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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"

Obsolete

ARM® Cortex®-M3

32-Bit Single-Core

144MHz

CANbus, CSIO, EBI/EMI, I12C, LINbus, UART/USART, USB
DMA, LVD, POR, PWM, WDT
154

768KB (768K x 8)

FLASH

96K x 8

2.7V ~ 5.5V

A/D 32x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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Multi-function Timer (Max 3 units)
The Multi-function timer is composed of the following blocks.

W 16-bit free-run timer x 3ch/unit
HInput capture x 4ch/unit

H Output compare x 6ch/unit

B A/D activation compare x 3ch/unit
B \Waveform generator x 3ch/unit

W 16-bit PPG timer x 3ch/unit

The following function can be used to achieve the motor
control.

EPWM signal output function

B DC chopper waveform output function
HDead time function

M Input capture function

B A/D convertor activate function

EDTIF (Motor emergency stop) interrupt function

Quadrature Position/Revolution Counter (QPRC)

(Max 3 channels)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. Moreover, it is
possible to use up/down counter.

B The detection edge of the three external event input pins AIN,
BIN and ZIN is configurable.

M 16-bit position counter
M 16-bit revolution counter

B Two 16-bit compare registers

Dual Timer (32-/16-bit Down Counter)

The Dual Timer consists of two programmable 32-/16-bit down
counters.

Operation mode is selectable from the followings for each
channel.

HFree-running
HPeriodic (=Reload)
HOne-shot
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Watch Counter
The Watch counter is used for wake up from power saving
mode.

Interval timer: up to 64 s (Max) @ Sub Clock : 32.768 kHz

External Interrupt Controller Unit
HUp to 32 external interrupt input pin

B include one non-maskable interrupt(NMI)

Watch dog Timer (2 channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

This series consists of two different watchdogs, a "Hardware"
watchdog and a "Software" watchdog.

"Hardware" watchdog timer is clocked by low speed internal
CR oscillator. Therefore, "Hardware" watchdog is active in any
power saving mode except STOP mode.

CRC (Cyclic Redundancy Check) Accelerator
The CRC accelerator helps a verify data transmission or
storage integrity.

CCITT CRCL16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
BIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

Clock and Reset

[Clocks]
Five clock sources (2 external oscillators, 2 internal CR
oscillator, and Main PLL) that are dynamically selectable.

EMain Clock 14 MHz to 48 MHz
B Sub Clock 1 32.768 kHz
B High-speed internal CR Clock : 4 MHz

M| ow-speed internal CR Clock : 100 kHz

B Main PLL Clock

[Resets]

B Reset requests from INITX pin

HPower on reset

B Software reset

B \Watchdog timers reset

M| ow voltage detector reset

B Clock supervisor reset

Page 3 of 125



MBO9B510T Series

— -«
=¥ CYPRESS
PERFORM
2. Packages
MBOBF516S MBOBF516T
Package Product name MB9BF517S MBOBF517T
g MBOBF518S MBOBF518T
LQFP:  FPT-144P-M08 (0.5 mm pitch)
LQFP:  FPT-176P-M07 (0.5 mm pitch) o
BGA:  BGA-192P-M06 (0.8 mm pitch) o

O: Supported

Note: See "14. Package Dimensions" for detailed information on each package.
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FPT-144P-M08
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Note:

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,
there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to
select the pin.

TIOAQ9_0 and TIOAQ9_2 cannot be used as the external startup trigger input (TGIN signal) at /O mode 1 (timer full mode) of the
Base Timer. See "Base Timer" in "7. Handling Devices" for details.
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Pin No I/O circuit Pin state

