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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-R5F

32-Bit Single-Core

200MHz

CANbus, CSIO, I12C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
125

2.25MB (2.25M x 8)

FLASH

128K x 8

256K x 8

1.1V ~ 5.5V

A/D 40x12b; D/A 2x10b
Internal

-40°C ~ 125°C (TA)
Surface Mount

208-LQFP Exposed Pad
208-TEQFP (28x28)

https://www.e-xfl.com/product-detail/infineon-technologies/mb9df566maeeq-gtk5el
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MB9D560 Series

32-bit Microcontroller
Family

Traveo™

MB9D560 series has Cypress 32-bit microcontrollers for automobile motor control. They use the ARM® Cortex-R5 MPCore™ CPU

that is compatible with the ARM family.
Notes:

* ARM, Cortex, Thumb are the registered trademarks of ARM Limited in the EU and other countries.
* MPCore, CoreSight are the trademarks of ARM Limited in the EU and other countries.

Features

Technology
B CMOS 90nm technology

CPU

BWARM Cortex®-R5F

W 32-bit ARM architecture

M 2-instruction issuance super scalar
M 8-stage pipeline

WARMV7 / Thumb®-2 instruction set

B Floating-Point Unit (FPU)
O Double precision

B Memory protection Unit (MPU)
016 area

BECC support for the TCM port
O 1-bit error correction, 2-bit error detection ECC (SEC-DED)

ETCM port
02 TCM ports

BWATCM port
EBTCM 2 ports (BOTCM, B1ITCM)

BVIC port
O Low latency interrupt

B AXI master interface
O 64-bit AXI interface (instruction / data access)
O 32-bit AXI interface (/0 access)

B AXI slave interface
O 64-bit AXI interface (accessible to TCM port)

B CPU configuration
O 2 CPUs (AMP operation)

B Operating frequency
O Maximum 200 MHz

M Trace with ETM-R5

Cypress Semiconductor Corporation .
Document Number: 002-05679 Rev.*A

198 Champion Court .

Debugging

BARM CoreSight™ Technology
O Each CPU embedded Embedded Trace Macro (ETM),
trace support of CPU operation
M Debugging interface
OJTAG (5 pin)
O Support clock : maximum 20 MHz

B Debugging security support
O 128-bit security key (Device security key)

HWWakeup function on JTAG

Operation mode

B User mode
O Normal mode (internal memory activation)

M Serial writer mode

Clock control

Hinternal clock source
O Fast-CR oscillation (8 MHz)
O Slow-CR oscillation (100 kHz)

M External oscillation input
O Main clock input

B Embedded PLL
O Main PLL (Multiplying clock of main oscillation )

M Oscillator stabilized timer

O Support oscillator stabilized timer for all clock source
independently

O After a lapse of oscillator stabilized time, it is able to use
source clock timer (Except PLL for FlexRay/RDC)

San Jose, CA 95134-1709 - 408-943-2600
Revised March 22, 2016
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1. Product Lineup

Memory Size

MB9D560 Series

Parameter MBODF564 MBODF565 MB9DF566
FLASH size (program) (512KB+128KB) X 2 (768KB+128KB) X 2 (1024KB+128KB) X 2
FLASH size (Work) 64KB X2 64KB X2 64KB X2
RAM size 64KB X 2 96KB X 2 128KB X2
Functions
Pin number 208 pin | 176 pin

System clock

On-chip PLL clock multiplication system

Minimum instruction execution time :5 ns (200 MHz)

CR oscillator (fast/slow) Yes

DMAC 16 channels

Base timer 12 channels (0 to 11) | 6 channels (0t0 3,6, 7)
32-bit free-run timer 5 channels

32-bit input capture

3 units (6 channels)

16-bit free-run timer

20 channels™

16-bit input capture

8 units (0 to 7)
(15 channels (0 to 14))

7 units (0 to 6)
(13 channels (0 to 12))

16-bit output compare

12 units (0 to 11)
(24 channels (0 to 23))

9 units (O to 5, 9 to 11)
(18 channels (0 to 11, 18 to 23))

Waveform generator

4 units (0 to 3)
(24 channels (0 to 23))

3 units (0, 1, 3)
(18 channels (0 to 11, 18 to 23))

External interrupt

8 channels (0 to 7)

6 channels (0to 4, 7)

A/D converter

1 unit (32 channels)

4ch sample-hold A/D converter

2 units (8 channels)

R/D converter 2 units”

D/A converter 2 channels™

Up/Down counter 4 channels

Motor vector operation accelerator 2 units

Multi-function serial interface 5 channels (0 to 4) | 3 channels (0, 1, 4)
CAN 3 channels

FlexRay 128 msb x 1 unit (ch.A/ ch.B)”

Inter-processor communications unit Yes

Exclusive access memory Yes

Software watchdog timer Yes

Hardware watchdog timer Yes

CRC 2 channels

Internal power supply low-voltage detection Yes

External power supply low-voltage detection Yes

Key code Yes*

Package LER208 | LEP176

Debugging interface

JTAG interface

*1: 2 channels for motor control

*2: The function is different according to the part number. See “13. Part Number Option”.

