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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

CANbDus, CSIO, EBI/EMI, Ethernet, I2C, LINbus, SD, UART/USART, USB
DMA, LVD, POR, PWM, WDT
154

1MB (1M x 8)

FLASH

128K 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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Module Pin name Function Pin No
LQFP-176 | LQFP-144 | BGA-192

External INTOO_O 13 13 E5

Interrupt INTOO_1 External interrupt request 00 input pin 8 8 D3
INTOO_2 165 135 C6
INTO1_O 14 14 F1
INTO1_1 External interrupt request 01 input pin 9 9 D4
INTO1_2 123 99 E1l
INTO2_0 15 15 F2
INTO2_1 External interrupt request 02 input pin 91 75 M12
INTO2_2 120 96 F12
INTO3_0 6 6 D2
INTO3_1 External interrupt request 03 input pin 94 78 L11
INTO3_2 28 - H3
INTO4_0 31 - H6
INTO4_1 External interrupt request 04 input pin 97 81 K14
INTO4_2 29 - H4
INTO5_0 127 103 D13
INTO5_1 External interrupt request 05 input pin 100 84 Ji2
INTO5_2 30 - H5
INTO6_0 170 - B4
INTO6_1 External interrupt request 06 input pin 126 102 D12
INTO6_2 64 56 K6
INTO7_0 171 - C4
INTO7_1 External interrupt request 07 input pin 70 62 P8
INTO7_2 16 16 F3
INTO8_0 172 140 B3
INTO8_1 External interrupt request 08 input pin 33 - J4
INTO8_2 19 19 F6
INTO9_0 119 95 F11
INTO9_1 External interrupt request 09 input pin 34 26 J3
INT09_2 22 22 G4
INT10_0 76 - K9
INT10_1 External interrupt request 10 input pin 35 27 J2
INT10_2 7 7 D1
INT11_0 77 - P10
INT11 1 External interrupt request 11 input pin 36 28 K1
INT11_2 71 63 J8
INT12_0 78 - N10
INT12_1 External interrupt request 12 input pin 46 38 N2
INT12_2 72 64 P9
INT13_0 81 - M10
INT13_1 External interrupt request 13 input pin 47 39 N3
INT13_2 66 58 N8
INT14_0 82 - N11
INT14_1 External interrupt request 14 input pin 58 50 M5
INT14_2 67 59 M8
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Modul Pi Functi Pin No
odute 'n hame unction LQFP-176 | LQFP-144 | BGA-192

GPIO P60 169 139 C5
P61 General-purpose /O port 6 168 138 B5
P62 167 137 E6
P70 65 57 J6
P71 66 58 N8
P72 67 59 M8
P73 68 60 L8
P74 69 61 K8
P75 70 62 P8
P76 71 63 J8
P77 General-purpose /O port 7 2 64 P9
P78 73 65 N9
P79 74 66 M9
P7A 75 67 L9
P7B 76 - K9
P7C 77 - P10
P7D 78 - N10
P7E 79 - L10
P7F 80 - K10
P80 174 142 A3
:Zg; General-purpose /O port 8 gg igz g?A
P83 131 107 Cl14
P90 139 - Cil1
P91 140 - D11
Egg General-purpose 1/O port 9 ij; (B:ig
P94 143 - D10
P95 144 - B9
PAOQ 2 2 B2
PA1 3 3 C2
£2§ General-purpose 1/O port A g g g:
PA4 6 6 D2
PAS5 7 7 D1
PBO 110 - H13
PB1 111 - H12
PB2 112 H1l
Egj General-purpose 1/O port B Ei gg
PB5 115 - G11
PB6 116 - G10
PB7 117 - G9
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Modul Pi Functi Pin no
odute 'n hame unction LQFP-176 | LQFP-144 | BGA-192