Pin name
LQFP-176 LQFP-144 BGA-192 type type

PB7
AN23
117 - G9 TIOB12_1 F L
INT23 0
ZIN2 2

P29
118 94 F10 AN24 F K
MAD12 0

P28
AN25
ADTG 4
INT09 0
RTOO05 1
MAD13 0

119 95 F11

P27

AN26
120 9 F12 INTO2 2 F L
RTO04 1
MAD14 0

P26
AN27
121 97 F13 SCK2_1 F K
RTO03_1
MAD15_0

P25
AN28
SOT2 1
122 98 E10 TXL 0 F K
RTO02 1

MAD16_0

P24
AN29
SIN2_1
123 99 E11 RXL 0 F L
INTOL 2
RTOO01 1
MAD17 0

P23
AN30
124 100 E12 SCKO 0 F K
TIOAO7 1
RTO00 1

P22
AN31
125 101 E13 SOTO 0 F K
TIOBO7 1
ZINL 1

P21
SINO_0
INTO6_1
BIN1 1

126 102 D12
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Pin No Pin name I/O circuit Pin state
LQFP-176 LQFP-144 BGA-192 type type
P94
TIOB12 0
RTO24 1
143 - D10 SCK5 1 E H
INT26_0
MAD23 0
P95
TIOB13 0
144 - B9 RTO25 1 E H
INT27 0
MAD24 0
145 115 C9 PCO K Q
146 116 B8 PC1 K Q
147 117 D9 PC2 K Q
PC3
148 118 E9 TIOAO6 1 K Q
PC4
149 119 F9 TIOA08 2 K Q
PC5
150 120 c8 ToAT0 2 K Q
- - A5 VSS -
PC6
151 121 D8 TIOAL4 0 K Q
PC7
152 122 E8 CROUT 1 L Q
153 123 A10 PC8 K Q
154 124 F8 PC9 K Q
155 125 B7 PCA K Q
156 126 A9 VCC -
157 127 All VSS -
158 128 A7 PCB L Q
159 129 C7 PCC K Q
160 130 A6 PCD K Q
PCE
161 131 D7 RTS4 0 L Q
TIOB06_1
PCF
162 132 E7 CTS4 0 L Q
TIOB08 2
PDO
SCK4 0
163 133 F7 o510 2 L R
INT30 1
PD1
SOT4 0
164 134 B6 TIOB14 0 L R
INT31 1
- - N7 VSS -
- - G8 VSS -
- - H7 VSS -
- - H8 VSS -
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Module Pin name Function Pin No
LOQFP-176 | LQFP-144 | BGA-192
Base Timer TIOA14 0 151 121 D8
14 TIOA14 1 Base timer ch.14 TIOA pin 78 - N10
TIOA14 2 102 86 J10
TIOB14_0 164 134 B6
TIOB14 1 Base timer ch.14 TIOB pin 79 - L10
TIOB14 2 103 87 J9
Base Timer TIOA15 0 73 65 N9
15 TIOA15_ 1 Base timer ch.15 TIOA pin 80 - K10
TIOA15 2 104 88 H10
TIOB15 0 74 66 M9
TIOB15 1 Base timer ch.15 TIOB pin 81 - M10
TIOB15 2 105 89 H9
CAN O TX0 0 65 57 J6
TX0_ 1 CAN interface ch.0 TX output 32 - J5
TX0 2 7 7 D1
RX0_0 66 58 N8
RX0_1 CAN interface ch.0 RX output 33 - J4
RX0_2 6 6 D2
CAN 1 TX1 0 122 98 E10
TX1 1 CAN interface ch.1 TX output 23 23 G5
TX1 2 92 76 L13
RX1 0 123 99 E11
RX1 1 CAN interface ch.1 RX output 22 22 G4
RX1_2 91 75 M12
Debugger SWCLK Serial wire debug interface clock input 135 111 Al12
SWDIO Serial wire debug interface data input / output 137 113 B12
SWO Serial wire viewer output 138 114 B11
TCK J-TAG test clock input 135 111 Al12
TDI J-TAG test data input 136 112 Ci12
TDO J-TAG debug data output 138 114 B11
T™MS J-TAG test mode state input/output 137 113 B12
TRACECLK Trace CLK output of ETM 12 12 E4
TRACEDO 8 8 D3
¥E2€EB; Trace data output of ETM 20 20 Eg
TRACED3 11 11 E3
TRSTX J-TAG test reset Input 134 110 B13
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. . Pin No
Module Pin name Function LOFP-176 | LOFP-144 | BGA-192
Multi Function SIN6_0O 16 16 F3
Serial SIN6_1 Multifunction serial interface ch.6 input pin 31 - H6
6 SIN6_2 170 - B4
SOT6_0
= 17 17 F4
(SDA6_0) Multifunction serial interface ch.6 output pin.
SOT6_1 This pin operates as SOT6 when it is used in a 30 ) H5
(SDA6_1) UART/CSIO (operation modes 0 to 2) and as
SOT6_2 SDA6 when it is used in an I°C (operation mode 4). 171 ca
(SDA6_2) )
SCK6_0
= 18 18 F5
(SCL6_0) Multifunction serial interface ch.6 clock 1/O pin.
SCK6_1 This pin operates as SCK6 when it is used in a 29 ) Ha
(SCL6_1) UART/CSIO (operation modes 0 to 2) and as
SCK6_2 SCL6 when it is used in an I°C (operation mode 4).
(SCL6 2) 172 140 B3
Multi Function SIN7 0 22 22 G4
Serial SIN7_1 Multifunction serial interface ch.7 input pin 64 56 K6
7 SIN7_2 110 - H13
SOT7_0
(SDA7_0) 23 23 G5
Multifunction serial interface ch.7 output pin.
SOT7_1 This pin operates as SOT7 when itis used in a 63 55 L6
(SDA7_1) UART/CSIO (operation modes 0 to 2) and as
SDA7 when it is used in an I1°C (operation mode 4).
SOT7 2
(SDA7 2) 11 - H12
SCK7_0
(SCL7_0) 24 24 G6
Multifunction serial interface ch.7 clock 1/O pin.
SCK7 1 This pin operates as SCK7 when it is used in a