Document Number: 002-05679 Rev.*A
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176 Pin Part Number with RDC

MB9D560 Series

4ADTGO

ZINO
BINO
AINO
ZIN1
BIN1
AIN1T

vss

vceiz

DTTIO P000
RTOO POO1
RTO1 P002
RTO2 P003
RTO3 P004
RTO4 P005
RTOS P006
4ANO P007
4AN1 Po08
4AN2 P009
4AN3 PO10
AVRHO

AVRLO

AVRO

AVSS0

AVCCO

RDC_WO0 PO11
RDC_V0 PO12
RDC_UO PO13
RDC_Z0 PO14
RDC_BO PO15§
RDC_A0 PO16
AREF20

SIN_INO

COS_INO

SIN_OUTO

SIN_MINUSO

SIN_PLUSO

COS_PLUSO
COS_MINUSO

COS_0UTO

RVRHO

RVRLO

RVRO

RVSS0

RVCGO

P026 RDC_AGTO
MAG_MINUSO
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MAG_OUTO

ERDSO P430
VCC5
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Pin Number - /O Circuit -

208 pin | 176 pin Pin Name Type Functions

P303 General-purpose /O port
206 - TIOA11 E Base timer ch.11 TIOA I/O pin

FRCK®6 16-bit free-run timer ch.6 external clock input pin

P304 General-purpose /O port
207 - TIOB11 E Base timer ch.11 TIOB input pin

FRCK7 16-bit free-run timer ch.7 external clock input pin
18 14 AVRHO - 4ch sample-hold A/D converter unitO upper limit reference voltage
19 15 AVRLO - 4ch sample-hold A/D converter unitO lower limit reference voltage
20 16 AVRO - 4ch sample-hold A/D converter unitO reference voltage
21 17 AVSSO0 - 4ch sample-hold A/D converter unit0 analog GND
22 18 AVCCO - 4ch sample-hold A/D converter unitO analog power supply
134 115 AVCC1 - 4ch sample-hold A/D converter unitl analog power supply
135 116 AVSS1 - 4ch sample-hold A/D converter unitl analog GND
136 117 AVR1 - 4ch sample-hold A/D converter unitl reference voltage
137 118 AVRL1 - 4ch sample-hold A/D converter unitl lower limit reference voltage
138 119 AVRH1 - 4ch sample-hold A/D converter unitl upper limit reference voltage
38 34 RVRHO - R/D converter unitO upper limit reference voltage
39 35 RVRLO - R/D converter unitO lower limit reference voltage
40 36 RVRO - R/D converter unitO reference voltage
41 37 RVSS0 - R/D converter unit0 analog GND
42 38 RVCCO - R/D converter unit0 analog power supply
114 95 RVCC1 - R/D converter unitl analog power supply
115 96 RVSS1 - R/D converter unitl analog GND
116 97 RVR1 - R/D converter unitl reference voltage
117 98 RVRL1 - R/D converter unitl lower limit reference voltage
118 99 RVRH1 - R/D converter unitl upper limit reference voltage
181 153 AVCC2 - A/D converter analog power supply
182 154 AVSS2 - A/D converter analog GND
183 155 AVRL2 - A/D converter lower limit reference voltage
184 156 AVRH2 - A/D converter upper limit reference voltage
2

2
o4 56
68 87
103 VCC12 - 1.2V power supply
155 131
144

172 165
193
12
52 44
igi 223 VCC5 - 5.0V power supply
157 176
208
1
13 1
53 45
69 57
83 71
104 88 VSS - GND
143 132
156 143
171 166
194

