLL
System clock On-chip PLL (evaluation pending): pending) (jitter evaluation
External clock 10 MHz, internal clock | External clock input pending)
80 MHz (50% duty cycle). 4/5/8/10 MHz External clock input
4/5/8/10/16/20 MHz

Technology

0.18um CMOS with triple voltage

supply
(5.0v, 3.3V, 1,8V).

0.18um CMOS with on-chip voltage regula-
tor for internal power supply.

Operating voltage
range

5.0v4#0.5V, 3.3vV40.3V, 1.8V40.15V

30V-55V

Temperature range

Ta=40°Cto+85°C

Ta=40°Cto405 | TA=40°Cto425
°C °C

Package

QFP-64

FlexRay Protocol ver-
sion

2.0 2.1

V2.1

Parallel host interface

Configurable parallel host interface
compatible with Fujitsu 32-bit FR mi-
crocontrollers.

Maximum frequency 33MHz (target)

Configurable parallel host interface compat-
ible with Fujitsu 16-bit 16FX and 32-bit FR
microcontrollers.

SPI interface

Configurable clocking schemes and bit di-
rection.

DMA support unit

Generates DMA request signal for host processor for writing the
input buffer. Thus the possibility that the input buffer is busy
does not produce any waiting time at the host that can issue oth-
er tasks during the buffer writing.

Low voltage interrupt
(tbd)

Generates an interrupt when internal or ex-
ternal operating voltage drops below certain
limits.

rev1.48 29/Jan/2013
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B PIN ASSIGNMENTS

FlexRay ASSP

1. Pin assignment in 16 bit multiplexed parallel mode (MB88121B/C only)

(TOP VIEW)
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FlexRay ASSP

2. Pin assignment in 16 bit non-multiplexed parallel mode

(TOP VIEW)
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3. Pin assignment in SPI mode (MB88121B/C only)

FlexRay ASSP

(FPT-64P-M03/M24)
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B PIN DESCRIPTION

FlexRay ASSP

Pin No. Pin name Circuit type Function
L 119 33, VSS — These are power supply ground (0 V) input pins
16. 48 VCC o MB88121B/C: These are power supply (3.3 - 5.0 V) input pins.
' MB88121(A): These are power supply (5.0 V) input pins
L MB88121B/C: This is a power supply (3.3 - 5.0 V) input pin.
32 VeCNeess MB88121(A): 3.3V supply voltage for the level converters.
MB88121B/C: This is the power supply stabilization capacitor pin.
18 CNCC18 o It shoqld be connected to higher than or equal to 0.1 puF ceramic
capacitor.
MB88121(A): 1.8V core supply input pin.
2 X1 b Oscillation output pin.
3 X0 Oscillation input pin. If external clock is used, it is connected here.
4-5 MD1 - MDO A Input pins for the mode selection.
6 RST A Reset input pin.
MB88121B/C: Debug pin: Start of dynamic segment, when func-
7 SDS/NC B/- tion is disabled, this pin outputs ‘L’-Level
MB88121(A): Do not connect!
MB88121B/C: Debug pin: Cycle 0 start output, when function is
8 CYCS0/vVCC18 B/- disabled, this pin outputs ‘L’-Level
MB88121(A): 1.8V core supply input pin.
i MB88121B/C: Stop Watch Trigger Input pin
9 STPWTNVSS ¢/ MB88121(A): Power supply ground (0 V) input pin.
10 INTO B Output pin for the Interrupt O output.
11 TXDA B Output pin for the data transmitter output channel A.
12 TXENA B Output pin for the transmission enable output channel A.
13 RXDA A Input pin for the data receiver input channel A.
MB88121B/C: Debug pin: Cycle start output, when function is dis-
14 CYCS/INC B/- abled, this pin outputs ‘L’-Level
MB88121(A): Do not connect!
BCLK Input pin for the Bus Clock input.
15 A This function is enabled in all parallel modes.
- This pin is unused in SPI mode.
19 cs A Input pin for the chip select input.
RD Input pin for the read enable input.
20 A This function is enabled in all parallel modes.
- This pin is unused in SPI mode.
WR Input pin for the write enable input.
21 A This function is enabled in all parallel modes.
- This pin is unused in SPI mode.

rev1.48 29/Jan/2013
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FlexRay ASSP

Pin No.

Pin name

Circuit type

Function

ALE

Input pin for the address latch enable input (high active).
This function is enabled in the multiplexed parallel modes for
16FX and for other devices to be defined later.

Input pin for the address strobe input (low active).
This function is enabled in the multiplexed parallel modes. Timing
meets FR core devices (460 series) and other devices.

Output pin for the Interrupt 2 output.
This function is enabled in 16-bit non-multiplexed parallel mode.

This pin is Hi-Z in in SPI mode.

MT/NC

B/-

MB88121B/C: Debug pin; Macrotick start output, when function is
disabled, this pin outputs ‘L’-Level
MB88121(A): Do not connect!

RXDB

Input pin for the data receiver input channel B.

TXENB

Output pin for the transmission enable output channel B.

TXDB

Output pin for the data transmitter output channel B.

RDY

Output pin for the ready output.
This function is enabled in all parallel modes.

This pin is Hi-Z in SPI mode.

28-30

MDE2 - MDEO

Input pins for the extended mode selection.

31

DMA_REQ

Output pin for the DMA request output (MB88121A/B/C only).
On MB88121, this pin outputs “L” level.
This function is enabled in all parallel modes

This pin is Hi-Z in SPI mode.

34

INT1

Output pin for the Interrupt 1 output.

35

Al10

INT2

Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

Output pin for the Interrupt 2 output.
This function is enabled in 16-bit multiplexed parallel mode.

This pin is Hi-Z in SPI mode.

36

A9

INT3

Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

Output pin for the Interrupt 3 output.
This function is enabled in 16-bit multiplexed parallel mode.

This pin is Hi-Z in SPI mode.

A8

INT4

Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed multiplexed
parallel mode.

Output pin for the Interrupt 4 output
This function is enabled in 16-bit multiplexed parallel mode

This pin is Hi-Z inSPI mode.

rev1.48 29/Jan/2013
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FlexRay ASSP

Pin No. Pin name Circuit type Function
A7 Input pins for the address bus.
This function is enabled in 16-bit non-multiplexed parallel mode.
MB88121B/C: Debug pin, when function is disabled, this pin out-
38 C puts ‘L’-Level
MBSU_TX1 MB88121(A): Not supported.
This function is enabled in 16-bit multiplexed parallel and SPI
mode.
AG Input pins for the address bus.
This function is enabled in 16-bit non-multiplexed parallel mode.
MB88121B/C: Debug pin, when function is disabled, this pin out-
39 C puts ‘L’-Level
MBSU_RX1 MB88121(A): Not supported.
This function is enabled in 16-bit multiplexed parallel and SPI
mode.
A5 Input pin for the address bus.
This function is enabled 16-bit non-multiplexed parallel modes.
40 SCK A Input pin for the serial clock input.
This function is enabled in SPI mode.
- This pin is unused in 16-bit multiplexed parallel modes.
A4 Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel modes.
41 SD A Input pin for the serial data input.
This function is enabled in SPI mode.
- This pin is unused in 16-bit multiplexed parallel modes.
A3 Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel modes.
42 c Output pin for the serial data output.
SDO When CS is “H* SDO is High-Z.
This function is enabled in SPI mode.
- This pin is Hi-Z in 16-bit multiplexed parallel modes.
AD Input pin for the address bus.
43 A This function is enabled in 16-bit non-multiplexed parallel modes.
) This pin is unused in 16-bit multiplexed parallel mode and in SPI
mode.
Al Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel modes.
MB88121B/C: Debug pin, when function is disabled, this pin out-
44 c puts ‘L’-Level
MBSU_TX2 MB88121(A): Not supported.
This function is enabled in 16-bit multiplexed parallel and SPI
mode.

rev1.48 29/Jan/2013
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FlexRay ASSP

Pin No.

Pin name

Circuit type

Function

45

AO

MBSU_RX2

Input pin for the address bus.
This function is enabled in 16-bit non-multiplexed parallel modes.

MB88121B/C: Debug pin, when function is disabled, this pin out-
puts ‘L’-Level

MB88121(A): Not supported.

This function is enabled in 16-bit multiplexed parallel and SPI

mode.

46 - 47

D15-D14

I/O pins for the data bus.
This function is enabled in 16-bit multiplexed and non-multiplexed
parallel modes.

These pins are Hi-Z in SPI mode.

50 - 52

D13 - D11

I/O pins for the data bus.
This function is enabled in 16-bit multiplexed and non-multiplexed
parallel modes.

These pins are Hi-Z in SPI mode.

53-55

AD10 - AD8

D10 - D8

MDS2 - MDSO

I/O pins for the address/data bus.
This function is enabled in 16-bit multiplexed parallel mode.

I/O pins for the data bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

Input pins for specific settings of serial interfaces. This function is
only enabled when serial mode was selected by MD / MDE.

56 - 57

AD7 - AD6

D7 - D6

I/O pins for the address/data bus.
This function is enabled in 16-bit multiplexed parallel mode.

I/O pins for the data bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

These pins are Hi-Z in SPI mode.

58 - 60

ADS5 - AD3

D5 - D3

INT2 - INT4

I/0 pins for the address/data bus.
This function is enabled in 16-bit multiplexed parallel mode.

I/O pins for the data bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

Output pins for the Interrupt 2 - 4 outputs.
This function is enabled in SPI mode.

61 - 63

AD3 - ADO

D2 - DO

I/O pins for the address/data bus.
This function is enabled in 16-bit multiplexed parallel mode.

I/O pins for the data bus.
This function is enabled in 16-bit non-multiplexed parallel mode.

These pins are Hi-Z in SPI mode.

64

MD2

Input pin for the mode selection.

rev1.48 29/Jan/2013
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H /O CIRCUIT TYPE

FlexRay ASSP

Type Circuit Remarks
* CMOS hysteresis input
R CMOS
A W
Input enable signal
* CMOS output
Vce
P-ch
B N-ch
* CMOS output
Vee « CMOS hysteresis input with input
P-ch enable signal
C N-ch
CMOS
—w»—%
Input enable signal
X1  Oscillation feedback resistor :
1 MQ approx.
I@o% Clock input P
P-ch N-ch
X0
D
Standby control signal

rev 1.48

29/Jan/2013
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B PIN FUNCTIONS VS. MODES

FlexRay ASSP

Pin No. 16bit mux mode 16bit non mux mode SPI mode
(MB88121B/C only) (MB88121B/C only)
1 VSS
2 X1
3 X0
4 MD1
5 MDO
6 RST
7 MB88121B/C: SDS; MB88121(A):NC
8 MB88121B/C: CYCSO ; MB88121(A): VCC18
9 MB88121B/C: STPWT; MB88121(A): VSS
10 INTO
11 TXDA
12 TXENA
13 RXDA
14 MB88121B/C: CYCS; MB88121(A): NC
15 BCLK -
16 vcC
17 VSS
18 MB88121B/C: C; MB88121(A): VCC18
19 cs
20 RD -
21 WR -
22 ALE/AS INT2 -
23 MB88121B/C: MT; MB88121(A): NC
24 RXDB
25 TXENB
26 TXDB
27 RDY -
28 MDE2
29 MDE1
30 MDEO
31 DMA_REQ -
32 MB88121B/C: VCC; MB88121(A): VCC33
33 VSS

rev1.48 29/Jan/2013
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FlexRay ASSP

Pin No. 16bit mux mode 16bit non mux mode SPI mode
(MB88121B/C only) (MB88121B/C only)
34 INT1
35 INT2 A10 -
36 INT3 A9 -
37 INT4 A8 -
38 MBSU_TX1 A7 MBSU_TX1;
39 MBSU_RX1; A6 MBSU_RX1;
40 - A5 SCK
41 - A4 SDI
42 - A3 SDO
43 - A2 -
44 MBSU_TX2; Al MBSU_TX2
45 MBSU_RX2; A0 MBSU_RX2
46 D15 .
47 D14 -
48 vCC
49 VSS
50 D13 -
51 D12 -
52 D11 -
53 AD10 D10 MDS2
54 AD9 D9 MDS1
55 ADS8 D8 MDSO0
56 AD7 D7 -
57 ADG6 D6 -
58 AD5 D5 INT2
59 AD4 D4 INT3
60 AD3 D3 INT4
61 AD2 D2 -
62 AD1 D1 -
63 ADO DO -
64 MD2
rev1.48 29/Jan/2013
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B MODE SELECTION

MD2 MD1 MDO Mode
0 X X Reserved(Set-prohibitd) | MDE2 | MDE1 | MDEO Mode Expansion
0 0 0 FR (460)*
0 0 1 16FX™"
reserved
0 1 0 o mux
(Set-prohibitd)
) 0 1 1 reserved
1 0 0 16__b't (Set-prohibitd)
(Oscillator)
1 0 0 FR (460)
1 0 1 16FX™2
1 1 0 FR (360) non mux
reserved
1 1 1 -
(Set-prohibitd)
0 0 0 FR (460)
0 0 1 16FX
reserved
0 1 0 o mux
(Set-prohibitd)
- 0 1 1 reserved
1 0 1 16-bit (Set-prohibitd)
(External Clock Input)
1 0 0 FR (460)
1 0 1 16FX
1 1 0 FR (360) non mux
reserved
1 1 1 -
(Set-prohibitd)
Refer to tables for
1 1 0 Serialt - frequency selection
- serial type selection
1 1 1 Reserved(Set-prohibitd) X X X

The table above describes the encoding of host interface options by mode pins. Basically these mode pins
(MDJ2:0]) select between the different bus types, parallel or serial, and in case of parallel type, their width. For
32-bit modes, the swapping of low word with high word for non-Intel style access is implicit part of the selected
mode. The multiplex style for 16-bit modes is encoded in the mode expansion bits MDE[2:0].

The selection of the serial interface is encoded in MDE[2:0]. Implicitly type and operating frequency are encoded

as well here. The specific settings of the selected serial interface are encasuplated in the special mode expansion
pins MDS[2:0], that become available for MD[2:0] = 110B (select serial) only.

*1: MB88121B/C only
*2: MB88121C only

14 rev1.48 29/Jan/2013



MB88121 FlexRay ASSP

B Used Clock for X0/X1
Input frequency of X0 and X1 is described Table below.

MD[2:0]
100 101 110
Oscillator 4MHz/5MHz/8MHz - 4MHz/5MHz/8MHz
AMHz/5MHzZ/8MHz/
External Clock : 10MHz/16MHz/20MHz/ | AMH2/SMH2/8MHz2/
80MHz 10MHz

rev1.48 29/Jan/2013 15
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B SPI SETTINGS
The table below applies when MD[2:0] = 110B and MDEO = 0.