(SCL7_ 1) UART/CSIO (operation modes 0 to 2) and as 62 >4 M6
B SCL7 when it is used in an I°C (operation mode 4).
SCK7_2
(SCL7 2) 112 - H11
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. . Pin No
Module Pin name Function
LQFP-176 | LQFP-144 | BGA-192
Multi Function DTTI2X 0 12 12 E4
Timer Input signal controlling wave form generator
2 DTTI2X_1 outputs RTO20 to RTO25 of multi-function timer 2. | 26 - H2
EEEE;:? 16-bit free-run timer ch.2 external clock input pin %28 _104 CN:E
IC20_0 13 13 E5
IC20_1 25 - H1
€210 16-bit input capture ch.2 input pin of multi-function 14 14 =
IC21_1 ior o putcap < nputp 79 - L10
IC22 0 1Cxx de;scribes channel number. 15 15 F2
1C22_1 80 - K10
IC23 0 16 16 F3
IC23_1 81 - M10
RTO20_0 Wave form generator output of multi-function timer > 2 B2
(PPG20_0) 2.
RTO20_1 This pin operates as PPG20 when it is used in 139 ) ci1
(PPG20_1) PPG2 output modes.
RTO21_0 Wave form generator output of multi-function timer 3 3 c2
(PPG20_0) 2.
RTO21_1 This pin operates as PPG20 when it is used in 140 i D11
(PPG20_1) PPG2 output modes.
RTO22_0 Wave form generator output of multi-function timer 4 4 c3
(PPG22 0) 2.
RTO22_1 This pin operates as PPG22 when it is used in 141 i B10
(PPG22_1) PPG2 output modes.
RTO23 0 Wave form generator output of multi-function timer 5 5 D5
(PPG22_0) 2.
RTO23_1 This pin operates as PPG22 when it is used in 142 i c10
(PPG22_1) PPG2 output modes.
5;3%2:100) \2Nave form generator output of multi-function timer | 6 6 D2
RTO24_1 This pin operates as PPG24 when it is used in 143 i D10
(PPG24_1) PPG2 output modes.
RTO25 0 Wave form generator output of multi-function timer 7 7 D1
(PPG24_0) 2.
RTO25 1 This pin operates as PPG24 when it is used in 144 i B9
(PPG24_1) PPG2 output modes.
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. . Pin No
Module Pin name Function
LQFP-176 | LQFP-144 | BGA-192
RESET INITX Externellll I”?eset Input. A reset is valid when 57 49 N5
INITX="L".
Mode Mode 0 Pin.
MDO Dur?ng normal operatioq, MDO="L" must be input. 85 69 N12
During serial programming to Flash memory,
MDO0="H" must be input.
Mode 1 Pin.
MD1 During serial programming to Flash memory, 84 68 N13
MD1="L" must be input.
POWER VCC Power supply Pin 1 1 C1
VCC Power supply Pin 45 37 N1
VCC Power supply Pin 54 46 P4
VCC Power supply Pin 89 73 M14
VCC Power supply Pin 133 109 Al13
USBVCCO 173 141 A4
3.3V Power supply port for USB 1/O
USBVCC1 129 105 E1l4
VCC Power supply Pin 156 126 A9
GND VSS GND Pin 27 25 J1
VSS GND Pin 44 36 M1
VSS GND Pin 53 45 P3
VSS GND Pin 88 72 N14
VSS GND Pin 109 93 F14
VSS GND Pin 132 108 B14
VSS GND Pin 157 127 All
VSS GND Pin 176 144 Bl
VSS GND Pin - - El
VSS GND Pin - - Gl
VSS GND Pin - - P7
VSS GND Pin - - P11
VSS GND Pin - - L14
VSS GND Pin - - A8
VSS GND Pin - - A5
VSS GND Pin - - N7
VSS GND Pin - - M7
VSS GND Pin - - L7
VSS GND Pin - - K7
VSS GND Pin - - J7
VSS GND Pin - - G7
VSS GND Pin - - H7
VSS GND Pin - - H8
VSS GND Pin - - G8
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Type Circuit Remarks
» CMOS level output
* CMOS level hysteresis input
» With pull-up resistor control
» With standby mode control
* Pull-up resistor
P-ch }» P-ch Digital output : Approximately 50 kQ
e lon=-4 mA, lo. =4 mA
- * When this pin is used as an 1°Cc
pin, the digital output P-ch
transistor is always off
E N-ch }f Digital output * +B input is available
R
L Pull-up resistor control
% Digital input
Standby mode control
* CMOS level output
* CMOS level hysteresis input
» With input control
 Analog input
o + With pull-up resistor control
P-ch F P-ch H'g'tal output « With standby mode control
* Pull-up resistor
: Approximately 50 kQ
. IOH =-4 mA, |o|_ =4 mA
« When this pin is used as an I°C
N-ch Higital output pin, the digital output P-ch
transistor is always off
» +B input is available
F
R L Pull-up resistor control
lDigitaI input
Standby mode control
\_ Analog input
T
Input control
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8. Block Diagram