Document Number: 002-05679 Rev.*A Page 17 of 91
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PERFORM
Pin Number . I/O Circuit .
208pin | 176pin Pin Name Type Functions
P422 General-purpose 1/O port
153 ) SOT3 E Multi -function serial interface ch.3 serial data output pin
FRCK9 16-bit free-run timer ch.9 external clock input pin
IN13 16-bit input capture ch.13 external pulse input pin
P423 General-purpose /O port
154 ) SCK3 E Multi-function serial interface ch.3 clock 1/O pin
FRCK10 16-bit free-run timer ch.10 external clock input pin
IN14 16-bit input capture ch.14 external pulse input pin
158 ) P425 E General-purpose /O port
TIOA8 Base timer ch.8 TIOA output pin
159 ) P426 E General-purpose /O port
TIOB8 Base timer ch.8 TIOB input pin
160 ) pP427 E General-purpose /O port
TIOA9 Base timer ch.9 TIOA I/O pin
161 ) P428 E General-purpose /O port
TIOB9 Base timer ch.9 TIOB input pin
P429 General-purpose 1/O port
162 134 MONCLK E Clock monitor output pin
MM Clock supervisor main clock error detection output pin
P200 General-purpose /O port
163 135 ANO F A/D converter analog 0 input pin
P201 General-purpose /O port
164 136 AN1 F A/D converter analog 1 input pin
P202 General-purpose /O port
165 137 AN2 F A/D converter analog 2 input pin
P203 General-purpose /O port
166 138 AN3 F A/D converter analog 3 input pin
P204 General-purpose 1/O port
167 139 AN4 F A/D converter analog 4 input pin
P205 General-purpose /O port
168 140 AN5 F A/D converter analog 5 input pin
P206 General-purpose /O port
169 141 ANG6 F A/D converter analog 6 input pin
pP207 General-purpose /O port
170 142 AN7 F A/D converter analog 7 input pin
P208 General-purpose /O port
173 145 AN8 F A/D converter analog 8 input pin
P209 General-purpose /O port
174 146 AN9 F A/D converter analog 9 input pin
P210 General-purpose /O port
175 147 AN10 F A/D converter analog 10 input pin
pP211 General-purpose I/O port
176 148 AN11 F A/D converter analog 11 input pin
p212 General-purpose /O port
177 149 AN12 F A/D converter analog 12 input pin
P213 General-purpose /O port
178 150 AN13 F A/D converter analog 13 input pin
pP214 General-purpose /O port
179 151 AN14 F A/D converter analog 14 input pin
pP215 General-purpose /O port
180 152 AN15 F A/D converter analog 15 input pin
P216 General-purpose 1/O port
185 157 AN16 F A/D converter analog 16 input pin
p217 General-purpose /O port
186 158 AN17 F A/D converter analog 17 input pin
pP218 General-purpose 1/O port
187 159 AN18 F A/D converter analog 18 input pin
pP219 General-purpose /O port
188 160 AN19 F A/D converter analog 19 input pin

Document Number: 002-05679 Rev.*A Page 22 of 91
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6. Handling Devices

For Latch-up Prevention

If a voltage higher than VCC5 or VCC12, or a voltage lower than VSS is applied to an I/O pin, or if a voltage exceeding the ratings is
applied between VCC5 to VSS and VCC12 to VSS pins, a latch-up may occur in CMOS IC. If the latch-up occurs, the power supply
current increases excessively and device elements may be damaged by heat. Take care to prevent any voltage from exceeding the
maximum ratings in device application.

Also, the analog power supplies (AVCCO, AVCC1, AVCC2, AVRHO, AVRH1, AVRH2, RVCCO, RVCC1,

RVRHO, RVEH1) and analog input must not exceed the digital power supply (VCC5) when the power supply to the analog system is
turned on or off.

In the correct power-on sequence, turn on the digital power supply voltage (VCC5, VCC12) and analog power supply voltages
(AVCCO, AVCC1, AVCC2, AVRHO, AVRH1, AVRH2, RVCCO0, RVCC1, RVRHO, RVRH1) simultaneously. Alternatively, turn on the
digital power supply voltage (VCC5) first, and then turn on the analog power supplies (AVCCO, AVCC1, AVCC2, AVRHO, AVRH1,
AVRH2, RVCCO0, RVCC1,

RVRHO, RVRH1).

Treatment of Unused Pins
If unused input pins are left open, they may cause a permanent damage to the device due to device malfunction or latch-up.
Connect a 2 kQ or higher resistor to each of unused input pins for pull-up or pull-down processing.

Also, if I/0 pins are not used, they must be set to the output state for releasing or they must be set to the input state and treated in
the same way as for the input pins.

Power Supply Pins
The device is designed to ensure that if the device contains multiple VCC5, VCC12 and VSS pins, the pins that should be at the
same potential are interconnected to prevent latch-up or other malfunctions.