FlexRay ASSP

B FREQUENCY SELECTION IN SERIAL MODE

When operating the device via serial interface, the frequency set up according the table below needs to match
the externally supplied clock.

MDE2 | MDE1 Frequency
0 0 4 MHz
0 1 5 MHz
1 0 8 MHz
1 1 10 MHz

B SERIAL INTERFACE TYPE SELECTION
The table below applies when MD[2:0] = 110B.

MDEOQ| Serial interface type

0 SPI (tbd)

1 Reserved

MDS2

MDS1

MDSO0

Specific SPI Mode Settings

0

0

Rk |lRr|k,r|lOo|lOo|O

R |lRr|lO|lO|FR |~ |O

R lo|kr|Oo|lkr|O]|R

MDS2=LSBFE: Bit Direction

1: Data is transferred least significant bit first.

0: Data is transferred most significant bit first.
MDS1=CPOL.: Clock Polarity

1: Active-low clock. In idle state SCK is high.

0: Active-high clock. In idle state SCK is low.
MDSO0=CPHA: Clock Phase

1: Sampling of data occurs at even edges of SCK.

0: Sampling of data occurs at odd edges of SCK.

rev 1.48

29/Jan/2013



MB88121

B HANDLING DEVICES

Special care is required for the following when handling the device :

 Preventing latch-up

« Stabilization of supply voltage
» Treatment of unused pins

» Using external clock

» Power supply pins (Vcc/Vss)
 Pull-up/down resistors

* Crystal Oscillator Circuit

* Notes on Energization
 Caution on Operation with PLL

Preventing latch-up

CMOS IC chips may suffer latch-up under the following conditions :
» Avoltage higher than Vcc or lower than Vss is applied to an input or output pin.
« A voltage higher than the rated voltage is applied between Vcc and Vss.

Latch-up may increase the power supply current drastically, causing thermal damage to the device.
Stabilization of supply voltage

A sudden change in the supply voltage may cause the device to malfunction even within the specified Vcc supply
voltage operating range. Therefore, the Vcc supply voltage should be stabilized.

For reference, the supply voltage should be controlled so that Vcc ripple variations (peak-to-peak values) at
commercial frequencies (50 Hz to 60 Hz) fall below 10% of the standard Vcc supply voltage and the coefficient
of fluctuation does not exceed 0.1 V/ms at instantaneous power switching.

Treatment of unused pins

Leaving unused input pins open may result in misbehavior or latch up and possible permanent damage of the
device. Therefore they must be pulled up or pulled down through resistors. In this case those resistors should
be more than 2 kQ.

Unused bidirectional pins should be set to the output state and can be left open, or the input state with the above
described connection.

Unused inputs that feature an internal pull up resistor, or unused inputs that have been disabled by a particular
operational mode can be left open. Make sure that at least one condition is explicitly mentioned for the respective

pin.
Using external clock

To use external clock, drive the X0 pin and leave X1 pin open.

|— MB88121(A/B/C)
X0

>

5. Power supply pins (Vcc/Vss)

« If there are multiple Vcc and Vss pins, from the point of view of device design, pins to be of the same potential
are connected the inside of the device to prevent such malfunctioning as latch up.

rev1.48 29/Jan/2013
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MB88121 FlexRay ASSP

To reduce unnecessary radiation, prevent malfunctioning of the strobe signal due to the rise of ground level,
and observe the standard for total output current, be sure to connect the Vcc and Vss pins to the power supply
and ground externally.

» Connect Vcc and Vss to the device from the current supply source at a low impedance.

» As a measure against power supply noise, connect a capacitor of about 0.1 uF as a bypass capacitor between
Vcee and Vss in the vicinity of Vcc and Vss pins of the device.

@ Vce
© Vss

I_IWI_II_IFL\

Vce Vss

Vss

Vce MB88121(A/B/C) Vcc

Vss

RN
TLT T

Vss Vce

LIJI_II_ILJI_I

6. Pull-up/down resistors

MB88121(A/B/C) does not provide internal pull-up/down resistors unless explicitely mentioned in the pin list.
Use external components where needed.

7. Crystal Oscillator Circuit

Noises around X0 or X1 pins may be possible causes of abnormal operations. Make sure to provide bypass
capacitors via shortest distance from X0, X1 pins, crystal oscillator (or ceramic oscillator) and ground lines, and
make sure, to the utmost effort, that lines of oscillation circuit not cross the lines of other circuits.

It is highly recommended to provide a printed circuit board art work surrounding X0 and X1 pins with a ground
area for stabilizing the operation.

8. Notes on Energization

To prevent the internal regulator circuit from malfunctioning, set the voltage rise time during energization at 50 ps
or more (0.2Vto2.7V).

9. Caution on Operation with PLL

As the device operates with an internal PLL clock, it attempts to be working with the self-oscillating circuit even
when there is no external oscillator present or when the external clock input stopped. Performance of this
operation, however, cannot be guaranteed.

10. Interrupt pin Assignment

The MB88121/A/B/C series supports interrupt pins. In the differrent operation interface modes the interrupt pin
assignment is different.
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For 16-bit none multiplexed mode (MD[2:0] = 1,0,0; MDE[2:0] = 1,x,x) the interrupt pin assignment is:

Pin name Internal E-Ray signal Description

Signal is activate if Interrupt line 0 is activated via ILE
Register (ILE.O = 1).

INTO eray_int0 All E-Ray interrupts set to Interrupt line0 and activated
will be signaled via this pin (EILS, SILS EIES, SIES Reg-

ister).
Signal is activate if Interrupt line 1 is activated via ILE

Register(ILE.1 = 1)

INT1 eray_intl All E-Ray interrupts set to Interrupt linel and activated
will be signaled viathis pin. (EILS, SILS EIES, SIES Reg-

ister).

' . . Timer0 and Timer 1interrupts are signaled via this pins.
INT2 Timer O or Timer 1 interrupt, They are logical or combined
Low voltage detection

In case of low voltage detection it is indicated by INT2

For 16-bit multiplexed mode (MDJ[2:0] = 1,0,0; MDE[2:0] = 0,x,x) and SPI mode (MD[2:0] = 1,1,0) the interrupt
pin assignment is:

Pin name Internal E-Ray signal Description

Signal is activate if Interrupt line is activated via ILE
Register (ILE.O = 1).

INTO eray_int0 All E-Ray interrupts set to Interruptline0 and activated
will be signaled via this pin (EILS, SILS EIES, SIES
Register).

Signal is activate if Interrupt line is activated via ILE
Register(ILE.1 = 1)

INT1 eray_intl All E-Ray interrupts set to Interruptlinel and activated
will be signaled via this pin. (EILS, SILS EIES, SIES
Register).
INT2 Timer Interrupt O TimerO Interrupt is signaled via this pins.
INT3 Timer interrupt 1 Timerl Interrupt is signaled via this pins.
INT4 Low voltage detection In case of low voltage detection itis indicated by INT4

pin.
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11. Pin level at interrupt pins

In case that the interrupt pin is enabled following level is output

Level Description
0 default value, no interrupt request is pending
1 Interrupt request is pending

The output changes to Low-Level when the corresponding flag in the E-Reay register is cleared.
For timer0 and timer1 interrupt pin(s) the High level is output only a dedicated time and set back to Low-Level.
See E-Ray User Manual for details. It is recommended to use egde detection at host side for these pins.

12. Data Accessing of MB88121 series

The MB88121 series includes a parallel bus Interface using 16-bit data width. However the internal Communi-
cation Controller requires a 32-bit data access. Therefore always access the MB88121 using 32-bit data access.
The Bus Interface expect two 16-bit data transfer from the Host MCU.

The order of the transfer is important, otherwise data can be lost.

First 16-bit write cycle must be the lower, the second 16-bit write cycle the higher 16-bit address of the 32-bit
address. As soon as data is written to the higher 16-bit Address, the Communication Controller is writing the
32-bit value to the address.

Example:

Write access to Input buffer: First 32-bit register WRDS1: (Address: 0x400 - 0x403)
Value of WRDS1 register: 0x0000 0000

First 16-bit write cycle via Bus interface to address 0x400-401: Value: 1234

Value of WRDS1 register; 0x0000 0000

Second 16 bit write cycle via Bus Interface to address 0x402 - 0x403: Value 5678
32-bit data written to WRDS1 address.

Value of WRDS1 register: 0x1234 5678
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B BLOCK DIAGRAM
MB88121/MB88121A/MB88121B/MB88121C

FlexRay ASSP
-

[%2)
g <> PORTA |<& - RAMA Global Time
QE-G—, Management
v O
L2
S S <@ PORTB | RAMDB
= Network
Management
MB88121/A/B/C t
S
o4 £ =P Input Buffer = Error
Handlin
@) - o Message 9
3 = Handler
T T |- Output Buffer [-ei=
o ©) Startup
= t Logic
Clock DMA Message Interrupt
Control Support™ RAM Logic
*1: DMA support is only available on MB88121A/B/C
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B HOST INTERFACES

Connection to Host CPU in 16-bit multiplexed Mode (MB88121B/C only)

Host CPU MB88121B/C
AD[10:0] “ AD[10:0]
vce ﬁ?o vce
D[15:11] “ D[15:11] Vss ‘ﬁvss
BCLK ————» BCLK
ALE/AS ————» ALE/AS Phvsical
_ __ ysica
RD ——— RD -
__ _ s |Layer A/B
WR ——— > WR
CS——p CsS
DMA_REQ | DMA_REO MDI[2:0] 47; I/F Mode Selection
RDY <@—— RDY MDE[2:0] 473; Mode Expansion
INT[4:0] 4# INT[4:0] c
RST X0 X1 I]_
ﬂ[”}; or square wave input
Reset I I

*1: DMA_REQ can only be used if RDY is not used, e.g. with automatic wait states.
The initial function of the RDY/DMA_REQ pin is RDY.
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Host CPU

A[10:0]

D[15:0]

BCLK
RD

WR

cs
DMA_REQ
RDY

INT[2:0]

FlexRay ASSP

MB88121(A/B/C)
) oo
VSsS
"'_Illli"'tﬂl&O]
——® BCLK
————» RD
——— B WR
I i CsS
~4———— DMA_REQ* MD[2:0]
~—— RDY MDE[2:0]
- INT[2:0] C
RST X0 X1
Reset

*1: MB88121A/B/C only

Connection to Host CPU in 16-bit non-multiplexed Mode

ﬁs%o vCC
ﬁVSS
4

476L>

Physical
Layer A/B

473; I/F Mode Selection

473; Mode Expansion

L L

rev 1.48
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or square wave input
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Connection to Host CPU in SPI Mode (MB88121B/C only)

Host CPU MB88121B/C
vce ﬁs%o vce
VSS VSS

)

CS——®| CS

—> o
SeK SeK Physical
SDO ——— = SDI R Layer A/B
SD| ~¢—— SDO
MDI[2:0] 473; I/F Mode Selection
MDE[2:0] 473; Mode Expansion
INT[4:0] | <@ INT[4:0] MDSJ[2:0] 473; Serial Mode Settings

- C —_l
RST X0 Xi
L

ﬂﬂ&; or square wave input

Reset I I
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H /O MAP
Address | Symbol Name Reset Access
Customer Registers
MB88121: 0410 7905
0x0000 VER Version Information Register mggggig 8328 ;ggi r
MB88121C: 0440 79FF
0x0004 CCNT Clock Control Register 0000 0000 riw
reserved : r

0x0008 cusz Customer 2 Register (DBGS & DMAS) mgzziiNB/C?)%%% (())(())(())((; r/w
0X000C - reserved MB88121(A): 0000 0000 r

INT Interrupt Register MB88121B/C: 0000 0000 riw

Special Registers
. MB88121: 0000 0000
0x0010 - reserved (1) (don’t write) MBS8121A/B/C: 0000 0300 r
0x0014 - reserved (1) (don't write) 0000 0000 r
0x0018 - reserved (1) 0000 0000 r
0x001C LCK Lock Register 0000 0000 riw
Interrupt Registers
0x0020 EIR Error Interrupt Register 0000 0000 riw
0x0024 SIR Status Interrupt Register 0000 0000 riw
0x0028 EILS Error Interrupt Line Select 0000 0000 riw
0x002C SILS Status Interrupt Line Select mgziiNB c: %33%3; T:';IIZ:II:: riw
0x0030 EIES Error Interrupt Enable Set 0000 0000 riw
0x0034 EIER Error Interrupt Enable Reset 0000 0000 riw
0x0038 SIES Status Interrupt Enable Set 0000 0000 r/w
0x003C SIER Status Interrupt Enable Reset 0000 0000 riw
0x0040 ILE Interrupt Line Enable 0000 0000 r/w
0x0044 TOC Timer 0 Configuration 0000 0000 riw
0x0048 T1C Timer 1 Configuration 0002 0000 riw
0x004C STPW Stop Watch Register MB88121/A: 0000 0000 W
STPW1 Stop Watch Register 1 MB88121B/C: 0000 0000
0x0050 - reserved MB88121/A: 0000 0000 ;
STPW2 Stop Watch Register 2 MB88121B/C: 0000 0000

0x0054 -
o0 - reserved (11) 0000 0000 r
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(Continued)
Address | Symbol Name Reset Access

CC Control Registers

) . . MB88121:  0C40 0000
0x0080 SuUCC SUC Configuration Register 1 MBS8121A/B/C: 0C40 1000 riw

MB88121: 0100 05A4

0x0084 SUCC2 SUC Configuration Register 2 MB88121A/B/C: 0100 0504 riw

0x0088 SUCC3 SUC Configuration Register 3 0000 0011 riw

0x008C NEMC NEM Configuration Register 0000 0000 r/w
MB88121:  084C 0005

0x0090 PRTC1 PRT Configuration Register 1 riw

MB88121A/B/C: 084C 0633

' . . MB88121: OF2D OEOE
0x0094 PRTC2 PRT Configuration Register 2 riw
MB88121A/B/C:0F2D OAOE

MB88121: 0001 0000

0x0098 MHDC MHD Confi tion Regist /
X onfiguration Register MB88121A/B/C: 00000000 |
0x009C - reserved (1) 0000 0000 r
MB88121: 0000 02D0
0x00AO0 GTuC1 GTU Configuration Register 1 riw

MB88121A/B/C: 0000 0280

) . . MB88121.: 0002 000C
0x00A4 | GTUC2 GTU Configuration Register 2 MB8S8121A/B/C: 0002 000A riw

0Ox00A8 GTUC3 GTU Configuration Register 3 MB88121. 0001 0000 riw
9 9 MB88121A/B/C: 0202 0000

MB88121: 000A 0009
A TUC4 T fi tion Register 4
Ox00AC GTUC GTU Configuration Register MB8S121A/B/C: 0008 0007 riw

MB88121:  0OAO01 0000

0x00BO | GTUCS GTU Configuration Register 5 MB88121A/B/C: OE0O 0000 riw

0x00B4 | GTUC6 GTU Configuration Register 6 0002 0000 riw
. . . MB88121: 0002 0005