GPIO PCO 145 115 C9
PC1 146 116 B8
PC2 147 117 D9
PC3 148 118 E9
PC4 149 119 F9
PC5 150 120 C8
PC6 151 121 D8
PCY General-purpose /0O port C 152 122 E8
PC8 153 123 Al10
PC9 154 124 F8
PCA 155 125 B7
PCB 158 128 A7
PCC 159 129 Cc7
PCD 160 130 A6
PCE 161 131 D7
PCF 162 132 E7
PDO 163 133 F7
EB; General-purpose /O port D igg igg CBZZ
PD3 166 136 D6
PEO 84 68 N13
PE2 General-purpose /O port E 86 70 P12
PE3 87 71 P13
PFO 81 - M10
PF1 82 - N11
PF2 83 - M11
PF3 General-purpose I/O port F! 170 - B4
PF4 171 - C4
PF5 172 140 B3
PF6 128 104 C13
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Module Pin name Function Pin No
LQFP-176 | LQFP-144 | BGA-192
Multi- SIN6_0 16 16 F3
function Serial SIN6_1 Multi-function serial interface ch.6 input pin 31 - H6
6 SING_2 170 - B4
SOT6_0 17 17 F4
(SDA6_0) Multi-function 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/LIN (operation modes 0 to 3) and as
SOT6_2 SDA6 when it is used in an I°C (operation mode 4).
(SDA6_2) 171 - C4
SCK6_0
= 18 18 F5
(SCL6_0) Multi-function serial interface ch.6 clock I/O pin.
SCK6_1 This pin operates as SCK6 when itis used in a 29 ) Ha
(SCL6_1) CSIO (operation mode 2) and as SCL6 when it is
SCK6_2 used in an I°C (operation mode 4).
(SCL6_2) 172 140 B3
Multi- SIN7_0 22 22 G4
function Serial SIN7_1 Multi-function serial interface ch.7 input pin 64 56 K6
7 SIN7 2 110 - H13
SOT7_0
(SDA7_0) 23 23 G5
Multi-function serial interface ch.7 output pin.
SOT7_1 This pin operates as SOT7 when it is used in a 63 55 L6
(SDA7_1) UART/CSIOI/LIN (operation modes 0 to 3) and as
SDA7 when it is used in an I°C (operation mode 4).
SOT7_2
(SDAT 2) 111 - H12
SCK7_0
(SCL7.0) 24 24 G6
Multi-function serial interface ch.7 clock 1/O pin.
SCK7 1 This pin operates as SCK7 when it is used in a
(SCL7_ 1) CSIO (operation mode 2) and as SCL7 when it is 62 54 M6
- 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 Timer DTTIIX 0 . . 19 19 Fé
1 Input signal controlling wave form generator
outputs RTO10 to RTO15 of multi-function timer 1.
DTTIIX_1 58 50 M5
FRCK1_0 . . . . 2 2 B2
16-bit free-run timer ch.1 external clock input pin
FRCK1_1 63 55 L6
IC10_0 3 3 c2
1IC10_1 59 51 L5
IC1L 1 tlir?]-s:tllnput capture ch.1 input pin of multi-function 50 52 K5
IC12. 0 (ICxx describes channel number) 5 5 D5
IC12_1 61 53 N6
IC13_0 6 6 D2
IC13_1 62 54 M6
RTO10_0 Wave form generator output pin of multi-function 13 13 E5
(PPG10_0) timer 1.
RTO10_1 This pin operates as PPG10 when it is used in 4 N2
(PPG10_1) PPG1 output modes. 6 38
RTO11_0 Wave form generator output pin of multi-function 14 14 F1
(PPG10_0) timer 1.
RTO11_1 This pin operates as PPG10 when it is used in 47 N
(PPG10_1) PPG1 output modes. 39 3
RTO12_0 Wave form generator output pin of multi-function 15 15 F2
(PPG12_0) timer 1.
RTO12_1 This pin operates as PPG12 when it is used in 48 . M3
(PPG12_1) PPG1 output modes.
RTO13_0 Wave form generator output pin of multi-function 16 16 k3
(PPG12_0) timer 1.
RTO13_1 This pin operates as PPG12 when it is used in 49 al L4
(PPG12_1) PPG1 output modes.
RTO14_0
(PPGléf 0) Wave form generator output pin of multi-function 17 17 Fa
= timer 1.
RTO14 1 This pin operates as PPG14 when it is used in 0 2
(PPG14_1) PPG1 output modes. 5 4 M4
RTO15_0 Wave form generator output pin of multi-function 18 18 5
(PPG14 0) timer 1.
RTO15_1 This pin operates as PPG14 when it is used in 3
(PPG14_1) PPG1 output modes. 51 4 N4
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MBO9BD10T Series