Further, connect these pins to an external power supply or ground to reduce unwanted radiation, prevent strobe signals from
malfunctioning due to a raised ground level, and fulfill the total output current standard, etc. As shown below, all VSS power supply
pins must be treated in the similar way. If multiple VCC5 or

VCC12 or VSS systems are connected, the device cannot operate correctly even within the guaranteed operating range.

Power Supply Input Pin

[1[

]

17101

0 N %))
—
— |vss 3 0 9 vces
> S
—
VCC5 vCe12
o 3 8
+——1 |vecci2 ¢ 9 9 wss B

LILHLJLIL

The power supply pins should be connected to VCC5, VCC12 and VSS of this device at the low impedance from the power supply
source.

In the area close to this device, a ceramic capacitor having the capacitance larger than the capacitor of C pin is recommended to
use as a bypass capacitor between VCC5, VCC12 and VSS pins

Document Number: 002-05679 Rev.*A Page 31 of 91
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Group

MB9D560 Series

Group Name

Description

Core Group

CPU and TCM connected memory group

Debug Group

CoreSight of Debugging group

MCU Config Group

System control and supervision IP group

Memory & Config Group _

CPU related function and memory group

Common Peripheral Group

Common peripheral IP group for vehicle application

Application Specific Peripheral Group

Product specified peripheral group

Independent IP

Name Description
HPM Bus mz_atrix of AXI
Bus bridge (AXI-to-AHB, AHB-to-AXI)
DMAC DMA controller
EAM Exclusive access memory

Resource input configuration

Input selection circuit of MCU peripheral

Port MUX

Port MUX circuit

/0

1/0 circuit

Note:

« Each master connects to HPM. Each master has different transaction ID on AXI, Out-Of-Order for transaction completion.

Document Number: 002-05679 Rev.*A
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8. Memory Map

MB9D560 Series

0x0080_0000

768KB: 0x008B_FFFF
1024KB: 0x008F_FFFF

0x0090_0000

0X00FD_FFFF

0xO00FE_0000

OX00FF_FFFF

0x0100_0000

512KB: 0x0107_FFFF
768KB: 0x010B_FFFF
1024KB: 0x010F_FFFF

0x0110_0000

0x01FD_FFFF

0x01FE_0000

OXO1FF_FFFF

Memory
(Each CPU exclusive
space)

Address Block
Start End Overview Function
64KB: 0x0000_FFFF
0x0000_0000 96KB: 0x0001_7FFF TCRAM
128KB: 0x0001_FFFF
0x0002_0000 0x007F_FFFF Reserved
512KB: 0x0087_FFFF TCFLASH

large sector area
(TCM connection)

Reserved

TCFLASH
small sector area
(TCM connection)

TCFLASH
large sector area
(AXI connection)

Reserved

TCFLASH
small sector area
(AXI connection)

0x0200_0000

0x027F_FFFF

0x0280_0000

0x0280_OFFF

0x0280_1000

O0X03FF_FFFF

0x0400_0000

64KB: 0x0400_FFFF
96KB: 0x0401_7FFF
128KB: 0x0401_FFFF

0x0402_0000

0x047F_FFFF

0x0480_0000

512KB: 0x0487_FFFF
768KB: 0x048B_FFFF
1024KB: 0x048F_FFFF

0x0490_0000

0X04FD_FFFF

0x04FE_0000

OX04FF_FFFF

0x0500_0000

512KB: 0x0507_FFFF
768KB: 0x050B_FFFF
1024KB: 0x050F_FFFF

0x0510_0000

0xO05FD_FFFF

0xO5FE_0000

OX05FF_FFFF

0x0600_0000

64KB: 0x0600_FFFF
96KB: 0x0601_7FFF
128KB: 0x0601_FFFF

0x0602_0000

0x067F_FFFF

0x0680_0000

512KB: 0x0687_FFFF
768KB: 0x068B_FFFF
1024KB: 0x068F_FFFF

0x0690_0000

0x06FD_FFFF

Memory
(Common space)

Reserved

EAM

Reserved

CPUO space TCRAM

Reserved

CPUO space TCFLASH
large sector area
(TCM connection)

Reserved

CPUO space TCFLASH
small sector area
(TCM connection)

CPUO space TCFLASH
large sector area
(AXI connection)

Reserved

CPUO space TCFLASH
small sector area
(AXI connection)

CPUL1 space TCRAM

Reserved

CPUL1 space TCFLASH
large sector area
(TCM connection)

Reserved

Document Number: 002-05679 Rev.*A
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Notes:

Each CPU exclusive space define memory space for each CPU specified. The other master cannot access (Reserved area). If
the other master access to each CPU exclusive space, access from common space.

Reserved area access cause bus error.