0x00B8 | GTUC? GTU Configuration Register 7 MBSS121A/B/C: 0002 0004 riw

0x00BC | GTUCS8 GTU Configuration Register 8 0000 0002 riw
) . . MB88121: 0001 0101

0x00CO0 GTUC9 GTU Configuration Register 9 riw

MB88121A/B/C: 0000 0101
MB88121: 0002 0001

4 TUC1 T fi ion Regi 1
0x00C GTUC10 GTU Configuration Register 10 MBS88121A/B/C: 0002 0005 riw
0x00C8 | GTUC11 GTU Configuration Register 11 0000 0000 riw
0x00CC -

- reserved (13) 0000 0000 r
O0x00FC
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Address | Symbol Name Reset Access
CC Status Registers
MB88121: 0000 4000
0x0100 CCsVv CC Status Vector r
X us MB88121A/B/C: 0010 4000
0x0104 CCEV CC Error Vector 0000 0000 r
0x0108 -
- reserved (2) 0000 0000 r
0x010C
MB88121: 03FF 03FF
11 vV lot ter Val
e Slot Counter Value MB88121A/B/C: 0000 0000 | '
0x0114 | MTCCV Macrotick and Cycle Counter Value 0000 0000 r
0x0118 RCV Rate Correction Value 0000 0000 r
0x011C ocv Offset Correction Value 0000 0000 r
0x0120 SFS Sync Frame Status 0000 0000 r
0x0124 SWNIT Symbol Window and NIT Status 0000 0000 r
0x0128 ACS Aggregated Channel Status 0000 0000 riw
0x012C - reserved (1) 0000 0000 r
0x0130 -
ESIDn Even Sync ID [1...15] 0000 0000 r
0x0168
0x016C - reserved (1) 0000 0000 r
0x0170 -
OSIDn Odd Sync ID [1...15] 0000 0000 r
0x01A8
0x01AC - reserved (1) 0000 0000 r
0x01BO -
NMVn Network Management Vector [1... 3] 0000 0000 r
0x01B8
0x01BC -
- reserved (81) 0000 0000 r
0x02FC
Message Buffer Control Registers
MB88121: 0080 0000
MR M RAM fi ti
0x0300 C essage Configuration MB88121A/B/C: 0180 0000 riw
0x0304 FRF FIFO Rejection Filter 0180 0000 riw
0x0308 FRFM FIFO Rejection Filter Mask 0000 0000 riw
OX030C - reserved (1) MB88121/A: 0000 0000 r
FCL FIFO critical level MB88121B/C: 0000 0080 | riw
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Address | Symbol Name Reset Access
Message Buffer Status Registers
0x0310 MHDS Message Handler Status 0000 0000 riw
0x0314 LDTS reserved MB88121: 0000 0000 r
Last Dynamic Transmit Slot MB88121A/B/C: 0000 0000 r
0X0318 - reserved MB88121/A: 0000 0000 ;
FSR FIFO Status Register MB88121B/C: 0000 0000
OX031C - reserveds MB88121/A: 0000 0000 r
MHDF Message Handler Constraints Flags MB88121B/C: 0000 0000 | riw
0x0320 | TXRQ1 Transmission Request 1 0000 0000 r
0x0324 | TXRQ2 Transmission Request 2 0000 0000 r
0x0328 TXRQ3 Transmission Request 3 0000 0000 r
0x032C | TXRQ4 Transmission Request 4 0000 0000 r
0x0330 NDAT1 New Data 1 0000 0000 r
0x0334 NDAT?2 New Data 2 0000 0000 r
0x0338 NDAT3 New Data 3 0000 0000 r
0x033C NDAT4 New Data 4 0000 0000 r
0x0340 | MBSC1 Message Buffer Status Changed 1 0000 0000 r
0x0344 | MBSC2 Message Buffer Status Changed 2 0000 0000 r
0x0348 MBSC3 Message Buffer Status Changed 3 0000 0000 r
0x034C | MBSC4 Message Buffer Status Changed 4 0000 0000 r
0x0350 -
- reserved (40) 0000 0000 r
0x03EC
Identification Registers
MB88121/A: 0000 0000
- reserved
0x03F0 CREL Core Rel Endian Redgist MB88121B: 0726 0412 r
ore release Endian Register MB88121C: 1027 1031
0x03F4 - reserved MB88121/A: 0000 0000 ;
ENDN Endian Register MB88121B/C: 8765 4321
0x03F8 -
- reserved 0000 0000 r
0x03FC
(Continued
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(Continued)
Address | Symbol Name Reset Access
Input Buffer
0x0400 - . .
WRDSN Write Data Section [1...64] 0000 0000 riw
0x04FC
0x0500 | WRHS1 Write Header Section 1 0000 0000 riw
0x0504 | WRHS2 Write Header Section 2 0000 0000 riw
0x0508 | WRHS3 Write Header Section 3 0000 0000 riw
0x050C - reserved (1) 0000 0000 riw
0x0510 IBCM Input Buffer Command Mask 0000 0000 riw
0x0514 IBCR Input Buffer Command Request 0000 0000 riw
0x0518 -
- reserved (58) 0000 0000 r
0x05FC
Output Buffer
0x0600 - i
RDDSn Read Data Section [1 ...64] 0000 0000 r
0x06FC
0x0700 RDHS1 Read Header Section 1 0000 0000 r
0x0704 RDHS2 Read Header Section 2 0000 0000 r
0x0708 RDHS3 Read Header Section 3 0000 0000 r
0x070C MBS Message Buffer Status 0000 0000 r
0x0710 OBCM Output Buffer Command Mask 0000 0000 riw
0x0714 OBCR Output Buffer Command Request 0000 0000 riw
0x0718 -
- reserved (58) 0000 0000 r
Ox07FC

» Explanation on read/write

rlw: Readable and Writable

r: Read only
w:  Write only

Note : Any write access to reserved addresses in /O map may result in unexpected behaviour. A read access to
reserved address results in reading “X”.
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B VERSION INFORMATION REGISTER (VER)

Address 31 24 23 16 15 8 7 0 Initial value
ox0000 | wvibizo] | Nvizo] | cvizo] | ECRI70] | mB8ss121: 0x04107905
R R R R MB88121A 0x04207906
MB88121B: 0x043079FF
MB88121C: 0x044079FF
bit7 - bit0
ECR[7:0] FlexRay IP Version
0x05 PreBeta2update
0x06 Beta
OxFF Rev. 1.0 RC1 and above *)
bit15 - bit8
= CIV[7:0] LSI Number
0x79 MB88121/A/B/C
bit23 - hit16
B INV[7:0] LSI Version

0x10 MB88121

0x20 MB88121A
0x30 MB88121B
0x40 MB88121C

P> it31 - bit24
VID[7:0] JEDEC Vendor ID
0x04 MB88121/A/B/C
R: Read only *) look up CREL register for detailed IP version when reading OxFF in ECR string
Bit Name Function
The JEDEC Vendor ID Code is shown. The
bit31 - bit24 | VID: JEDEC Vendor ID Code value of MB88121, MB88121A , MB88121B

and MB88121C is 0x04. Writing is invalid.

The LSI Version information is shown. The
value of MB88121 is 0x10, the value of
bit23 - bitl6 |INV: LSI Version MB88121A is 0x20 and the value of
MB88121B is 0x30 and the value of
MB88121C is 0x40. Writing is invalid.

The LSI Number information is shown. The
bit15 - bit8 CIV: LSI Number value of MB88121, MB88121A , MB88121B
and MB88121C is 0x79. Writing is invalid.

The FlexRay IP Version information is shown.
The value of MB88121 is 0x05, the value of
bit7 - bit0 ECR: FlexRay IP Version MB88121A is 0x06. All other the value is
OxFF, the CREL register contains the IP ver-
sion. Writing is invalid.
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B CLOCK CONTROL REGISTER (CCNT)

The CLOCK CONTROL Register (except SRST[1:0]) is writeable in DEFAULT_CONFIG (CCSV][5:0] = 00 0000)

FlexRay ASSP

or CONFIG state (CCSV[5:0] = 00 1111), only. SRST[1:0] is always writeable.

Address 31 4 1B 1 1 10 938 7 6 5 4 3 2 1 0 Initial value
0x0004 RSV |sRsT[L:0j[PMUL[2]] RSV [ sDivi1:0] | RSV [sTOP|RCLK|PMULI1:0]| SSEL| PON | 0x00000000
R/W RIW RW  RW RIW RW RW RW RIW RW  RW
bit0
L» PON PLL Oscillator Enable
0 Stop PLL oscillator
1 Enable PLL oscillator
bitl
— SSEL System Clock Selection
0 Select the oscillation clock (X0/X1)
1 Select the PLL clock
bit11,bit3 - bit2
> PMUL[2:0] | PLL Multiplier Selection
0 0 0 | XO/X1 (4MHz) x 20 (80MHz)
0 0 1 | X0/X1 (5MHz) x 16 (80MHz)
0 1 0 | XO0/X1 (8MHz) x 10 (80MHz)
0 1 1 | X0/X1 (10MHz) x 8 (80MHz)
1 0 0 | XO0/X1 (16MHz) x 5 (80MHz)
1 0 1 | X0/X1 (20MHz) x 4 (80MHz)
bit4
. RCLK RAM Clock Selection (MB88121A/B only)
0 Select System Clock
1 Select System Clock divided by 2
bits
—— P STOP Clock Stop
0 Supply the system clock for FlexRay Controller
1 Stop the system clock for FlexRay Controller
bit8 - bit7
— > SDIV[1:0] | Division for system clock (MB88121A/B only)
0 0 System clock is divided by 1
0 1 System clock is divided by 2
1 0 System clock is divided by 4
1 1 System clock is divided by 8
bit13 - bit12
B SRST[1:0] | Software Reset
See after sheet
bit31 - bit14, bit10 - bit9, bit6
R: Read only RSV | Reserved
R/W: Read/Write These bits are reserved. Always write “0”. “0” is read.

rev 1.48
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Bit

Name

Function

bit31 - bit14

RSV: Reserved

These bits are reserved. “0” is read. Write “0”.

bitl3 - bit12

SRST[1:0]

These bits initialize Communication Controller. When "00", "01",
"10", "11" are written to these bits continuously, Communication
Controller is initialized.

First : write "00" to SRST[1:0]

Second: Write "01" to SRST[1:0]

Third : Write "10" to SRST[1:0]

Forth : Write "11" to SRST[1:0] <- Initialize
If the condition isn't full, Communication Controller isn't initialized.
These bits are invalid for MB88121, MB88121A and MB88121B.

bit10 - bit 9

RSV Reserved

This bit is reserved. Always write “0”.

bit8 - bit7

SDIV[1:0]:
Division for system
clock

These bits control the division for system clock. This function is supported in
MB88121A, MB88121B and MB88121C. These bits are reserved in MB88121.
In MB88121, “0” is read and write “0”".

SDIV[1] | SDIVIO] |Function

0 0 System clock is divided by 1

System clock is divided by 2

0 1
1 0 System clock is divided by 4
1 1 System clock is divided by 8

<<Note>>
When FlexRay controller can receive or transmit data, these bits must not be
changed.

bit6

RSV: Reserved

This bit is reserved. Always write “0".
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Bit Name Function
bit5 STOP: This bit stops the system clock. If this bit set to “1”, the system clock is stopped.
Clock Stop But the oscillator is active.
When this bit is set to “1”, please carry out the following procedures.
-PLL On
1) Stop receiving and transmitting for FlexRay controller.
2) Set“0” to SSEL bit.
3) Set“0” to PON bit.
4) Set“1” to STOP bhit.
- PLL Off
1) Stop receiving and transmitting for FlexRay controller.
2) Set“1”to STOP bit.
When this bit is changed into “0” from “1”, please carry out in the following
procedures.
-PLL On
1) Set“1”to PON bit.
2) Set“0” to STOP bit.
3) Set “1” to SSEL bit after PLL lock up time (600us).
4) Enable to receive and transmit data for FlexRay controller.
- PLL Off
1) Set“0”to STOP bit.
<<Note>>
When FlexRay controller can receive or transmit data, these bits must not be
changed.
bit4 RCLK: This bit selects the RAM clock in MB88121A, MB88121B.
RAM Clock Selection |If this bit is “0”, the system clock is selected as the RAM clock.
If this bit is “1”, the system clock divided by 2 is selected as the RAM clock.
In MB88121, this bit is reserved. Write “0”. “0” is read.
<<Note>>
When FlexRay controller can receive or transmit data, these bits must not be
changed.
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Bit

Name

Function

bit 11
bit3 — bit2

PMUL[2:0]:
PLL Multiplier Selec-
tion

These bits control the PLL multiplier. These bits must set up so that the PLL
clock is set to 80MHz.

In MB88121 and MB88121A, the functionality of the PLL is not guaranteed.

For MB88121B/C, the evaluation of the PLL performance is pending. For this
reason, do not use other settings than PMUL[1:0] = “11".

PMUL[2] | PMUL[1] | PMUL[0] Function

0 0 0 X0/X1 (4MHz) x 20 (80MHz)
X0/X1 (5MHz) x 16 (80MHz)
X0/X1 (8MHz) x 10 (80MHz)
X0/X1 (1OMHz) x 8 (80MHz)
X0/X1 (16MHz) X 5 (80MHz)™™
X0/X1 (20MHz) X 4 (80MHz)™®

reserved

P[P OO|O

Rrlo|lo|r|r|oO
Rlo|lr|lo|lr|o|r

1 1
*1: MB88121C only

<<Note>>

These bits must be changed before PON bit is set to “1”.

When 16 bit parallel bus and external clock are used(MD2="1", MD1="0",
MDO0="1"), the clock for X0/X1 pins can be used from 4MHz to 20MHz.

When 16 bit parallel bus and oscillator are used(MD2="1", MD1="0", MD0="0"
), the clock for X0/X1 pins can be used from 4MHz to 8MHz.

When serial bus is used(MD="1", MD1="1", MD0="0") on external clock, the
clock for X0/X1 pins can't be used at 16MHz and 20MHz, and on oscillator, the
clock for X0/X1 pins can be used from 4MHz to 8MHz. And PMUL[2:0] bits
shouldn’t be set to "100” and “101".

Setting to be resered is prohibition.

reserved

bitl

SSEL:
System Clock
Selection

This bit selects the system clock.
"0": Select the clock of X0/X1
"1": Select the clock of PLL

In MB88121 and MB88121A, the functionality of the PLL is not guaranteed.

<<Note>>
» Must be changed into "1" from "0" after "1" is set as a PON bit and PLL
lock-up time (600us) passes.
« If the oscillater of PLL is stopped, PON bit is set to "0" after this bit is
changed to "0".
* When FlexRay controller can receive or transmit data, these bits must not
be changed.