Module Pin name Function Pin No
LQFP-176 | LQFP-144 | BGA-192
Quadrature AINO_O 28 - H3
Position/ AINO_1 QPRC ch.0 AIN input pin 59 51 L5
Revolution
Counter AINO_2 13 13 E5
0 BINO_O 29 - H4
BINO_1 QPRC ch.0 BIN input pin 60 52 K5
BINO_2 14 14 F1
ZINO_O 30 - H5
ZINO_1 QPRC ch.0 ZIN input pin 61 53 N6
ZINO_2 15 15 F2
Quadrature AIN1_O 73 65 N9
Position/ AIN1_1 QPRC ch.1 AIN input pin 127 103 D13
Revolution
Counter AIN1_2 62 54 M6
1 BIN1_O 74 66 M9
BIN1_1 QPRC ch.1 BIN input pin 126 102 D12
BIN1_2 63 55 L6
ZIN1 O 75 67 L9
ZIN1_ 1 QPRC ch.1 ZIN input pin 125 101 E13
ZIN1 2 64 56 K6
Quadrature AIN2_0 67 59 M8
Position/ AIN2_1 QPRC ch.2 AIN input pin 170 - B4
Revolution
Counter AIN2_2 115 - G111
2 BIN2_0 68 60 L8
BIN2_1 QPRC ch.2 BIN input pin 171 - C4
BIN2_2 116 - G10
ZIN2_0 69 61 K8
ZIN2 1 QPRC ch.2 ZIN input pin 172 140 B3
ZIN2_2 117 - G9
USBO UDMO USB ch.0 function/host D — pin 174 142 A3
UDPO USB ch.0 function/host D + pin 175 143 A2
UHCONX0 ng g;ighal pull-up control pin 168 138 BS
UsB1 UDM1 USB ch.1 function/host D — pin 130 106 D14
UDP1 USB ch.1 function/host D + pin 131 107 C14
UHCONX1 3:2 g‘&;-mal pull-up control pin 127 103 D13
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Pull-up
resistor

P-ch }7

}7 Digital output

N-ch }7 Digital output

Pull-up resistor control

% Digital input

Standby mode control

s Clock input

Standby mode control

X1A
R
Feedback
resistor
AL
Pull-up
resistor
R
P-ch }7
XO0A

Digital input

Standby mode control

o
p-ch I }7 Digital output
Nché I

Digital output

Pull-up resistor control

Type Circuit Remarks
C .
H Open drain output
@O >° Digital input B CMOS level hysteresis input
N-ch } Control pin
D It is possible to select the sub

oscillation / GPIO function

When the sub oscillation is selected.

M Oscillation feedback resistor
: Approximately 5 MQ

H\With Standby mode control

When the GPIO is selected.

B CMOS level output.

B CMOS level hysteresis input
B With pull-up resistor control
B With standby mode control

HPull-up resistor
: Approximately 50 kQ

Bioy=-4mA, lo.=4 mA
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Type Circuit Remarks

ECMOS level output

ETTL level hysteresis input

B \With pull-up resistor control
EWith standby mode control

P-ch }» ch Digital output

HPull-up resistor
: Approximately 50 kQ

Blon=-4 mA, lo.=4 mA

N-ch }» Digital output

L Pull-up resistor control

Digital input

i

L Standby mode control

B CMOS level output
B CMOS level hysteresis input
B \With pull-up resistor control
B \Vith standby mode control
P-ch F ch Digital output :
HPull-up resistor
: Approximately 50 kQ

Hloy=-8 MA, lo.=8 mA

.

E\When this pin is used as an I’Cc pin,
N-ch Digital output the digital output
R P-ch transistor is always off

-

M +B input is available

L Pull-up resistor control

Digital input

7

L Standby mode control
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[7]: The average output is the average current for a single pin over a period of 100 ms.