However, following access of reserved area will be not bus error.
0x0090_0000 to OXxO0FD_FFFF

0x0110_0000 to 0x01FD_FFFF
0x0490_0000 to 0x04FD_FFFF
0x0510_0000 to 0xOSFD_FFFF
0x0690_0000 to 0X06FD_FFFF
0x0710_0000 to 0x07FD_FFFF
0x1000_0000 to Ox1FFF_FFFF
0x2000_0000 to Ox2FFF_FFFF

The following area should be set device attribution or strongly ordered attribution as core access.
1.1/0 area

2. Bit band alias area

3. Error Config (BootROM area)
4. WorkFLASH (when program)
5. TCFLASH (when program)

About device attribute and Strongly Ordered attribute, see "ARM®Architecture Reference Manual ARM®v7-A and ARM®v7-R
edition (ARM DDI 0406B)".

TCFLASH has a TCM-connected region and an AXI-connected region. AXI-connected region is dedicated for flash memory
programming/erasing. When read operation in user mode, use TCM-connected region.

Document Number: 002-05679 Rev.*A Page 37 of 91
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11.3 DC Characteristics
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

MB9D560 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min Typ Max Unit

Remarks

"H" level input
voltage

Vini

PO00 to PO16,
P026,

P030 to PO31,
P100 to P116,
P126, P131,
P200 to P231,
P300 toP306,
P309 to P324,
P406 to P423,
P425 to P431

When CMOS schmitt
input level is selected

0.7chc - Vce+0.3 \Y

VIHZ

PO0O to PO16,
P026,

P030 to P0O31,
P100 to P116,
P126, P131,
P200 to P231,
P300 to P306,
P309 to P330,
P406 to P423,
P425 to P431

When automotive
input level is
selected

0.8XVcc - Vce+0.3 \Y

V|H3

P325 to P330

When FlexRay input
level is selected

0.7XVcc - Vce+0.3 \%

Vina

RSTX, NMIX

0.7XVcc - Vce+0.3

V|H5

MDO, MD1

<<

0.7XVCC - Vce+0.3

Vine

TRSTX,
TCK, TDI,
TMS, nSRST

2.3 - Vce+0.3 \%

(Ta: Recommended

operating conditions,

Vee = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

Parameter

Symbol

Pin Name

Conditions

Value Unit

Min Typ Max

Remarks

"L" level input
voltage

VILl

P000 to PO16,
P026,

P030 to P0O31,
P100 to P116,
P126, P131,
P200 to P231,
P300 toP306,
P309 to P324,
P406 to P423,
P425 to P431

When CMOS schmitt
input level is selected

Vss-0.3 - 0.3XVcc \

VIL2

P0O0O0 to PO16,
P026,

P030 to PO31,
P100 to P116,
P126, P131,
P200 to P231,
P300 to P306,
P309 to P330,
P406 to P423,
P425 to P431

When automotive
input level is
selected

Vss-0.3 - 0.5XVcc \

VIL3

P325 to P330

When FlexRay input
level is selected

V55-0.3 - O.SXVCC

ViLa

RSTX, NMIX

Vss-0.3 - 0.3XVcc \%

V|L5

MDO, MD1

Vss-0.3 - 0.3XVcc V

Vi

TRSTX,
TCK, TDI,
TMS, nSRST

Vss-0.3 - 0.8 \

Document Number: 002-05679 Rev.*A

Page 47 of 91




§
| &Jﬂ

CYPRESS MB9D560 Series

¢

\

PERFORM

(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVSS = RVSS = 0.0V)

Value
Typ Max

Parameter Symbol Pin Name Conditions Min Unit Remarks

FCDO_CLK =200 MHz
Feik_cpux = 200 MHz,
Feik teeikx = 66 MHz,
Fcik_Hpmepz = 200 MHz,
FCLKiDMA =200 MHz,

- 220 410 mA FCLKiMEMC =100 MHz,
Feik wretkx = 200 MHz,
Feik_svscepr = 100 MHz,
Fecik_periy = 100 MHz,
Fcik_periz = 50 MHz
Xx=0,1y=0,452=1,6,7

CPU sleep mode
200MHz

|
Ccs12 FCDOfCLK =160 MHz

i veez o =80 Mz,
Feik_Hemep2 = 160 MHz,
Feik_oma = 160 MHz,

_ 180 360 mA Feik_memc = 80 MHz,

Feik weetkx = 160 MHz,
FeLk_syscep1 = 80 MHz,
Fcik_periy = 80 MHz,
Feik_periz = 40 MHz
x=0,1y=0,4,52z=1,6,7