34
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Bit Name Function

bit0 PON: This bit controls PLL oscillator.
PLL Oscillator Enable "0": Stop PLL oscillator
"1": PLL oscillator enable

In MB88121 and MB88121A, the functionality of the PLL is not guaranteed.

<<Note>>
This bit must be changed when SSEL bit is "0".
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Clock supply circuit of MB88121

X0 —
X1 —

OSCp»

PON

RAM Clock

__/

[

SSEL

STOP

PMULJ[L:

0]

Clock supply circuit of MB88121A/B/C (MD[2:0] =10 0)

X0 —

OSCfe

X1 —

)

System Clock

RAM Clock

[

RCLK

4
8

el

PON

SSEL

"1 MB88121A/B
2MB88121C

36

STOP

PMUL[1:0]"
PMUL[2:0]2

System Clock

SDIV[1:0]
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Clock supply circuit of MB88121B/C for SPI mode (MD[2:0] =11 0)
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SPI Clock

RAM Clock

X0 — .

%1 __losc \\T
PLL |

PON SSEL

PMUL[L:0]
PMUL[2:0]2

"1 MB88121B

2MB88121C

System Clock

RCLK
\
>—| /2 I
gl
SDIV[1:0]
STOP
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Clock Settings after power-on / reset in SPI mode

Use of 4 MHz external crystal

HOST MCU:
Setup SPI interface
Baudrate: Max: 1Mbaud
power-on (When using 4 MHz external
clock for MB88121)

MB88121:
CCNT.PMUL[1:0] =

CCNT.PON =1 HOST:
Wait PLL oscillation stabilisation

time of MB88121 series.
(600 us after reset / power on)

HOST:
Set CCNT.SSEL =1 at
MB88121
(switch from external clock to
PLL clock)
/ Max. SPI speed 1Mbd
MB88121 internal clock is set to 80

MHz
Max. SPI frequency of 8MHz possible

HOST:
Setup SPI speed (max.
8MHz)
Initialise MB88121 via SPI

38 rev1.48 29/Jan/2013



MB88121 FlexRay ASSP

B Customer 2 Register

The Customer2 Register (CUS2) is a 32-bit register, at address 0x0008.
The upper 16 bit (B16..31) are called Debug support Register (DBGS).
The lower 16 bit (Bit 0..15) are called DMA support register (DMAS)
Always access the customer 2 register 32-bit wise

Address
0x0008

DBGS DMAS

rev1.48 29/Jan/2013 39



MB88121

13. Debug support Register (DBGS)
The Debug support register is available only in MB88121B/C. It is reserved in MB88121(A).
Bits 31 - 27 are available in MB88121B/C, only. For MB88121(A) they are reserved

FlexRay ASSP
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Address
0x0008 31 30 29 28 27 26 16
MBSUE | CYCSE | MTE | SDse |[cycsoE RSV
RIW RIW RIW RIW R/W RIW
bit26 - bit16
RSV | Reserved
Write “0”. “0” is read.
bit27
—» CYCSOE Cycle Start 0 Enable
0 Output “L*
1 Output start of cycle 0
bit28
—®| SDSE Start of Dynamic Segment Enable
0 Output “L*
1 Output start of dynamic segment
bit29
EE— MTE Macrotick start enable
0 Output “L*
1 Output start of Macrotick
bit30
p| CYCSE Cycle start enable
0 Output “L*
1 Output start of cycle
bit31
p MBUSE Message buffer status enable
0 Output “L*
1 Output Message buffer status updated
R: Read only
R/W: Read/Write

rev 1.48
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Bit

Name

Function

bit31

MBSUE: Message buffer Status update enable

This bit controls the Message buffer status
update ports: MBSU_RX1; MBSU_TX1,
MBSU_TX2, MBSU_RX2

"0": Disabled
"1": Enabled

<<Note>>

If enabled output “High” at every Message
buffer status update. High duration: One RAM
clock cycle.

If “0" is set outputs “L” at pin.

bit30

CYCSE: Cycle start output enable

This bit controls the Cycle start output
"0": Disabled
"1": Enabled

<<Note>>

If enabled output “High” at every cycle start.
High duration: One RAM clock cycle

If “0" is set outputs “L” at pin.

bit29

MTE: Start of Macrotick output enable

This bit controls the Macrotick start output
"0": Disabled
"1": Enabled

<<Note>>

If enabled output “High” at every Macrotick
start. High duration: One RAM clock cycle
If “0" is set outputs “L” at pin.

bit28

SDSE: Start of dynamic segment output enable

This bit controls the start of dynamic segment
output

"0": Disabled

"1": Enabled

<<Note>>

If enabled Output “High” at every start of dy-
namic segment. High duration: One RAM
clock cycle

If “0" is set outputs “L” at pin.

bit27

CYCSOE: Start of cycle 0 output enable

This bit controls the Cycle 0 start output
"0": Disabled
"1": Enabled

<<Note>>

If enabled output “High” at every cycle O start.
High duration: One RAM clock cycle

If “0" is set outputs “L” at pin.

bit26 - bit16

RSV: Reserved

These bits are reserved. "0" is read. Write "0".

rev1.48 29/Jan/2013
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14. DMA SUPPORT REGISTER (DMAS)
The DMA support register is available only in MB88121A/B/C. It is reserved in MB88121.

15 3 2 1 0 Initial value
RSV SWAP | DMAINV | DMARE | DMAOE | 0x00000000
R RIW RIW RIW RIW
| ‘ ‘
\_» bit0
DMAOE DMA Request Pin Output Enable
0 High-z
1 Output DMA Request
bitl
——» DMARE DMA Request Enable
0 Disabled
1 Enabled
bit2
—— | DMAINV | DMA Request Level Inverted
0 Active level for DMA request is “H”
1 Active level for DMA request is “L”
bit3
L e SWAP Byte Swap Enable Bit
R: Read only g Not swap
R/W: Read/Write 1 swap
- hit31 - bit4
RSV Reserved

Write “0”. “0” is read.
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Bit Name Function
bitl5 - bit4 |RSV: Reserved These bits are reserved. "0" is read. Write "0".
bit3 SWAP: Byte Swap Enable Bit |This bit selects whether to exchange the data handled with input/
output buffer by each byte.In the case of MB88121A and
MB88121B, this bit is dealt with for "0".
When this bit set to "0":
In this case, writing and reading are done as it is.
When this bit set to "1":
<460, 360 mode>
When writing it in the input buffer, the data of bit 7-0 is written in
bit31-24 in the input buffer. The data of bit 15-8 is written in
bit23-16 in the input buffer. The data of bit 23-16 is written in
bit15-8 in the input buffer. The data of bit 31-24 is written in bit7-0
in the input buffer.
When it is read from the input/output buffer, the data of bit 7-0
of the input/output buffer is read as bit 31-24. The data of bit 15-8
of the input/output buffer is read as bit 23-16. The data of bit
23-16 of the input/output buffer is read as bit 15-8. The data of
bit 31-24 of the input/output buffer is read as bit 7-0
<16FX mode>
When writing it in the input buffer, the data of bit 7-0 is written in
bit15-8 in the input buffer. The data of bit 15-8 is written in bit7-0
in the input buffer. The data of bit 23-16 is written in bit31-24 in
the input buffer. The data of bit 31-24 is written in bit23-16 in the
input buffer.
When it is read from the input/output buffer, the data of bit 7-0
of the input/output buffer is read as bit 15-8. The data of bit 15-8
of the input/output buffer is read as bit 7-0. The data of bit 23-16
of the input/output buffer is read as bit 31-24. The data of bit
31-24 of the input/output buffer is read as bit 23-16
<<Note>>
This bit is invalid serial bus mode.
This bit is valid for the 16-bit parallel (non-multiplex and multi-
plex).
bit2 DMAINV: DMA Request Level | This bit controls the DMA request level.
Inverted "0": Active level for DMA request is "H"
"1": Active level for DMA request is "L"
<<Note>>
It is valid when DMAOE bit is "1".
bitl DMARE: DMA Request enable | This bit controls the DMA request.
"0": Disabled
"1": Enabled
<<Note>>
It is valid when DMAOE bit is "1".
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Bit

Name

Function

bit0

DMAOE: DMA Request Pin
Output Enable

This bit controls output enable for DMA request pin.
"0": High-Z at DMA_REQ pin
"1": Output DMA request at DMA_REQ pin

Application flow

The MB88121 support DMA transfer option for Input buffer and Output buffer data tranfer. In case the Host MCU

is able to use DMA transfer via the external bus interface the DMA_req pin of MB88121 have to be connected to
the DMA request input pin of host MCU.

DMA usage for Input buffer data transfer
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HOST: Initialise DMA at MB88121

DMAS.DMARE = 0; (DMA request disabled)
DMAS.DMAINV = 0; (H-Level Active)

DMAS.DMAOE = 1; (enable DMA output at DMA_req pin

+ DMA_REQ set to inactive Level:

( Output “L"-Level)

HOST: Initialise DMA transfer at HOST CPU
Setup DMA transfer: Copy data from Host to MB88121 WRDSx .
Register (0x400 - 0x4FC) via external Bus Interface

HOST: Activate DMA_REQ pin at MB88121
DMAS_DMARE = 1; (Enable DMA request)

DMA_REQ gets active:
Output Level change from “L" to “H"-Level

—_ — — — — — — e

\ ground )

HOST: End of DMA transfer

Activation of Input buffer to message buffer transfer by writing
IBCM and IBCR register at MB88121

IBCM.LDSS = 1; (Update data section)

IBCM.IBSYS ==0?

If yes: IBCM.IBRH[6:0] = <message buffer> (start transfer)
DMAS_DMARE = 0; (disable DMA request pin)

DMA_REQ gets inactive:
Output Level change from “H" to “L"-Level

Further data Yes
transfer to input
buffer?
NO
( HOST: continue Application >

DMA usage for Ouput buffer data transfer
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HOST: Request Message Data copy from Message Buffer RAM to output buffer shadow at
MB88121

OBCR.OBSYS == 0 ?; (check if transfer ongoing) If Yes:

OBCR.OBRS[6:0] = <message buffer>; (number of message buffer to be copied into output buffer)
OBCR.REQ=1; (Request data transfer from message RAM to output buffer shadow

HOST: Initialise DMA at MB88121
DMAS.DMARE = 0; (DMA request disabled), DMAS.DMAINV = 0; (H-Level Active)
DMAS.DMAOE = 1; (enable DMA output at DMA_req pin

' DMA_REQ set to inactive Level: ( Output “L"-Level)

Setup DMA transfer: Data transfer from Output buffer Register (0x600 - Ox6FC) to HOST memory
via external Bus Interface

(HOST: Swap Output buffer / Output buffer shadow

CHOST: Initialise DMA transfer at HOST CPU

OBCR.OBSYS == 0 ? (No data transfer to output buffer ongoing?
If Yes: OBCR.VIEW =1 (Swap output buffer with shadow buffer)

Y

Q Further data transfer from output buffer? ) Yes

OBCR.OBSYS ==0 ?; (check if no ongoing transfer) If Yes:
OBCR.OBRS[6:0] = <message buffer>; (number of mes-
sage buffer to be copied into output buffer)

OBCR.REQ=1; (Request data transfer from message RAM
to output buffer shadow

Y Y

NO

HOST: Activate DMA_REQ pin at MB88121
DMAS_DMARE = 1; (Enable DMA request)
MA_REQ gets active:
Output Level change from “L” to “H"-Level
\/ Host: execution of_Ap_pIi?ath Euri_ng_Dl\IA transfer i n_BaEkg_roﬁd ________ N

______________ }_____________/
HOST: End of DMA transfer (Data copied into host memory)
DMAS_DMARE = 0; (disable DMA request pin)

DMA_REQ gets inactive:
Output Level change from “H” to “L"-Level

Further data transfer from output buffer? N\
NO, / Yes

( HOST: continue Application)
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B Interrupt Register (INT)
The Interrupt Register (INT) is available in MB88121B/C. For MB88121(A) this Register is reserved.

31 8 7 6 5 4 3 2 1 0
| RSV |LvbiscL|LvoscL | TINTLE | TINTOE | LvD1sE | LvDsE | LvDis | LvDs
R RIW RIW R/IW RIW RIW RIW RIW R/IW

Address ‘ ‘ ‘
0x000C

Initial value
0x00000000

bit0
\—b LVD5 Low voltage detector flag for Vcc
0 Low voltage not detected

1 Low voltage detected
bitl
— VD18 Low voltage detector flag for internal 1.8V
0 Low voltage not detected

1 Low voltage detected

bit2
— > LVD5E Interrupt enable for LVD5
0 Interrupt disabled

1 Interrupt enabled
bit3
—— = LVDIS8E Interrupt enable for LVD18
0 Interrupt disabled

1 Interrupt enabled
bit4
— = TINTOE TINTO enable

0 Interrupt disabled
1 Interrupt enabled
bits
B TINT1E TINT1 enable

0 Interrupt disabled
1 Interrupt enabled
bit6
P LVD5CL Clear bit for LVD5 flag
0 LVD5 bit not cleared

1 LVD5 bit cleared to “0”
bit7
B LVD18CL | Clear bit for LVDS5 flag

0 LVD18 bit not cleared
1 LVD18 bit cleared to “0”
bit31 - bits
RSV Reserved
R: Read only - - | - -
R/W: Read/Write These bits are reserved. Always write “0”. “0” is read.
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Bit

Name

Function

Bit 31-8

reserved

These bits are reserved. "0" is read. Write "0".

Bit 7

LVD18CL: LVD18 clear bit

This bit clears the LVD18 bit by writing “1”

“0”: LVD18 Flag not changed
“1”: LVD18 Flag cleared to “0”
<<Note>>:

This Bit is always read as “0”

Bit 6

LVD5CL: LVD5 clear bit

This bit clears the LVDS5 bit by writing “1”

“0”: LVD5 Flag not changed
“1": LVD5 Flag cleared to “0”
<<Note>>:

This Bit is always read as “0”

Bit 5

TINTEL: TINT1 enable bit

This bit enables the Timer interrupt 1 (TINT1) signal output
via the corresponding INT pin.

“0": Interrupt disabled
“1": Interrupt enabled

Bit 4

TINTEO: TINTO enable bit

This bit enables the Timer interrupt 0 (TINTO) signal output
via the corresponding INT pin.