MB9BF516/517/518
TRSTX,TCK, ( )\
TD"?’SE z SWJ-DP | ETM | SRAMO
TRAGEDI3:0] N ROM 32/48/64Kbyte
TRACECLK € TPIU Table _
Cortex-M3 Core | g——— On-chip Flash
144MHz(Max) ’:ET Flash I/F ?égﬁgyte;
e
$ Trace Buffer
=< (16Kbyte)
- g SRAM1
Dual-Timer H = 32/48/64Kbyte
< [an]
Watchdog Timer S T
(Software) T2 <£
m ~ [ USB 2.0 PHY |— usevcco
>
Clock Reset o3 ) (Host/ > UDPO,UDMO
Generator <= = Func) > UHCONXO
INITX > Q] S
4 _ Ia = USB 2.0 — usBvccl
Watchdog Timer <z 3 (Host/ PHY
(Hardware) 7| (Hos > upP1,UDM1L
Func) > UHCONX1
A DMAC
4
e J
—_— P ——
L : ] TXO,
X0 | Main PLL Source Clock @ CAN RXO
XL € Osc Z 37 T>1
XOA ' Sub CR CR 183 RXIL
x1a € | Osc 4MHz | 100kHz | ﬁg & 0
CROUT € '\ I
AvCC, — - 12-bit A/D Converter |
AVSS,AVRH | Unit 0
ni
AN[31:00] ——3 |
| Unit 1 «—)|
ADTG[8:0] ——3)
| Unit 2 |
e S 2 MAD[24:00]
P S .
TIOA[15:00]€ Base Timer R External Bus IlF € > MADATA[15:00]
16-bit 16ch./ — 4 > MCSX[7:0],
TIOB[15:00] 32-bit 8ch. ﬂﬁf@”w”'
. H USB Clk Ctrl l PLL ‘ W,
AINEZ:0) QPRC I MDOMI-0]
. =
BIN[2:0
(20l 3ch. N I~ CAN Prescaler Power On MRDY
ZIN[2:0] ?é T Reset MCLKOUT
=
= ——— s N LVD Ctrl LVD
e 5 T
| AJD Activation \ ] @ ]
| Compare < = _ Regulator >C
| | 3ch. | | @ o IRQ-Monitor
§ = o
:ggg:g} 12 16-bit Input Capture | | g < CRC
|(:2[3;0] I I 4ch. o g,, Accelerator
. . <C =
oy e Y )
. z @
= -
| | 16-bit Output | & External Interrupt INT[31:00]
Compare | | z > Controller NMIX
| | 6ch. 32-pin + NMI
DTTI[2:0]X
RTOO[5:0] € I t Waveform Generator | | MODE-Ctrl € MDI[1:0]
RTO1[5:0] € t 3ch. ¢ >
RTO2[5:0] € ] | POX,
| a———— P1x,
| lﬁ-githF’PG (—Iﬂ (—){ GPIO H PIN-Function-Ctrl }(——) .
ch. .
Multi-function Timer x3 | PRx
_—— — — — SCK[7:0]
> Multi-Function SIN[;O]]
Serial I/F 8ch. N SOT[%:O]
(with FIFO ch.4 to ch.7) 7 cTsa
HW flow control(ch.4) «
> RTS4