CPU sleep mode
160MHz

Watch mode,
lectiz 4MHz source - 1280 9730 pA
oscillation

When using crystal
Ta=25°C

lcchiz Stop mode - 860 9530 HA Ta=25°C
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11.4 AC Characteristics

11.4.1 Source Clock Timing
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

Pin o Value .
Parameter Symbol Name Conditions Min Typ Max Unit Remarks
Source oscillation clock Fe X0, X1 ) 4 ) 20 MHz
frequency
Sourcg oscillation clock - X0, X1 ) 50 ) 250 ns
cycle time
CAN PLL jitter
(during lock) s i i 10 i +10 ns
Built-in slow-CR Fers - - 50 100 150 kHz
oscillation frequency
Built-in fast-CR F ) ) 4 8 12 MHz | Without calibration
oscillation frequency CRF 7.2 8 8.8 MHz | With calibration
X0, X1 clock timing
tevL
X0 \
CAN PLL jitter
Deviation time from the ideal clock is assured per cycle out of 20,000 cycles.
: I P2 N < 11 L
Ideal clock ; ! ! ! ! !
low ' ! | I ! !
A ! ! A ! ! !
: A i 3 | : :
i 2 | ‘ |
BLL outout . 4 \ : \ : tn-1 :
outpu : : : : :
p ¢ n
\ 4
Fast
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11.4.2 Internal Clock Timing
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V£0.1V, Vss = AVss = RVss = 0.0V)

Value

Parameter Symbol Pin Name Conditions Min Typ Max Unit Remarks
Fepo cik - - 0 - 200 MHz | CDO_CLK
Fepa cik - - 0 - 200 MHz | CD4 CLK
Feik cpuo - - 0 - 200 MHz | CLK _CPUO
Feik cpur - - 0 - 200 MHz | CLK _CPU1
Fcik Trciko - - 0 - 80 MHz CLK_TFCLKO
Fecik troika - - 0 - 80 MHz CLK_TFCLK1
Feik ats - - 0 - 100 MHz | CLK_ATB
Fcik pee - - 0 - 50 MHz CLK_DBG
Fcik npmpp2 - - 0 - 200 MHz CLK_HPMPD2
Internal clock ECLK DMA - - 8 - 200 MHz | CLK DMA
frequency CLK_MEMC - - - 200 MHz | CLK_MEMC
Fcik wrciko - - 0 - 80 MHz CLK_WFCLKO
Fcik wrciki - - 0 - 80 MHz CLK_WFCLK1
Fcik syscpp1 | - - 0 - 100 MHz CLK_SYSCPD1
Feik perio - - 0 - 100 MHz | CLK_PERIO
Feik pern - - 0 - 50 MHz | CLK_PERI1
Fcik peria - - 0 - 100 MHz | CLK_PERI4
Fcik peris - - 0 - 100 MHz CLK_PERI5
Feik peris - - 0 - 50 MHz | CLK_PERI6
Feik periz - - 0 - 50 MHz | CLK_PERI7
Fcik ciko - - 0 - 200 MHz CLK_CLKO
fepo cik - - 5 - - ns CDO _CLK
feoa cik - - 5 - - ns CD4_CLK
teik_cpuo - - 5 - - ns CLK_CPUO
teik cput - - 5 - - ns CLK_CPU1
teik Treiko - - 12.5 - - ns CLK_TFCLKO
tcik TECLKL - - 12.5 - - ns CLK_TFCLKl
ek ate - - 10 - - ns CLK_ATB
teik b - - 20 - - ns CLK_DBG
teik HPmPD2 - - 5 - - ns CLK_HPMPD2
Internal clock cycle low pwa = . 5 . = ns CLK_DMA
time teik memc - - 5 - - ns CLK_MEMC
teik wrctko - - 12.5 - - ns CLK_WFCLKO
terk wrelk - - 12.5 - - ns CLK_WFCLK1
ok svscppr | - - 10 - - ns CLK_SYSCPD1
teik PERIO - - 10 - - ns CLK_PERIO
teik PERI - - 20 - - ns CLK_PERI1
teik PeRI4 - - 10 - - ns CLK_PERI4
feik periS - - 10 - - ns CLK_PERI5
teik peRIS - - 20 - - ns CLK_PERI6
teik PR - - 20 - - ns CLK_PERI7
feik_ciko - - 5 - - ns CLK _CLKO

Document Number: 002-05679 Rev.*A Page 55 of 91



PERFORM

MB9D560 Series

11.4.5 Multi-Function Serial Interface
11.4.5.1 CSIO Timing (SMR: MD[2:0] = 0b010)
Normal Synchronous Transfer (SCR: SPI = 0) and Serial Clock Output Signal Detect Level "H"(SMR: SCINV = 0)