“0”: Interrupt disabled
“1": Interrupt enabled

Bit 3

LVD18E: Interrupt enable bit for
LvD18

This bit enables the LVD18 flag signal output via the corre-
sponding INT pin:

“0": Interrupt disabled
“1": Interrupt enabled

Bit 2

LVD5E: Interrupt enable bit for
LVD5

This bit enables the LVD5 flag signal output via the corre-
sponding INT pin:

“0": Interrupt disabled
“1": Interrupt enabled

Bit 1

LVD18: Low voltage detector Flag
for 1.8V

This bit indicates a lov voltage detection of internal 1.8V:
“0": No undervoltage occured
“1": undervoltage occured

<<Note>>

This Flag is cleared by writing “1” to Bit 7 LVD18CL

Bit 0

LVD5: Low voltage detector Flag
for 5V

This bit indicates a lov voltage detection of Vcc input volt-
age:

“0": No undervoltage occured
“1": undervoltage occured
<<Note>>
This Flag is cleared by writing “1” to Bit 6 LVD5CL

Note: In 16/bit none-multiplexed mode the LVD5, LVD18, TINTO and TINT1 are assigned to INT2 pin. In 16 bit mul-
tiplexed or SPI mode the assignment is: TINTO to INT2; TINT1 to INT3, LVD5 and LVD18 to INT4 pin. See also
chapter “Handling Devices” topic 10 Interrupt pin assignment

48
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B OTHER REGISTERS
Please refer to the E-Ray User’'s manual for a description of the other registers.
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B OPERATION IN 16-BIT NON-MULTIPLEXED PARALLEL BUS MODE

The 16bit non-multiplexed parallel bus is divided by an address bus and 16 bits data bus. As the register of the
FlexRay Controller is 32bit, it must be accessed at 16bit twice continuously.

1. 16bit non-multiplexed parallel bus timing

Read timing in FR460 mode

] ' ] 1 1
BIK | | | | | | | | | | |
i i i i i
— T T 1 1 I_li
cs : : ! : :
_ ‘ : ‘ ‘ High impedgnce
RD l I : v — . =
1 1 T T When CS='"H"or RD="H"
: : : AN :
" : : ! b\ :
1 1 1 1 1
1 1 1 1 1
A[10:0] : : Valid : X
] ] ] 1 ]
) ) ] ( )
D[15:0] ; ; | Valid D ;
i i ) ¥ !
1 1 1 1 1
RDY i i : i i
1 1 ] 1 1
! ! ! ! !

When the CS pin and the RD pin become "L", invalid data is output from the D[15:0] pins, and the RDY pin becomes
"L" at the next rising edge of the BCLK pin, causing the CPU to wait. After several BCLK cycles, the RDY pin be-
comes "H" at the rising edge of the BCLK pin and valid data is output from the D[15:0] pins. When the RD pin be-
comes "H", the D[15:0] pins become Hi-Z.
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Read timing in FR360 mode

1 ] ] ] \ 1 ] ] ]
TSR s I e < s N e N e B
s ! T ! g i : ! :
_ : : : : é : {High imedande _ 4~
RD i E L l l { When CS="H" ar RO="H" i
_ : : : <Al : ! AN
R : : : : g : : : \:
AL10:0] v X { Valid 4Bl Valid | E [v X
: : : LS : : [
Dl15:0] — : (1t Invalid + & davalid X1 Valid I ;
LR EE e e e
: : ! : < : . : :

When the CS pin and the RD pin become "L", invalid data is output from the D[15:0] pins, and the RDY pin becomes
"L" at the next falling edge of the BCLK pin, causing the CPU to wait. After several BCLK cycles, the RDY pin be-
comes "H" at the falling edge of the BCLK pin and valid data is output from the D[15:0] pins. When the RD pin
becomes "H", the D[15:0] pins become Hi-Z.

Read timing in 16FX mode

e L L LR L L L
R S S N O 00 S S S
oo e L
. : . ; : g : ' Hi~Z wher} CS="H’or RD="4’
WR : : | : : : : :
AL10:0] ' ' X %vmd ' é ' Val id ' ' ' X
D[15:0] ' ‘ { ‘ Tnvalid ' < Invz;hd X' Valid ' ”/—
e I SR W ey

: ‘ | 4 : : ‘

When the CS pin and RD pin become "L", data is output to the D15 to DO pins, the RDY pin is set to "L" at the
falling of the next BCLK pin and waits for the CPU. When data in the register is ready, the data is synchronized
with the falling edge of the BCLK pin. When the next rising edge of the BCLK pin, the RDY pin is set to "H".When
the CS or RD pin is set to "H", the D15 to DO pins are set to high impedance.
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Write timing in FR460 mode

BCIK _i | E | i |_i 2 i | i | i |__i L
S s i 1 S S E s e
R S A T I B R
0 s e | N B N N S Ty

: : i S : : :
AL10:0] : X! valid : g ! Valid | : X
D[15:0] E E (J Valid/ R j_ i Valid i >_§7
o T e

' g Write:data/ g g ' g g

When the CS pin and the WR pin become "L", the data on the D[15:0] pins is written to a temporary register at the
next rising edge of the BCLK pin, and the RDY pin becomes "L", causing the CPU to wait. When the data of the
temporary register is written to the register addressed by the A[10:0] pins, the RDY pin becomes "H".

Write timing in FR360 mode

e e R T
N R ]
i e W Bl
] ] : S : : ]
AL10:0] : v X valid ¢ : g Valid ! C X :
D[15:0] E E Valid i 7@ i < iValid i E
AR E e e e
: : : <4 ! : :
Write data

When the CS pin and the WR pin become "L", the data on the D[15:0] pins is written to a temporary register at the
next falling edge of the BCLK pin, and the RDY pin becomes "L", causing the CPU to wait. When the data of the
temporary register is written to the register addressed by the A[10:0] pins, the RDY pin becomes "H".

52 rev1.48 29/Jan/2013



MB88121 FlexRay ASSP
-

Write timing in 16FX mode

<
5
)
=
o,

A[10:0] Valid

N

D[15:0] —  Valid

e L I e T

RDY

PRSI S QR DR S QU DT W ) -

AN

Write data

When the CS pin and the WR pin become "L", the data on the D[15:0] pins is written to a temporary register at
thenext falling edge of the BCLK pin, and the RDY pin becomes "L", causing the CPU to wait. When the data of the
temporary register is written to the register addressed by the A[10:0] pins, the RDY pin becomes "H" at the rising
of the next BCLK pin.

2. Wait states caused by the RDY pin
The maximum low width of RDY is as follows.

1) BCLK=32MHz, RAM clock=80MHz

Device Low width of RDY during read operation | Low width of RDY during writing operation
MB88121 Maximum 5 BCLK Maximum 4 BCLK
MB88121A/
MB88121B/ Maximum 5 BCLK Maximum 5 BCLK
MB88121C

2) BCLK=32MHz, RAM clock=40MHz

Device Low width of RDY during read operation | Low width of RDY during writing operation
MB88121 Maximum 7 BCLK Maximum 6 BCLK
MB88121A/
MB88121B/ Maximum 7 BCLK Maximum 7 BCLK
MB88121C
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3. Theread timing for the register

The FlexRay Controller registers have a width of 32bit. A 32bit temporary read register is available to save read

data. In the case of reading in 16bit non-multiplexed parallel bus mode, data of the register selected by A[10:0] pins
is written to the temporary register by the first read access, and data of of the16bit upper temporary register is out-
put to the D[15:0] pins. Data of the16bit lower temporary register is output to the D[15:0] pins by the second read

access.
| | | | | | | |
BCLK I I | | I
| | ] | | | | | | | | | |
—_— | | ] | ] | ] | | | | | | l _
s A ST < N S S B B I R A N
] ] [] |§§ [] ] [] ] ] ] ] ] ]
| | ] | ] | ] | | | | | |
- | ] | ] | ] | | | | | | I —
RD : ] ] ] : ] ] ] : ] ] ] ]
| | ] | < ] | ] | | | | | |
WR : : | : g | : | : : : : : :
| | ] | ] | ] | | | | | |
| | ] | ] | ] | | | | | |
A[10:0] X' D dn 410 1< 1 4ni+ 0 XX anir2 | C X
| | | | << | | | | | | | | |
| + + + + + + + | + + + +
D[15:0] ——__ 'nVal}d ' < T#Valid' X 0855 ! >———X Infalid ' X AAFF | y—1—
: : : : : : ; : : : : : :
RDY : : : : : : : : : | oo :
| | T T T T | | | | | |
| | | |<< | | | | | | | | |
RTEMP[31:0]% ! X sooooooo ! & ! : ! 0055AAFF I !
1 1 A2 1 1 \ 1 1 1 1
xxxxxxxx isn’ t defined . .
Write the data|of register
[ ¢——Read timing (first operation) — > €—Read timing (second operation) —
RTEMP[31:0] is the temporary register for read

<<Note>>

Read timing for FlexRay Controller (FR460 mode)

As the register of the FlexRay Controller is 32bit, it must be accessed at 16bit twice continuously.
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4. The write timing for the register

The FlexRay Controller registers have a width of 32bit. A 32bit temporary write register is available to save write
data. Inthe case of writing in 16bit non-multiplexed parallel bus mode, data of the D[15:0] pins is written to the
16bit upper temporary register by the first write access, and data of the D[15:0] pins is written to the 16bit lower
temporary register by the second write access. Then data of the temporary register is written to the register of the
FlexRay controller.

BCLK

A[10:0]

D[15:0]

RDY

WTEMP[31:0]

|

4n +10

Ll

0055

T
X
>_

—
X
pau

ST

1 0055XxXXX 1

X0055AAFF ' 0055AAFF

xxxx isn t defined

>

<_
16bit writing(first operation

WTEMP[31:0] is the temporary register for writing

Write to the register of FlexRay Controller

16bit writing(second operation)

»
P>

<<Note>>

Write timing for FlexRay Controller (FR460 mode)

As the register of the FlexRay Controller is 32bit, it must be accessed at 16bit twice continuously.
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B OPERATION IN 16-BIT MULTIPLEXED PARALLEL BUS MODE

The 16bit multiplexed parallel bus is is sharing the lower 11 bus lines for address (A[0..10]) and data (D0..10).
As the register of the FlexRay Controller is 32bit wide, it must be accessed with two 16bit operations in consecue-
tive manner.

1. 16bit multiplexed parallel bus timing
Read timing in FR460 mode

v"‘f—j_
=l

The address data is latched by the rising edge of AS pin. When the CS pin and RD pin become "L", invalid data is
output from the D[15:11] pins and AD[10:0] pins, and the RDY pin becomes "L" at the next rising edge of BCLK
pin, causing the CPU to wait. After several BCLK cycles, the RDY pin becomes "H" at the rising edge of the BCLK
pin and valid data is output from the D[15:11] pins and AD[10:0] pins. When the RD pin becomes "H", the D[15:11]
pins and AD[10:0] pins become Hi-Z.
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Read timing in 16FX mode

o LU T LT
T N e NN T S A S S B N
I I
I T S R O S S
SRS SR S S SN S
RO S i
o~ CRRRD T e D
L A B SR

The address data is latched by the falling edge of ALE pin. When the CS pin and RD pin become "L", invalid data
is output from the D[15:11] pins and AD[10:0] pins, and the RDY pin becomes "L" at the next falling edge of BCLK
pin, causing the CPU to wait. After several BCLK cycles, the RDY pin becomes "H" at the rising edge of the BCLK
pin and valid data is output from the D[15:11] pins and AD[10:0] pins. When the RD pin becomes "H", the D[15:11]
pins and AD[10:0] pins become Hi-Z.
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Writing timing in FR460 mode

o L]

= T )
e e I

= | |

W | | |

FEERCEEE T N T S S E B
Y Y LY UGN [N R

EE_:DE}'—'—{H:H'LE:{I] = alid jﬁ

A

'.'ritall:hta

The address data are latched by the rising edge of AS pin. When the CS pin and the WR pin become "L", the data
on the D[15:11] pins and AD[10:0] pins is written to a temporary register at the next rising edge of the BCLK pin,
and the RDY pin becomes "L", causing the CPU to wait. When the data of the temporary register is written to the
register is written to the register addressed by the address data, the RDY pin becomes "H".

Writing timing in 16FX mode

i B Bl —
= Tl I
e L [T E i
e —
w —
P L Co
Fof : l ' :

The address data are latched by the falling edge of ALE pin. When the CS pin and the WR pin become "L", the
data on the D[15:11] pins and AD[10:0] pins is written to a temporary register at the next falling edge of the BCLK
pin, and the RDY pin becomes "L", causing the CPU to wait. When the data of the temporary register is written to
the register is written to the register addressed by the address data, the RDY pin becomes "H".
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2. Wait states caused by the RDY pin

The maximum low width of RDY is as follows.
1) BCLK=32MHz, RAM clock=80MHz

MODE Low width of RDY during read operation | Low width of RDY during writing operation
FR460 Maximum 5BCLK Maximum 5BCLK
16FX Maximum 5BCLK + Low width of BCLK Maximum 5BCLK + Low width of BCLK

2) BCLK=32MHz, RAM clock=40MHz

MODE Low width of RDY during read operation | Low width of RDY during writing operation
FR460 Maximum 7BCLK Maximum 7BCLK
16FX Maximum 7BCLK + Low width of BCLK Maximum 7BCLK + Low width of BCLK

3. Theread timing for the register

The FlexRay Controller registers have a width of 32bit. A 32bit temporary read register is available to save read

data. In the case of reading in 16bit multiplexted parallel bus mode, data of the register selected by the address

data latched by the AS pin or ALE pin is written to the temporary register by the first read access, and the data of

temporary register is output to the D[15:11] pins and AD[10:0] pins as follows.

FR460 mode: Data of the 16bit upper temporary register is output to the D[15:11] pins and AD[10:0] in case of the
first read access, and data of the 16bit lower temporary register is output to the D[15:11] pins and
ADJ[10:0] pins in case of the second read access.

16FX mode: Data of the 16bit lower temporary register is output to the D[15:11] pins and AD[10:0] in case of the
first read access, and data of the 16bit upper temporary register is output to the D[15:11] pins and
AD[10:0] pins in case of the second read access.

Read operation in FR460 mode
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MB88121

Read operation in 16FX mode
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<<Note>>

As the register of the FlexRay Controller is 32bit, it must be accessed at 16bit twice continuously
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4. The write timing for the register

The FlexRay Controller registers have a width of 32bit. A 32bit temporary read register is available to save write
data. In the case of writing in 16bit multiplexted parallel bus mode, the temporary register is written as follows.
FR460 mode: Data of the D[15:11] pins and AD[10:0] pins is written to the 16bit upper temporary register in case

16FX mode:

of the first write access, and it is written to the 16 bit lower temporary register in case of the second
write access. Then the data of the temporary register is written to the register of FlexRay controller.
Data of the D[15:11] pins and AD[10:0] pins is written to the 16bit lower temporary register in case
of the first write access, and it is written to the 16 bit upper temporary register in case of the second
write access. Then the data of the temporary register is written to the register of FlexRay controller.