Note: The following items vary depending on the package.

* Number of external bus interface pin
« Number of 12-bit A/D converter channel
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9. Memory Size

See "Memory Size" in "1. Product Lineup" to confirm the memory size

10.Memory Map

Memory Map (1)

MBO9B510T Series

See the next page
“@Memory Map (2)” for
the memory size details.

OXFFFF_FFFF

0xE010_0000

0xE000_0000

0x7000_0000

0x6000_0000

0x4400_0000

0x4200_0000

0x4000_0000

0x2400_0000

0x2200_0000

0x2008_0000
0x2000_0000
Ox1FFF_0000

0x0010_2000
0x0010_0000

0x0000_0000

Resened

Cortex-M3 Private

Peripherals

Resenved

External Device
Area

Resened

32Mbyte
Bit band alias

Peripherals

Resened

32Mbyte
Bit band alias

Resened

SRAM1

SRAMO

Resenved

Security/CR Trim

On-chip Flash

OX41FF_FFFF

0x4006_4000
0x4006_3000
0x4006_2000
0x4006_1000
0x4006_0000

0x4005_0000

0x4004_0000
0x4003_F000

0x4003_B000
0x4003_A000
0x4003_9000
0x4003_8000
0x4003_7000
0x4003_6000
0x4003_5000
0x4003_4000
0x4003_3000
0x4003_2000
0x4003_1000
0x4003_0000
0x4002_FO000
0x4002_EO00

0x4002_8000
0x4002_7000
0x4002_6000
0x4002_5000
0x4002_4000
0x4002_3000
0x4002_2000
0x4002_1000
0x4002_0000

0x4001_6000
0x4001_5000

0x4001_3000
0x4001_2000
0x4001_1000
0x4001_0000

0x4000_1000
0x4000_0000

Peripherals Area

Resenved

CAN ch.1

CAN ch.0

Resened

DMAC

USB ch.1

USB ch.0

EXT-bus I/F

Resened

Watch Counter

CRC

MFS

CAN Prescaler

USB Clk Ctrl

LVD Citrl

Resened

GPIO

Resened

Int-Req.Read

EXTI

Resenved

CR Trim

Resernved

A/DC

QPRC

Base Timer

PPG

Resenved

MFT unit2

MFT unitl

MFT unitO

Resernved

Dual Timer

Resened

SW WDT

HW WDT

Clock/Reset

Resened

Flash I/F
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*8:
« See "4. List of Pin Functions" and "5. 1/0 Circuit Type" about +B input available pin.
« Use within recommended operating conditions.
» Use at DC voltage (current) the +B input.
» The +B signal should always be applied a limiting resistance placed between the +B signal and the device.

» The value of the limiting resistance should be set so that when the +B signal is applied the input current to the device pin does
not exceed rated values, either instantaneously or for prolonged periods.

» Note that when the device drive current is low, such as in the low-power consumption modes, the +B input potential may pass
through the protective diode and increase the potential at the VCC and AVCC pin, and this may affect other devices.

 Note that if a +B signal is input when the device power supply is off (not fixed at 0 V), the power supply is provided from the
pins, so that incomplete operation may result.

» The following is a recommended circuit example (I/O equivalent circuit).