(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

Parameter Symbol Pin Name Conditions Min Value Max Unit Remarks
Serial clock cycle time | tscyc SCKO to SCK4 Atcik_periy - ns
SCK{—-SOT ‘ SCKO to SCK4, Master mode 30 +30 ns
delay time stov SOTO to SOT4 (CL=50pF,

IOL: -2mA, IOH = ZmA),
Valid s_m»scm e (CL= 20pF, 30 i ns
setup time SCKO to SCK4, lo.=-1MA, lon= 1mA)
SCKT-Valid SIN . SINO to SIN4 0 ] s
hold time SHIX
Serial clock "H" pulse
width p tsHsL terk_periit10 - ns
SCKO to SCK4
Serial clock "L" pulse
width P tsish 2tcik_perin-10 - ns
SCK{—->SOT t SCKO to SCK4, ) 30 ns
delay time SLOVE SOTO to SOT4 Slave mode
Valid SIN—SCK? (C.=50pF, -
setup time tivsHe lo.=-2mA, lon=2mA), | 10 - ns
SCKO to SCK4, (CL= 20pF,
SCKT-sValid SIN . SINO to SIN4 lou= -1mA, lon=1mA) | ] i,
hold time SHIXE
SCK fall time te SCKO to SCK4 - 5 ns
SCKrise time tr SCKO to SCK4 - 5 ns
C.= 50pF,
loL = -2MA, lon = 2MA 5 Mbps
Transfer speed
C|_= ZODF,
; ; loc=-1MA, log= 1mA | ~ 6 Mbps

Notes:

* This is the AC characteristic in CLK synchronized mode.
» C. is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.

Document Number: 002-05679 Rev.*A

Page 60 of 91




MB9D560 Series

tscyc

- \on \
SCK /_ Vo X
tsHowi
VoH ><

SOT
VoL

»
—

A

»
>

tivsLi tsLixi

S R e

Master mode

P— > | tsisH ————>
Y Vin Vip) /
SCK V Z X ViL Vi
IL A t N 2
— Sl e
tr tsHove
SoT Vor
VoL
B tivsLe i tsux:
N IR WXy
N Vi ViL 4
Slave mode
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SPI Compatible (SCR: SPI = 1) and Serial Clock Output Signal Detect Level "H" (SMR: SCINV = 0)
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

) - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Serial clock cycle time | tscyc SCKO to SCK4 Atcik_peri - ns
SCKT-SOT ‘ SCKO to SCK4, 20 430 ns
delay time sHov! SOTO to SOT4 Master mode
valid SIN—>SCK{ (CL=50pF,
t i tvsu IOL =-2mA, IOH = 2mA), 30 - ns
Setup fime SCKO to SCK4, (C. = 20pF,
SCK{—valid SIN . SINO to SIN4 lou=-1mA, loy = 1mA) | ) .
hold time St
SOT->SCKY ‘ SCKO to SCK4, ot 30 |- ns
delay time sovu! SOTO to SOT4 CLK_PERIL
Serial clock "H" pulse
width P tshsL teik_perint10 - ns
SCKO to SCK4
Serial clock "L" pulse
width P tsLshH 2teik_perin-10 - ns
SCKT-SsoT i SCKO to SCK4, ) 30 ns
delay time SHOVE SOTO to SOT4 Slave mode
valid SIN—>SCK{ (CL=50pF,
tup ti tivsLe loL = -2mA, lon = 2mA), 10 - ns
setup time SCKO to SCK4, (C. = 20pF,
SCK-valid SIN . SINO to SIN4 lov = -1mA, low = 1mA) | ) o
hold time SLXE
SCK fall time te SCKO to SCK4 - 5 ns
SCK rise time tr SCKO to SCK4 - 5 ns
C. = 50pF,
lot = -2MA, loy = 2MA 5 Mbps
Transfer speed
CL = 20pF,
; ; lo = -1MA, loy = ImA | 6 Mbps

Notes:

* This is the AC characteristic in CLK synchronized mode.
« C_ is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.
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< tscyc >
Vo
SCK \
N VOL VOL
tsovLi tsHovi
sSOT VoH VoH
VoL Vor
| >le >
tivsLi tsuixi
Vi
SIN H ViH
ViL ViL
Master mode
e— {5 sy—> |[&—— sy —>
Y\, Vig
ScK ViH Z IH IH
< Vi Vi ViL
te tr tsHove
— —_ —
s
soT VoH >< VoH
VoL - VoL
| — >|
tivsLe tsLixe
Vi
S|N IH V|H
Vi ViL