Write operation in FR460 mode
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eocci st defi ned Wiitet ot he reg o er of A eFay Corkrol | e
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Artoragic wat opde =1
Write operation in 16FX mode
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<<Note>>

As the register of the FlexRay Controller is 32bit, it must be accessed at 16bit twice continuously.
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B OPERATION IN SPI MODE

1. Basic SPI Modes

In SPI mode, MB88121 acts as an SPI slave. When Chip Select CS becomes “High-level“, SDO changes to
HIGH Z state and data on SDI is not read by MB88121. Depending on MDSJ[2:0], the following formats are
possible:

MDSJ[1:0] = 00: Active-high clock, sampling on odd (rising) edge

SDI Y N S L Byten |
sck _ [UUHUHHHHUL - - - IR R AR
cs 0 ______ [
SDO L Bytel ::::::: L Byten ||

soI el ] XN
sck _ TUTMUIUIIL - T
s o —
SDO HE X T R L 7T
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MDS[1:0] = 10: Active-low clock, sampling on odd (falling) edge

s e ] | Bvled ||
sck LU~~~ 7 UL
s L —
soo | oiwed [ [ leved ||

SDI Jobyed | L Byten |

sck  Uuuuuuuow oo

cs 0 ______ [

SDO L Byl ::::::: L Bylen |
MDS[2] = 0: MSB first MDS[2] = 1: LSB first
= CRENR
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2. Specific Protocol Definition L
Communication via the SPI interface is performed by command frames. Between two command frames, CS must
be dis asserted to ‘1’. A command frame consists of a command byte according to the following table and several

additional bytes (refer to the command descriptions).

The format of the command byte is as follows.

7

6 5

4

3 2

1

0

[ca|ca|co|ci|co|[o | P ]| * |

*. Bit 0 of the command byte is used as the address bit A[10] for the WR, RD and RDN commands. For other
commands, Bit 0 is ‘0.

C4=0:
Opcode |C4 |{C3=RD1|C2=RD0O|C1=WR1|CO=WR0O| P | Mnemonic Command
00h 0 0 0 0 0 0 NOP No Operation
0Ah/09h | O 0 0 0 1 1/0 WR Write Word
12h 0 0 0 1 0 1 WBI Write Input Buffer, Initialize
18h 0 0 0 1 1 0 WBC Write Input Buffer, Continue
22h/21h | O 0 1 0 0 1/0 RD Read Word
0 0 1 0 1 0 reserved
0 0 1 1 0 0 reserved
0 0 1 1 1 1 reserved
42h 0 1 0 0 0 1 RBI Read Output Buffer, Initialize
0 1 0 0 1 0 reserved
50h 0 1 0 1 0 0 RBIWBI Combination of RBI and WBI
5Ah 0 1 0 1 1 1 | RBIWBC | Combination of RBI and WBC
60h 0 1 1 0 0 0 RBC Read Output Buffer, Continue
0 1 1 0 1 1 reserved
72h 0 1 1 1 0 1 | RBCWBI | Combination of RBC and WBI
78h 0 1 1 1 1 0 | RBCWBC | Combination of RBC and WBC
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C4=1:
Opcode C4 C3 c2 C1 Co P | Mnemonic Command
82h 1 0 0 0 0 1 WIP Write Input Buffer Pointer
88h 1 0 0 0 1 0 WOP Write Output Buffer Pointer
90h 1 0 0 1 0 0 WRIBC Write Input Buffer Control
9Ah 1 0 0 1 1 1 | WROBC Write Output Buffer Control
AOh/A3h 1 0 1 0 0 0/1 RDN Read n Words
s || o [ a [ o [ a fa] wees | Vg e
B2h 1 0 1 1 0 1 reserved
B8h 1 0 1 1 1 0 reserved
COh 1 1 0 0 0 0 reserved
CAh 1 1 0 0 1 1 reserved
D2h 1 1 0 1 0 1 reserved
D8h 1 1 0 1 1 0 reserved
E2h 1 1 1 0 0 1 reserved
E8h 1 1 1 0 1 0 reserved
FOh 1 1 1 1 0 0 reserved
FAh 1 1 1 1 1 1 reserved

These opcodes are subject to change.

Opcodes listed as ‘reserved’ in the table will be interpreted as NOP commands. The P bit is defined such that each
valid command has even parity, resulting in a Hamming distance of 2 between valid opcodes. One bit error within
the command byte can never cause a valid command to be interpreted as another valid command except NOP.
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WR: Write one Word, Command Byte = 09h/0Ah

sbi [oohoan]address! wpo [ wo1 [ wb2 [ wp3 | CcrCw | " Abort |
SDO | Status 0, Status 1 Status 2. [ crRER [ AcK ]

*. A[10] = bit 0 of command byte, A[9:2] = Address byte, A[1:0] = 00.

After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, 32bit of
data WD[3:0] is written to the address A[10:0] if CS has a rising edge immediately after ACK. If there is no rising
CS edge immediately after ACK, data is not written. The SPI master can transmit an extra byte (Abort) after it has
received the ACK. MB88121 will detect clock edges when it expects a rising CS edge and will not write the data.

Payload: 4 bytes
Command length: 10 bytes
Overhead: 150%
Efficiency: 40%

RD: Read one Word, Command Byte = 22h/21h

SDI  [22h/21h |Address?| |  crew |

SDO | Status 0, Status 1, Status2] RDO | RD1 | RD2 | RD3 | CRER | ACK

*. A[10] = bit 0 of command byte, A[9:2] = Address byte, A[1:0] = 00.

Data RD[3:0] is read from address A[10:0].
After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent.

Payload: 4 bytes
Command length: 10 bytes
Overhead: 150%
Efficiency: 40%
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WBI: Write Input Buffer, Initialize IBP, Command Byte = 12h

soi [ 12n [ o [ wbDo | WD an+2wD 4n+d  crRCwW ] " Abort |
SDO | Status 0, Status 1 Status 2. [ crRER [ AcK ]

* n=word count - 1; 0 <nh <63

Clear IBP and write data starting at address 400h (IBP = Input Buffer Pointer). After successful check of CRC_W,
ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, IBP is incremented by n+1 if CS has arising
edge immediately after ACK. If there is no rising CS edge immediately after ACK, IBP is not incremented. The SPI
master can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock
edges when it expects a rising CS edge and will not increment IBP.

Payload: 4*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 150% / (n+1)
Efficiency: 100% * (1 - 3/(2n+5))

WBC: Write Input Buffer, Continue, Command Byte = 18h

spi [ 18h | n* [ wDoO | WD 4n+dwD an+d]  crRE W | " Abort |
SDO | Status 0, Status 1 Status 2, [ crRER [ Ack

*» n=word count - 1; 0 <n <63

Write data starting at address 400h+4*IBP (IBP = Input Buffer Pointer). After successful check of CRC_W,
ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, IBP is incremented by n+1 if CS has arising
edge immediately after ACK. If there is no rising CS edge immediately after ACK, IBP is not incremented. The SPI
master can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock
edges when it expects a rising CS edge and will not increment IBP.

Payload: 4*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 150% / (n+1)
Efficiency: 100% * (1 - 3/(2n+5))

rev1.48 29/Jan/2013 67



MB88121 FlexRay ASSP

RBI: Read Output Buffer, Initialize OBP, Command Byte = 42h

soi 2z [ ] orew ] " Rbar |
SDO [sg us O Status 1, Status2] RDO | _ _ JRD4n+2[RD4n+3] CRE R | ACK |

* n=word count - 1; 0 <nh <63

Clear OBP and read data starting at address 600h (OBP = Output Buffer Pointer). After successful check of
CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, OBP is incremented by n+1 if CS
has a rising edge immediately after ACK. If there is no rising CS edge immediately after ACK, OBP is not incre-
mented. The SPI master can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121
will detect clock edges when it expects a rising CS edge and will not increment OBP.

Payload: 4*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 150% / (n+1)
Efficiency: 100% * (1 - 3/(2n+5))

RBC: Read Output Buffer, Continue, Command Byte = 60h

soi e [ ] orew ] " b ]
SDO [sg us O, Status 1, Status2] RDO | _ _ JRD4n+2[RD4n+3]  CRE R | ACK |

* n=word count - 1; 0 <h <63

Read data starting at address 600h+4*OBP (OBP = Output Buffer Pointer). After successful check of CRC_W,
ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, OBP is incremented by n+1 if CS has a
rising edge immediately after ACK. If there is no rising CS edge immediately after ACK, OBP is not incremented.
The SPI master can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect
clock edges when it expects a rising CS edge and will not increment OBP.

Payload: 4*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 150% / (n+1)
Efficiency: 100% * (1 - 3/(2n+5))
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RBIWBI: Combination of RBl and WBI, Command Byte = 50h

sbi [ soh [ n* Jwpo]  Jwpantdwpan+d CRE W | " Abort |
SDO [ Status 0, Status 1, Status 2] RDO | _ _ [RD4n+2[RD4n+3[  CRER | ACK |

* n=word count - 1; 0 <nh <63

Clear IBP and write data starting at address 400h (IBP = Input Buffer Pointer). Clear OBP and read data starting
at address 600h (OBP = Output Buffer Pointer). After successful check of CRC_W, ACK=FFh is sent. Otherwise,
ACK=00h is sent. If ACK=FFh was sent, IBP and OBP are incremented by n+1 if CS has a rising edge immediately
after ACK. If there is no rising CS edge immediately after ACK, IBP and OBP are not incremented. The SPI master
can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when
it expects a rising CS edge and will not increment IBP and OBP.

Payload: 8*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 75% / (n+1) - 50%
Efficiency: 200% * (1 - 3/(2n+5))

RBCWBI: Combination of RBC and WBI, Command Byte = 72h

soi [ 72h T n* [ wbo] — Jwpan+zwban+d  CRCW | " Abort |
SDO |Status 0, Status 1, Status2] RDO | _ _ [RD4n+2[RD4n+3] CRE R | ACK

*» n=word count - 1; 0 <n <63

Clear IBP and write data starting at address 400h (IBP = Input Buffer Pointer). Read data starting at address
600h+4*OBP (OBP = Output Buffer Pointer). After successful check of CRC_W, ACK=FFh is sent. Otherwise,
ACK=00his sent. If ACK=FFh was sent, IBP and OBP are incremented by n+1 if CS has a rising edge immediately
after ACK. If there is no rising CS edge immediately after ACK, IBP and OBP are not incremented. The SPI master
can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when
it expects a rising CS edge and will not increment IBP and OBP.

Payload: 8*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 75% / (n+1) - 50%
Efficiency: 200% * (1 - 3/(2n+5))

rev1.48 29/Jan/2013 69



MB88121 FlexRay ASSP

RBIWBC: Combination of RBl and WBC, Command Byte = 5Ah

sbi [ 5ah [ n* [wpo]  wpantdwpan+td CRE W | " Abort |
SDO [ Status 0, Status 1, Status 2] RDO | _ _ [RD4n+2[RD4n+3[  CRER | ACK |

* n=word count - 1; 0 <nh <63

Write data starting at address 400h+4*IBP (IBP = Input Buffer Pointer). Clear OBP and read data starting at ad-
dress 600h (OBP = Output Buffer Pointer). After successful check of CRC_W, ACK=FFh is sent. Otherwise,
ACK=00h is sent. If ACK=FFh was sent, IBP and OBP are incremented by n+1 if CS has a rising edge immediately
after ACK. If there is no rising CS edge immediately after ACK, IBP and OBP are not incremented. The SPI master
can transmit an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when
it expects a rising CS edge and will not increment IBP and OBP.

Payload: 8*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 75% / (n+1) - 50%
Efficiency: 200% * (1 - 3/(2n+5))

RBCWBC: Combination of RBC and WBC, Command Byte = 78h

sbi [ 78h [ n* [wbo] — Jwpan+zwb4an+d  CRC W | " Abort |
SDO |Status 0, Status 1, Status2] RDO | _ _ [RD4n+2[RD4n+3] CRE R | ACK

*» n=word count - 1; 0 <n <63

Write data starting at address 400h+4*IBP (IBP = Input Buffer Pointer). Read data starting at address 600h+4*OBP
(OBP = Output Buffer Pointer). After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent.
If ACK=FFh was sent, IBP and OBP are incremented by n+1 if CS has a rising edge immediately after ACK. If there
is no rising CS edge immediately after ACK, IBP and OBP are not incremented. The SPI master can transmit an
extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when it expects a
rising CS edge and will not increment IBP and OBP.

Payload: 8*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 75% / (n+1) - 50%
Efficiency: 200% * (1 - 3/(2n+5))
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WIP: Write Input Buffer Pointer, Command Byte = 82h

sl [ s2n [ BP | crRCwW | " Abort |
SDO [ Status 0, Status 1 Status2]  CRE R | ACK |

After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, IBP is
written if CS has a rising edge immediately after ACK. If there is no rising CS edge immediately after ACK, IBP is
not written. The SPI master can transmit an extra byte (Abort) after it has received the ACK. MB88121 will detect
clock edges when it expects a rising CS edge and will not write IBP. IBP is used by commands WBC, RBIWBC
and RBCWBC.

Payload: 0 bytes
Command length: 6 bytes
Overhead: 6 bytes
Efficiency: 0%

WOP: Write Output Buffer Pointer, Command Byte = 88h

spi [ 88h [ oBP [ CRCW | " Abort |
SDO | Status 0, Status 1, Status2]  CRE R | ACK

After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, OBP is
written if CS has a rising edge immediately after ACK. If there is no rising CS edge immediately after ACK, OBP is
not written. The SPI master can transmit an extra byte (Abort) after it has received the ACK. MB88121 will detect
clock edges when it expects a rising CS edge and will not write OBP. OBP is used by commands RBC, RBCWBI
and RBCWBC.

Payload: 0 bytes
Command length: 6 bytes
Overhead: 6 bytes
Efficiency: 0%
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WRIBC: Write Input Buffer Command, Command Byte = 90h

|
L

12
o
—

SD ooh [iBcMo] JiBcM3]iBcRo] JBCR3] CcrREwW |

|
SDO | Status 0, Status 1 Status 2 [ crRER T AcK

Write IBCM[3:0] to IBCM register. After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is
sent. If ACK=FFh was sent, IBCR[3:0] is written to IBCR register if CS has a rising edge immediately after ACK. If
there is no rising CS edge immediately after ACK, the IBCR register is not written. The SPI master can transmit an
extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when it expects a
rising CS edge and will not write the IBCR register.

It is no problem that IBCM register may be written even in the case of a communication problem: IBCM is only a
configuration register, it does not trigger an action. On the other hand, writing the IBCR register triggers an action.
For this reason, IBCR is written only after it has been confirmed that there has been no communication problem.