Protection Diode

Vee Vee
Limiting j P-ch
resistor |

+B input (OV to 16V) W ° Digital output
N-ch

0—/\/\/\/———®O—Digital input

R
AVcc

Analog input

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.
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12.4.7 Power-on Reset Timing

(Vec=2.7Vt0 5.5V, Vss =0V, Ta = - 40°C to + 85°C)

MBO9B510T Series

Pin Value )
Parameter Symbol name - Unit Remarks
Min Max
Power supply rising time Tr 0 - ms
Power supply shut down time Toff VCC 1 - ms
Time until releasing Tprt 0.46 0.76 ms
Power-on reset
1
! :
VCC_minimum — :
1 1
I |
1 1
VCC o | !
VDH_minimum ! !
1 1
| |
1 1
1 1
1 1
I |
1 1
I |
1 1
] 1
1 1
| |
1 1
! i
oo T !
i y !
i i !
e |
: ! Tprt | Toff
1
i
Internal RST RST Active Release
i
CPU Operation start

Glossary
VCC_minimum : Minimum V¢c of recommended operating conditions
VDH_minimum : Minimum release voltage of Low-Voltage detection reset.

See "12.7. Low-Voltage Detection Characteristics”
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CSIO (SPI =1, SCINV =0)
(Vec=2.7Vt0 5.5V, Vss =0V, Ta = - 40°C to + 85°C)

Pin . Vcc <45V Vcc 245V .
Parameter Symbol name Conditions Min Max Min Max Unit

Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
. SCKX,

SCK 1 — SOT delay time tsHowi SOTX -30 +30 -20 +20 ns
. SCKX,

SIN — SCK | setup time tivsui SINX Master mode 50 - 30 - ns
. SCKX,

SCK | — SIN hold time tsux SINX 0 - 0 - ns
. SCKX,

SOT — SCK | delay time tsovui SOTx 2tcyep - 30 - 2tcyep - 30 - ns

Serial clock "L" pulse width tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns

Serial clock "H" pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
. SCKX,

SCK 1 — SOT delay time tsHove SOTx - 50 - 30 ns

SIN — SCK | setup time tivsLe Sﬁ\:;x Slave mode 10 - 10 - ns
. SCKX,

SCK | — SIN hold time tsLixe SINX 20 - 20 - ns

SCK fall time tF SCKx - 5 - 5 ns

SCK rise time tR SCKXx - 5 - 5 ns

Notes:

» The above characteristics apply to CLK synchronous mode.

* tcvep indicates the APB bus clock cycle time.
About the APB bus number which Multi-function serial is connected to, see "8. Block Diagram" in this datasheet.

» These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

* When the external load capacitance = 30 pF.
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P tBHL R P tBLL
BIN
< > < > +—> »
tBuAu tauBD tBDAD tabBU
AIN
tAHL " - tAaLL
1 g
tzre
ZIN
,,,,,,,,,,,,,,,,,,,,,,,,,, \
ZIN
- taBez
tza8e < >
AIN/BIN N
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12.4.14 ETM Timing

MBO9B510T Series

(Vec =2.7Vto 5.5V, Vss =0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions MinvalueMax Unit Remarks

Data hold ¢ TRACECLK, Vec245V 2 9 .
ETMH TRACED|3:0] Vec <45V 5 15
TRACECLK Vec 245V - 50 MHz
frequenc 1/ treace
quency Vee <45V - 32 MHz
TRACECLK

TRACECLK ‘ Vec24.5V 20 - ns

. TRACE
cycle time Vecc <45V 31.25 - ns

Note: When the external load capacitance = 30 pF.

HCLK

tevee

i
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12.6 USB characteristics
The USB characteristics of ch.0 and those of ch.1 are the same.
USBVcc0 and USBVcecl are described as USBVcc below.

(Vece = 2.7V to 5.5V, USBVcc = 3.0V to 3.6V, Vss =0V, Ta = - 40°C to + 85°C)