*. Changes when writing to TDR register

Slave mode
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SPI Compatible (SCR: SPI = 1) and Serial Clock Output Signal Detect Level "L" (SMR: SCINV = 1)
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

Parameter Symbol Pin Name Conditions Min Value Max Unit Remarks
Serial clock cycle time | tscyc SCKO to SCK4 Atcik_peri - ns
SCK{—->SOT ‘ SCKO to SCK4, 20 430 ns
delay time stovi SOTO to SOT4 Master mode
valid SIN—>SCK ™ (CL=50pF, =
Setup time tivshi IOL =-2mA, IOH = ZmA), 30 - ns

SCKO to SCK4, (CL = 20pF,
SCK svalid SIN t SINO to SIN4 lot = -1MA, loy = 1MA) o ] .
hold time SHd
SOT->SCK? ‘ SCKO to SCK4, ot 30 |- ns
Delay time SOVl SOTO to SOT4 CLK_PERIL
Serial clock "H" pulse
width P tshsL teik_perint10 - ns
SCKO to SCK4,
Serial clock "L" pulse t SOTO to SOT4 ot 10 ) ns
Wldth SLSH CLK_PERI1
SCK{->SOT i SCKO to SCK4, ) 30 ns
delay time SLOVE SOTO to SOT4 Slave mode
valid SIN—»>SCK? (C.=50pF,
setup time tivsHE loL = -2mA, lon = 2mA), 10 - ns
p SCKO to SCK4, (CL = 20pF,
SCKT—valid SIN . SINO to SIN4 low=-1mA, lon =1mA) | ] o
hold time SHIXE
SCK fall time te SCKO to SCK4 - 5 ns
SCK rise time tr SCKO to SCK4 - 5 ns
C. = 50pF,
loL = -2MA, loy = 2mA 5 Mbps
Transfer speed
CL = 20pF,
; ; lou = -1MA, loy = ImA | ~ 6 Mbps

Notes:

* This is the AC characteristic in CLK synchronized mode.
« C_ is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.
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When the Serial Chip Select is Used (SCSCR: CSEN =1)
M Serial clock output signal detect level "L"(SMR, SCSFR: SCINV = 1)

M Serial Chip select inactive level "L"(SCSCR, SCSFR: CSLVL = 0)
(Ta: Recommended operating conditions, Vcc = 5.0V+0.5V, Vpp = 1.2V+0.1V, Vss = AVss = RVss = 0.0V)

i i~ Value )
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
scst—scKT .
=~ tessi tessu -50 - ns
setup time SCK4, Master mode
SCKlsSCSd SCS40 to SCS43 (CL_: 50pF, . B
hold time teshi lo. = -2MA, lon = 2MA), | teshp +0 B ns
(CL = 20pF,
loL =-1MA, loy = 1mA) 3
SCS deselect t time tesor SCS40 to SCS43 tesps ~-50 ) ns
+5tcik_peri
scst—scKT
_-) tesse 3tek_perint30 - ns
setup time SCK4
SCKI->SCS SCS40 to SCS43
hold time toste 0 - ns
Slave mode
(C. = 50pF,
SCS deselect time tespe SCS40 to SCS43 lo. = -2MA, lon = 2MA), | 3tk pern+30 | - ns
(CL = 20pF,
scsTt—soT loL = -1MA, lon = 1MA)
delay ti tose - 40 ns
clay ime SCS40 to SCS43,
SCSY—»SOT . SOT4 . _ N
delay time DEE
Master mode,
Round operation
SCKT‘)SCST t SCKA4, (CL = SOpF, 3t +0 3tCLK7PERI1 ns
clock switch time sce SCS40t0 SCS43 | loL = -2MA oy = 2MA), CLK_PERI +50
(CL = 20pF,
lor = -1MA, lon = 1MA)
C. = 50pF,
loL = -2MA, loy = 2MA 5 Mbps
Transfer speed
CL = 20pF,
’ ) lo. = -1MA, loy = ImA | ~ 6 Mbps

*1:tcssu = SCSTR:CSSUJ[7:0] X serial chip select timing operation clock
*2: tcsip = SCSTR:CSHD[7:0] X serial chip select timing operation clock
*3: tcsps = SCSTR:CSDS[15:0] X serial chip select timing operation clock
For details of *1, *2 and *3 above, see Hardware Manual.

Notes:
* This is the AC characteristic in CLK synchronized mode.
« C. is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.
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