Payload: 8 bytes
Command length: 13 bytes
Overhead: 62.5%
Efficiency: 61.5%

WROBC: Write Output Buffer Command, Command Byte = 9Ah

sbl [ 9an JoBcmo] ~JoBcm3[oBcRO] JoBCR3]  CRE W | " Abort |
SDO | Status 0, Status 1 Status 2 [ crRER [ Ack

Write OBCM[3:0] to OBCM register. After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is
sent. If ACK=FFh was sent, OBCR[3:0] is written to OBCR register if CS has a rising edge immediately after ACK.
If there is no rising CS edge immediately after ACK, the OBCR register is not written. The SPI master can transmit
an extra byte (Abort) after it has received the ACK. In this case, MB88121 will detect clock edges when it expects
a rising CS edge and will not write the OBCR register.

It is no problem that OBCM register may be written even in the case of a communication problem: OBCM is only
a configuration register, it does not trigger an action. On the other hand, writing the OBCR register triggers an ac-
tion. For this reason, OBCR is written only after it has been confirmed that there has been no communication prob-
lem.

Payload: 8 bytes
Command length: 13 bytes
Overhead: 62.5%
Efficiency: 61.5%
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RDN: Read n Words, Command Byte = AOh/A3h

|[Aoh/A3h|Addresst| n* | [ crew |

SDO | Status 0, Status 1 Status2] RDO | _ _ _ [RD4n+1]RD4n+2[RD4n+3 CRE R | ACK

*. A[10] = bit 0 of command byte, A[9:2] = Address byte, A[1:0] =
n = word count - 1; 0 <n <63

Fori =0 to n, data RD[4i+3:4i] is read from address A[10:0]+4i.
After successful check of CRC_W, ACK=FFh is sent. Otherwise, ACK=00h is sent.

Payload: 4*(n+1) bytes
Command length: 6 + 4*(n+1) bytes
Overhead: 150% / (n+1)
Efficiency: 100% * (1 - 3/(2n+5))

WRHS: Write Input Buffer Header Section WRHS1-3, Command Byte = AAh

SD h WRHs1] ~ WRHs13wRHs20[ - WRHS33  CRC W | " Abort

1
-

IS

[ Aa
SDO | Status 0, Status 1 Status 2 [ crRER [ AcK

Write WRHS1[3:0] to WRHS1 register. Write WRHS2[3:0] to WRHS2 register. After successful check of CRC_W,
ACK=FFh is sent. Otherwise, ACK=00h is sent. If ACK=FFh was sent, WRHS3[3:0] is written to WRHS3 register
if CS has a rising edge immediately after ACK. If there is no rising CS edge immediately after ACK, the WRHS3

register is not written. The SPI master can transmit an extra byte (Abort) after it has received the ACK. In this case,
MB88121 will detect clock edges when it expects a rising CS edge and will not write the WRHS3 register.

It is no problem that WRHS1 and WRHS2 registers may be written even in the case of a communication problem:
WRHS1-3 are only configuration registers, writing to them does not trigger an action.

Payload: 12 bytes
Command length: 17 bytes
Overhead: 41.7%
Efficiency: 70.6%
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NOP: No Operation (Read Status), Command Byte = 00h

sbl | ooh | | crew |

SDO [ Status 0, Status 1 Status2]  CRE R | ACK
Payload: 0 bytes

Command length: 6 bytes

Overhead: 6 bytes

Efficiency: 0%
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3. Data Security Algorithms

CRC _x: The CRC_W and CRC_R fields are used for error detection. They consist of 16 bits. For the generation

ACK:

Abort:

of the CRC_W and CRC_R fields, the polynomial 0x1021 is used.

The ACK field consists of 8 bits. By the ACK field, MB88121 signals to the host that the CRC check of
the CRC_W field has been successful. A successful check of CRC_W is acknowledged by ACK = FFh,
a CRC error of CRC_W is signalled by ACK = 00h.

The host can apply an error correction to the ACK field by checking the binary cross sum cs(ACK).

7

es(ACK) = Y ACHT 7]

=0

For example, the error corrected acknowledge ACK_ecc could be calculated as follows:

ACC_ecc = “OK” if cs(ACK) = 6. In this case the host can assume that the transmission was successful.
ACC_ecc = “NG” if cs(ACK) <5. In this case the host should transmit an extra byte (Abort), dis assert CS
and start a new transmission.

MB88121 will perform its action (writing a register or updating IBP/OBP) only after it has received the cor-
rect CRC_W and after it has detected the rising CS edge exactly after the last bit of the ACK byte (but
writing to the Input buffer is always performed immediately, word by word as they are received). If another
clock edge is detected when the rising CS edge is expected, or if the rising CS edge is detected when
another clock edge is expected, MB88121 will not perform its action. If several bits of the ACK byte are
corrupted, the host does not know if MB88121 has correctly received the message or not. In this case,
the host can send an extra byte (Abort) which will be interpreted by MB88121 as extra clocks when the
rising CS edge is expected. In this case, it will ignore the message, i.e. it will not write the register or not
update IBP/OBP).
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4. Default Status Read Out
With this protocol MB88121 transmits 24 bits of status information at the beginning of each command frame.
Status Byte Overview:

STATUS 0
7 6 5 4 3 2 1 0
[sT07{ST06|STO5{ST04|STO3[ST02|STO1|STOO|

STATUS 1
7 6 5 4 3 2 1 0
|sT17[ST16|ST15|ST14|ST13|ST12|ST11|ST10]

STATUS 2

7 6 5 4 3 2 1 0
[sT27{sT26]|ST25[ST24|ST23[ST22|ST21[ST20]

STATUS 0 Definition

Bit Name Function
7 STO7 reserved
6 STO06 reserved
5 STO05 reserved
4 STO04 reserved
3 STO3 reserved
2 STO02 reserved
eray_obusy
‘1’: Output buffer busy flag. If it is set, the output buffer is busy (0x600-0x6fc).Write
1 STO1 access to OBCR register should not be performed. After confirming this bit is '0’
by NOP command, write it in the OBCM and OBCR registers.
‘0"; Output buffer not busy
eray_ibusy
‘1’: Input buffer busy flag.If it is when input buffer is busy.(0x400-0x4fc).Write access
0 STOO0 to the input buffer shoud not be performed. After confirming this bit is '0' by NOP
command, write it in the IBCM and IBCR registers.
‘0”: Input buffer not busy

Note: STATUS O register shows status of e-ray core(bit2-bit7=0). The status value is changed at falling edge of

CSX.
STATUS 1 Definition
Bit Name Function

Parity error
7 ST17 ‘1’: Parity error occured during last tranmission.
‘0’: No parity error.
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Bit

Name

Function

ST16

Command format error

‘1. Command format error occured at last transmission. (ie. bit2/bit0 of command
first byte) is 1 (exception : command that has A[10] bit))

‘0’: No command format error.

ST15

reserved

ST14

Undefined error
‘1’: Undifiened Command used at last transmission.
‘0’: no undefiened error.

ST13

Busy error
‘1’: E-Ray Communication Controller was busy and command is not executed.
‘0’: No tbusy error.

ST12

Long message error
‘1’: Message was too long at last transmission.
‘0’: No long message error occured

ST11

Short message error
‘1’: Message was too short at last transmission.
‘0’: No short message error.

ST10

Crc error
‘1": CRC error at last transmission
‘0’: No CRC error.

Note: STATUS 1 register shows the status of previous SPI session. This status is cleared by eray_reset.

STATUS 2 Definition

Bit

Name

Function

7

ST27

reserved

6

ST26

reserved

ST25

E-Ray timer 1 interrupt flag (tint1)
‘1’ E-Ray timer 1 interrupt flag is set
‘0’ No E-Ray timer 1 flag is set

ST24

E-Ray timer 0O interrupt flag (tint0)
‘1" E-Ray timer 0O interrupt flag is set
‘0’ No E-Ray timer 0 flag is set

ST23

E-Ray interrupt linl (intl) flag

‘1’: E-Ray interrupt line 1 flag is set. At least one of the E-Ray line 1 assigned inter-
rupt (EILS, SILS, EIES, SIES,ILE) flag is set.

‘0’: No E-Ray linel interrupt.

ST22

E-Ray interrupt lineO (int0) flag

‘1': E-Ray interupt line O flag is set. At least one of the E-Ray line 0 assigned inter-
rupt (EILS, SILS, EIES, SIES,ILE) flag is set.

‘0’: No E-Ray line0 interrupt.

ST21

Status Interrupt register (SIR) flag
‘1': At least one flag int the E-Ray Satuts interrupt register (SIR) is set to “1”".
‘0: No SIR interrupt flag is set.

rev1.48 29/Jan/2013
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Bit Name Function

Error interrupt register flag (EIR)
0 ST20 ‘1’: At least one flag in the E-Ray Error interrupt register (EIR) is set to “1”.
‘0’: No EIR interrupt flag is set.

Note: STATUS 2 This register shows status of interrupt request(bit6, bit7=0). The status value is changed at falling
edge of CSX.
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

FlexRay ASSP

Parameter Symbol Unit Remark
Min Max

Power supply voltage™! Vee Vss —0.3 Vss +6.0 \Y *2
Input voltage™ Vi Vss 0.3 Vee 40.3 \Y
Output voltage*" Vo Vss —0.3 Vee +0.3 \Y

“L” level maximum output current lov — 10 mA *3
“L” level average output current loLav — 4 mA |*4
“L” level maximum total output current SloL — 150 mA

“L” level average total output current ZloLav — 75 mA |*5
“H” level maximum output current lon — -10 mA *3
“H” level average output current loHav — —4 mA |*4
“H” level maximum total output current Zlon — 200 mA

“H” level average total output current YloHav — 100 mA |*5
Power consumption Po — 200 mW
Storage temperature Tsta -55 +150 °C

*1 : The parameter is based on Vss =0 V.

*2 : Vccmust not exceed Vss —0.3 V.

*3 : The maximum output current is defined as the peak value for a single pin.

*4 : The average output current specifies the mean value of the current flowing through one of the corresponding

pins over the period of 100 ms.

*5: The average total output current specifies the mean value of the currents flowing through all of the corre

sponding pins over the period of 100 ms.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

rev 1.48
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2. Recommended Operating Conditions

Value i
Parameter Symbol - Unit Remarks
Min Typ Max
4.5 5.0 5.5 V |MB88121, MB88121A
External Vec
3.0 5.5 V |MB88121B/C
Supply voltage
- Vcess 3.0 3.3 3.6 V |MB88121, MB88121A
Internal | Vccis 1.65 1.8 1.95 V |MB88121, MB88121A
Smoothin 1.0%
ing Cs | (within tolerance + 50%) | pF |MB88121B/C
capacitor
-40 — +85 °C |MB88121/A
Operating temperature Ta -40 — +105 °C |MB88121B
-40 — +125 | °C |MB88121C

*Use a ceramic capacitor or a capacitor with similar frequency characteristics.
Use capacitors with a larger capacitance than Cs for the smoothing capacitors on the Vec pins.

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application ouside the listed conditions are advised to contact their
FUJITSU representatives beforehand.

3. Cautions concerning handling the power supply

This section explains cautions concerning the power supply, for example the handling and processing of pins,
when turning the power on.

 Turning the power on

It is necessary to perform the setting initialization reset at the RST pin straight after turning the power on. Also,
keep “L” level input to the RST pin for the stabilization waiting time requested by the oscillation circuit straight
after turning the power on in order to retain the oscillation stabilization waiting time for the PLL oscillation circuit.

» External clock input when turning the power on

Input the external clock before the PLL oscillation stabilization waiting time is released when turning the power on.
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4. DC Characteristics

(MB88121/MB88121A: Ta= —40°Cto +85°C, Vec =5.0 V £0.5V, Veess = 3.3 V £0.3V, Vecwis = 1.8 V £0.15V)
(MB88121B: Ta= —40°Cto +105°C, Vec =5.0 V £0.5V / Vec = 3.3 V £0.3V)

(MB88121C: Ta= —40°Cto+125°C, Vcc =5.0V £0.5V / Vce = 3.3V £0.3V)

FlexRay ASSP
-

Value
Parameter Symbol Pin name Condition - Unit Remark
Min Typ Max
Pins other
than X0, RST, Vee X
MDE?2 to 807
o | I MDEO, ’
H" level input ViH MD2 to MDO — — Vee+0.3| V
voltage
X0, RST,
MDEZ2 to Vce X
MDEDO, 0.8
MD2 to MDO With
Pins other hysteresis
than X0, RST, Vee x
MDEZ2 to 8°3
“L)l I I H MDEO, .
evelinput |y, | MD2 to MDO —  |vs-03| — v
voltage —
X0, RST,
MDE2 to Vce X
MDEQ, 0.2
MD2 to MDO
H” level Vo — lon= —4mA | Vcc -0.4 — Vee \/
output voltage
L” leveloutput |\, — lo=4mA | Vss — 0.4 Vv
voltage
Power suppl Under
PPl lec — Vec=5.0V — — 30 mMA |operating
current "
conditions
Vece Vece=5.0V — 120 135 mW |MB88121
Vece Vece=5.0V — 120 135 mW |MB88121A
Power Con- We Ve |[Vee=50V | — 120 135 | mw |MB88121B
sumption
Vece Vee=5.0V — 120 135 mwW |MB88121C
Vee Vee=3.3V — 67 100 mW |MB88121C
rev1.48 29/Jan/2013
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5. AC Characteristics

(1) Input Clock Timing
(MB88121/MB88121A: Ta= —40°Cto +85°C, Vec =5.0V +£0.5V, Vcess =3.3V +£0.3V, Veecis = 1.8 V £0.15V)

(MB88121B: Ta= —40°Cto+105°C, Vec =5.0 V £0.5V / Vec = 3.3 V £0.3V)
(MB88121C: Ta= —40°C to +125°C, Vcc =5.0 V £0.5V / Vce = 3.3 V £0.3V)

Pin " Value :
Parameter Symbol Condition - Unit Remark
hame Min | Typ | Max
X0, X1 At oscﬂ_la’uon clock 4 o 8 | MHz
input
Input clock When using an inter-
frequency For At external clock nal PLL
X0 inout 4 — | 80 | MHz |20 MHz Max
P at SPI mode
10 MHz Max
Input clock cycle tc | X0, X1 125| — | 250 | ns
time
When using an exter-
Input clock cycle nal clock, use a duty
width Pur, Pu | X0 - 41— | 7| ™ |ratio of 30% to 70%
as a guide.
I_nput clock rise ——— X0 . o 4 ns When using an exter-
time and fall time nal clock
¢ X0, X1 Clock Timing
tc
/ A
X0 0.8 Vce
/ 0.2 Vce
PwH | | PwL
tcr tCrR
¢ Clock Input Pin Connection Circuit
Using a crystal oscillator
FlexRey
controller
X0 X1
FcH
HER S
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(2) 16 bit non-multiplexed mode