Pin i Value ]
Parameter Symbol name Conditions Min Max Unit | Remarks
Input "H" level voltage Vg - 2.0 USBVce + 0.3 Y, *1
Input Input "L" level voltage " - Vss-03 (0.8 \Y *1
charact-eris
tics Differential input sensitivity Vo - 0.2 - \ *2
Different common mode range Vewm - 0.8 25 Y, *2
External
Output "H" level voltage Vou pull-down _ 2.8 3.6 \Y *3
resistance=
15kQ
UDPO, External pull-up
Output "L" level voltage VoL UDMO resistance= 0.0 0.3 Y, *3
Output 1.5kQ
charact-eris | Crossover voltage Vcrs - 13 2.0 \ *4
tics Rise time ter Full-Speed 4 20 ns *5
Fall time ter Full-Speed 4 20 ns *5
Rise/ fall time matching terem Full-Speed 90 111.11 % *5
Output impedance Zprv Full-Speed 28 44 Q *6
Rise time tir Low-Speed 75 300 ns *7
Fall time tie Low-Speed 75 300 ns *7
Rise/ fall time matching tLREM Low-Speed 80 125 % *7

*1: The switching threshold voltage of Single-End-Receiver of USB I/O buffer is set as within V,_ (Max) = 0.8V,
Vin (Min) = 2.0 V (TTL input standard).
There are some hysteresis to lower noise sensitivity.

*2: Use differential-Receiver to receive USB differential data signal.
Differential-Receiver has 200 mV of differential input sensitivity when the differential data input is within 0.8 Vto 2.5V
to the local ground reference level.
Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]

| |
| bl

T T 1T T T 1T 1T 1T 1T 1T T 117 T 11

08 25

Common mode input voltage [V]

Minimum differential input
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Page Section Change Results
116 7. Low-voltage Detection Characteristics Corrected the value of "LVD stabilization wait time (T.vpw)".
(2) Interrupt of Low-voltage Detection Max: 2240%tcyc — 4032xtcycp
8. Flash Memory Write/Erase Characteristics Deleted "(targeted value)".
117 . -
Erase/write cycles and data hold time
Revision 1.1
| - | Company name and layout design change
Revision 2.0
Features . . .
2 External Bus Interface Added the description of Maximum area size
Features .
2 USB Interface Added the description of PLL for USB
Features . .
2 USB Interface Added the size of each EndPoint
9,10 Pin Assignment Added SWCLK and SWDIO and SWO
o Added the description of I°C to the type of E, F, I, L
51 to 56 I/O Circuit Type Added about +B input
61 Handling Devices Added "Stabilizing power supply voltage"
. . Added the following description
Handling Devices N - . .
61 . N Evaluate oscillation of your using crystal oscillator by your mount
Crystal oscillator circuit N
board.
62 Han_dllng Devices Changed the description
C Pin
64 Block Diagram Madified the block diagram
66 Memory Map Modified the area of "External Device Area"
Memory map(1)
67 Memory Map Added the summary of Flash memory sector and the note
Memory map(2)
Electrical Characteristics Added the Clamp maximum current
74,75 . . Added the output current of P80, P81, P82, P83
1. Absolute Maximum Ratings .
Added about +B input
Electrical Characteristics Modified the minimum va_Iue of Analog reference voltage
76 2. Recommended Operation Conditions Added Smoothing capacitor
) P Added the note about less than the minimum power supply voltage
Electrical Characteristics Changed t.h e table format
- Added Main TIMER mode current
77,78 3. DC Characteristics
(1) Current ratin Added Flash Memory Current
9 Moved A/D Converter Current
Electrical Characteristics
82 4. AC Characteristics Added Frequency stability time at Built-in high-speed CR
(3) Built-in CR Oscillation Characteristics
Electrical Charac_:te_rlstlcs Added Time until releasing Power-on reset
84 4. AC Characteristics Changed the figure of timin
(6) Power-on Reset Timing 9 9 9
Electrical Characteristics
86 to 88 4. AC Characteristics Modified Data output time
(7) External Bus Timing
Electrical Characteristics Modified from UART Timing to CSIO/UART Timing
95 to 102 4. AC Characteristics Changed from Internal shift clock operation to Master mode
(9) CSIO/UART Timing Changed from External shift clock operation to Slave mode
Added the typical value of Integral Nonlinearity, Differential Nonlinearity,
Electrical Characteristics Zero transition voltage and Full-scale transition voltage
109 . Added Conversion time at AVcc < 4.5V
5. 12bit A/D Converter o L . L
Modified Stage transition time to operation permission
Modified the minimum value of Reference voltage
Electrical Characteristics " .
118 to 121 9. Return Time from Low-Power Consumption Mode Added Return Time from Low-Power Consumption Mode
122 Ordering Information Change to full part number

NOTE: Please see “Document History” about later revised information.
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