(MB88121/MB88121A: Ta=-40°C to +85 °C, Vcc =5.0 V £0.5V, Vcess = 3.3V £0.3V, Vecis = 1.8 V £0.15V)
(MB88121B: Ta=—-40°Cto +105 °C, Vec =5.0 V£0.5V / Vec =3.3V £0.3V)
(MB88121C: Ta=-40°Cto+125°C, Vec =5.0 V £0.5V / Vec =3.3V £0.3V)

. Timing .
Parameter Symbol Condition - Unit
Min Max
Bus Clock Cycle tecve — 31.25 — ns
High width of BCLK tscLcH — 5.0 — ns
Low width of BCLK tecHeL — 5.0 — ns
MB88121, MB88121A 125 100 ns
MB88121B 100 250 ns
System Clock Cycle tscve :
MB88121C(Oscillator) 125 250 ns
MB88121C(External Clock Input) 12.5 250 ns
MB88121, MB88121A 4.8 — ns
) , MB88121B 10 — ns
High width of SCLK tscLeH -
MB88121C(Oscillator) 10 — ns
MB88121C(External Clock Input) 4.8 — ns
MB88121, MB88121A 4.8 — ns
) MB88121B 10 — ns
Low width of SCLK tscHeL -
MB88121C(Oscillator) 10 — ns
MB88121C(External Clock Input) 4.8 — ns
CS setup teles — 18.0 — ns
CS hold teLco — 0 — ns
Address setup teLas — 13.0 — ns
Address hold teLan — 0 — ns
RD setup time teLrL — 14.0 — ns
RD hold time teLrn — 0 — ns
) Ci=20pF (VCC=5V) 3.0 19.0 ns
Data Valid delay trLDV
Ci = 20pF (VCC = 3V) 3.0 30.0 ns
Data Valid hold trRHDX Ct = 20pF 3.0 18.5 ns
WR setup time tewe — 14.0 — ns
WR hold time toLwn — 0 — ns
Data setup tcHov — 18.0 — ns
Data hold telov — 0 — ns
trovs Ci = 20pF (VCC =5V) — 15.4 ns
RDY output delay
trovs Ci = 20pF (VCC = 3V) — 254 ns
RDY output hold troYH Ct = 20pF 3.0 — ns
RST input time trsTL — 200.0 — ns
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B Bus Interface Specification(360mode)
BCYC [« >
BOLK e | l_//J L] I L
tBcHol!'  tBCLCH
I ——R . 0LCO [——>
|
A10-0 < »  1CLAS / / tCLAH re >
/
B e R // tOLRH  [e»
| > tRLDV 4> tRIX
0i5-0 AT
R —Ii—b
R tOLWL // £CLWH +>l‘ oLV
|
D15-0 / /
< > tCHDV !
RDY tROYH || tRDYS  [¢—»
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B 16bit non-multiplexed mode (16fx)

BCLK

A10to AO

D15 to DO

D15 to DO

tBCcYC >
Ll LIA
tBCHCL 1 >
tBCLCH
— tcLes tcco —
al | >
tcLAs tCLAH
I »
l Ll
tCLRL
|<—> {CLRH |4}
l¢»| tRHDX
tRLDV

teLwiL

il

<->| tCLWH

tcLbv

tCHDV

tRDYH

rev 1.48
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B Bus Interface Specification(460mode)
BOYC |« >
Bk [ e B ya | L]
tBCHC!  tBOLCH
= E— tOLCS s ) roLco el
tCLAS I
A10-0 . > / / toLAH [
RD R, J/ tCLRH [«
| le—»| tRLDV > LRHDK
0150 T
“Wﬁ k%" / / tCLWH
| tCLDV &>
D15-0 ;/ / X
) oy
RDY tROYH [« > tRDYS
W System Clock tSCYC .
tSCHOL  tSCLCH
B Reset
o= « tRSTL R
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(3) 16 bit multiplexed mode
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(MB88121B: TA=-40°Ct0 +105°C, Vec =5.0V £0.5V /Vee =3.3V £0.3V)
(MB88121C: TA=-40°C to +125°C, Vecc =5.0V £0.5V /Vcc =3.3V £0.3V)

. Timing .
Parameter Symbol Condition - Unit
Min Max
Bus Clock Cycle tecve — 31.25 — ns
High width of BCLK tscLeH — 5.0 — ns
Low width of BCLK tecHeL — 5.0 — ns
MB88121B 100 250 ns
System Clock Cycle tscve MB88121C(Oscillator) 125 250 ns
MB88121C(External Clock Input) 12.5 250 ns
MB88121B 10 — ns
High width of SCLK tscLeH MB88121C(Oscillator) 10 — ns
MB88121C(External Clock Input) 4.8 — ns
MB88121B 10 — ns
Low width of SCLK tscHeL MB88121C(Oscillator) 10 — ns
MB88121C(External Clock Input) 4.8 — ns
CS setup teles — 18.0 — ns
CS hold tcLco — 0 — ns
Address setup tanas — 5.0 —
Address hold taHAH — 3.0 —
,SA:tcljJr;ss strobe/Latch foLas L 10.0 L ns
vAv(ijddtLess strobe/Latch feLan L 10.00 L ns
RD setup time teLre — 6.0 — ns
RD hold time tcLrH — 0 — ns
) Ci = 20pF (VCC =5V) 3.0 19.0 ns
Data Valid delay triDv
Ci = 20pF (VCC = 3V) 3.0 30.0 ns
Data Valid hold trHDX Ci = 20pF 3.0 18.5 ns
WR setup time terwe — 14.0 — ns
WR hold time teLwe — 0 — ns
Data setup tcHov — 18.0 — ns
Data hold teLov — 0 — ns
trovs Ci = 20pF (VCC =5V) — 154 ns
RDY output delay
trovs Ci = 20pF (VCC =3V) — 25.4 ns
RDY output hold trovH Ci = 20pF 3.0 — ns
RST input time trsTL — 200.0 — ns
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BCLK

D15 to D11, AD10 to ADO

D15to D11, AD10 to ADO

RDY

W16bit multiplexed mode (460mode)

tBcyc
tBCHCL [« :f: » |_ | |
tBCLCH / / ]
E— tcLes _ _tclco —
1 tAHAL [
" tolas | /
tCLRL —
|<—> / / {CLRH [
tAHAS [P [P tAHAH | <4—»| tRLDV tRHDX
VVVWAWWY
AN / /
tcLwL 4-»'7
|<—> / / tCLWH
tAHAS [ PP [tAHAH /] tcLDv (€
< > I /
tCHDV

tRDYH
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W16bit multiplexed mode (16FX mode)

D15 to D11, _ —<XXXX

|

. tecye
BCLK oo —— |'/ / |

— tBCLCH

‘cs l« tcLcs > // tcLco l_
tcLAS
ALE = >
tAHAL / /
I=Ta) tCLRL R,
RD |<—> / / tCLRH (@]
tAHAS [€—P{€P] tAHAH ~ tRHDX

AD10 to ADO

—_— toLwL

WR |<—V <->|tCLWH

tAHAH / /
tAHAS [P 1D I <« fCLDV
D15 to D11, /
AD10 to ADO /
< > I
tcHDV
RDY tRDVH ] trovs
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* SPI mode
MDS1 =0, MDSO =0

(MB88121B: TA=-40°Ct0 +105°C, Vec =5.0V £0.5V /Vee =3.3V £0.3V)
(MB88121C: Ta=-40°Cto +125°C, Vec =5.0 V £0.5V / Vec =3.3V £0.3V)

FlexRay ASSP

t LSy
M
= /f tCHH  ——
t SHCSS (=
ot t SL%
t SKHSL
t SLEH f
e {5 S !
s —— | b / /
!
zi /
ARl
t SHES t HH
o Timing )
Parameter Symbol Condition in Mo Unit
i
6trp — ns
Cycle of SCK tskeve — 100
— ns
Low width of SCK tskHsL — 30 — ns
High width of SCK tskLsH — 30 — ns
SDO valid delay for CS teLsv — 25 ns
- Cr = 20pF
SDO valid delay for SCK tsLsv — 20 ns
SDI setup time tsHss — 20 — ns
SDI hold time tsHsH — 20 — ns
CS setup tsHess — 30 —
CS hold time tsLcsH — 30 —
SDO Hi-impedance delay tensz — — 30 ns
CS recovery time teshsH — 50 — ns
*1: trp shows the RAM cycle for FlexRay
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MDS1 =0, MDSO=1
(MB88121B: TA=-40°Ct0 +105°C, Vec =5.0V £0.5V /Vec =3.3V £0.3V)

(MB88121C: Ta=-40°Cto +125°C, Vec =5.0 V £0.5V / Vec =3.3V £0.3V)

CSHSH

=l ‘ // -

tsHcss | tskcyc \SLoSH
tSKHSL B >
SCK < >l > ]
tSKLSH //
<P tcHsz
[
< i
tsHsv [€— !
[
Sy X / X X
tsLss |4 tsLsH
. Timing .
Parameter Symbol Condition in Mo Unit
6trp — ns
Cycle of SCK tskeve — 100 s
Low width of SCK tskHsL — 30 — ns
High width of SCK tskiLsH — 30 — ns
SDO valid delay for SCK tsHsv Ci = 20pF — 20 ns
SDI setup time tsLss — 20 — ns
SDI hold time tsLsH — 20 — ns
CS setup tsHess — 30 —
CS hold time tsLcsH — 30 —
SDO Hi-impedance delay tensz — — 30 ns
CS recovery time teshsH — 50 — ns

*1: trp shows the RAM cycle for FlexRay
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MDS1 =1, MDS0=0

(MB88121B: TA=-40°Ct0 +105°C, Vec =5.0V £0.5V /Vee =3.3V £0.3V)
(MB88121C: Ta=-40°Cto +125°C, Vec =5.0 V £0.5V / Vec =3.3V £0.3V)

FlexRay ASSP

t oLy
—_ S
= /f YCC =y —
oSS L=
* g 505
1 SKHEL f
L
=2 tSH]_SHJ _\—
t CH=E
et SHE !
s —+— | bl / /
[
zi /
eran
== [§=R= g
. Timing .
Parameter Symbol Condition i Max Unit
6trp — ns
Cycle of SCK tskeve — 100 s
Low width of SCK tskhHsL — 30 — ns
High width of SCK tskLsH — 30 — ns
SDO valid delay for CS teLsv — 25 ns
- Ci = 20pF
SDO valid delay for SCK tsHsv — 20 ns
SDI setup time tsLss — 20 — ns
SDI hold time tsLsh — 20 — ns
CS setup time tsicss — 30 —
CS hold time tsHesH — 30 —
SDO Hi-impedance delay tensz — — 30 ns
CS recovery time tesHsH — 50 — ns
*1: trp shows the RAM cycle for FlexRay
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MDS1=1,MDSO=1

(MB88121B: TA=-40°Ct0 +105°C, Vec =5.0V £0.5V /Vec =3.3V £0.3V)
(MB88121C: Ta=-40°Cto +125°C, Vec =5.0 V £0.5V / Vec =3.3V £0.3V)

s /) A

. tstess | tskcyc N tSHOSH
SCK P tSKLSH‘ — — I—//—I — —
- - tSKHSL'
4P| tcHSz
/]
T W)W
tsLsv [P !
[
SDI X / X X
tSHSS |¢P €| tSHSH
. Timing )
Parameter Symbol Condition N Mo Unit
i

6trp — ns

Cycle of SCK tskeye — 100 s
Low width of SCK tskHsL — 30 — ns
High width of SCK tskLsH — 30 — ns
SDO valid delay for SCK tsLsv Ct = 20pF — 20 ns
SDI setup time tsHss — 20 — ns
SDI hold time tsHsH — 20 — ns

CS setup tsLess — 30 —
CS hold time tsHesH — 30 —

SDO Hi-impedance delay tersz — — 30 ns
CS recovery time teshsH — 50 — ns

*1: trp shows the RAM cycle for FlexRay
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B ORDERING INFORMATION

Part number Package Remarks
MB88121BPFV 64£|F:’iSTF_’:5a45Ft,ifML(%'):P ES only
MB88121BPMC1 64&EST':_’§4S§_"‘ML§)FP ES only
MB88121CPMCL1 64£EiST':_’§4S§_"‘ML§1)FP
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B PACKAGE DIMENSION
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64-pin Plastic LQFP
(FPT-64P-M03)

12000 200 4722 Q0250

i

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness including plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

3

00020900 3842 00450

D0.145+0.055

&
_NARAAAAAAAAAARAR

[D0Ez.000)

© 2000 FUNTSU LIMITED Folliasc4q

T ——
o - — |
1 —— |
T ——
— F————
= — | Detais of "&" part i
p—— /= ! 15050 ) ) :
T — : mih‘lmﬁng height) |
p— = | - |
= = | l
HDEX | | |
— — ! 0.10:0.10 |
== ! e [.DD42.004)
® | [
%, ) ; : i : !
| |
! I
SELLEELEEER L o e
LEAD e =) | T020=.008) |
© 0.50{.020 0 .Zﬂfzﬁ | _0.60:0.15 |
o8z o7y 210081003 & | 7024z .006) |

Dimensions in mm (inches) .
Note : The values in parentheses are reference values.
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64-pin plastic LQFP

(FPT-64P-M24)

Lead pitch

0.50

mm

Package width x

10.0 mm x 10.0 mm

package length
Lead shape Gullwing
Sealing method Plastic mold
Code P-LFQFP64-10x10-0.50
(Reference)

64-pin plastic LQFP
(FPT-64P-M24)

12.00+0.20(.472+.008)SQ

*10.00+0.10(.394+.004)SQ

INDEX

0.20+0.05

" 7(.008+.002)

[0.08(.003) @

© 2006-2010 FUJITSU SEMICONDUCTOR LIMITED F64036S-1¢(D)-1-3

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

0.145+0.055

(.006:.002)

Details of "A" part

70

Dimensions in mm (inches).
Note: The values in parentheses are reference values

\ [
\ \
\ \
[ [
[ \
\ \
\ \
! 0.15(.006) }
} MAX ‘
[[0.08(.003) | 0.40(.016) |
o MAX
,,,,,,,,,,,,,,,,, 1
} Details of "B" part |
11.00(.433) | 150702 \
NOM. | Toeee™] ;2;‘;) (Mounting height) }
| .059 -o04 ‘
‘ ¥
| 0.25(.010) |
\
| s }
| 0~8° !
\ v =t . | }
\
\\‘ | R/ }
K ‘ 0.50+0.20 010£0.10|
g I 7(.020+.008) (004.004)
} 0.60+0.15 o (Stand off) |
| (0242.006) \
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For further information please contact:

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47,

D-63225 Langen,

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http://www.fujitsu.com/emea/services/microelec-
tronics/

mail: flexray_info@fme.fujitsu.com

F0610
© FUJITSU SEMICONDUCTOR EUROPE GmbH

Printed in Germany

FlexRay ASSP

All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales
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If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Law of Japan, the prior
authorization by Japanese government will be required for export
of those products from Japan.
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