[8]: The total average output current is the average current for all pins over a period of 100 ms.
9l:

HSee "4. List of Pin Functions" and "5. I/O Circuit Type" about +B input available pin.

—

B Use within recommended operating conditions.
B Use at DC voltage (current) the +B input.
HThe +B signal should always be applied a limiting resistance placed between the +B signal and the device.

HThe 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.

HNote 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.

HNote 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.

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

Protection Diode

Vce Ve
Limiting j P-ch
resistor ]
+B input (OV to 16V) A . Digital output
N-ch

WDigital 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.

Document Number: 002-05629 Rev. *A Page 72 of 133



xJ

=_§'£5YPRESS MBO9BD10T Series

Embedded in Tomorrow

12.4.8 External Bus Timing

External bus clock output characteristics
(Vec=2.7Vto5.5V,Vss =0V, Ta=-40°C to + 85°C)

: - Value )
Parameter Symbol Pin name Conditions : Unit
Min Max
Output f t MCLKOUTHY Vec 245V - 502 MHz
utput frequenc
i ’ ’ - Vec <45V - 308 MHz

[1]: External bus clock (MCLKOUT) is divided clock of HCLK.
For more information about setting of clock divider, see "Chapter 12: External Bus Interface" in "FM3 Family Peripheral Manual".

When external bus clock is not output, this characteristic does not give any effect on external bus operation.
[2]: When AHB bus clock frequency is more than 100 MHz, the divider setting for MCLKOUT must be more than 4.
[3]: When AHB bus clock frequency is more than 64 MHz, the divider setting for MCLKOUT must be more than 4.

terole

0.8 x Vcc
MCLKOUT /

External bus signal input/output characteristics
(Vcc=2.7Vto55V,Vss=0V, Ta=-40°C to + 85°C)

Parameter Symbol Conditions Value Unit Remarks
Vin 0.8 x Vce \Y
Signal input characteristics
Vi 0.2 x Vce \Y
Von 0.8 X Vcc \%
Signal output characteristics
VoL 0.2 X Ve \%

Input signal - Vin Vi 3
putsig A Vi Vi 7
/ N\
Output signal >< Vo Vo >< ><
X Vou VoL A

Document Number: 002-05629 Rev. *A Page 84 of 133




xJ

== CYPRESS

Embedded in Tomorrow

MBO9BD10T Series

Separate bus access asynchronous SRAM mode
(Vec=2.7V1t055V,Vss=0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit

Min Max

MOEX Vec 245V

Min pulse width foew MOEX Vee < 4.5V MCLKxn-3 - ns

MCSX | — Address output MCSX[7:0], Vec245V -9 +9

delay time fest-av MAD[24:0] Vec <45V 12 +12 ns

MOEX 1 — . MOEX, Veec 245V 0 MCLKxm+9 s

Address hold time ) MAD[24:0] Vcc <45V MCLKxm+12

MCSX | — Vec 245V MCLKxm-9 MCLKxm+9

MOEX | delay time fost.-oe MOEX, Vee < 4.5V MCLKxm-12 MCLKxm+12 ns

MOEX 1 — ; MCSX[7:0] Vec 245V 0 MCLKxm+9 ns

MCSX 1 time OFH - CSH Vee < 4.5V MCLKxm+12

MCSX | — ) MCSX, Vec 245V MCLKxm-9 MCLKxm+9

MDQM | delay time CSL- RDQML MDQM[1:0] Vec<4.5V MCLKxm-12 MCLKxm+12 ns

Data set up — tos. o MOEX, Vcc =245V 20 - ns

MOEX 1 time ) MADATA[15:0] Vee < 4.5V 38 -

MOEX 1 — oo MOEX, Veec 245V 0 ] s

Data hold time ) MADATA[15:0] Veec <4.5V

MWEX Vec 245V

Min pulse width fwew MWEX Vee < 4.5V MCLKxn-3 j ns

MWEX 1 — Address output st ax MWEX, Vec24.5V 0 MCLKxm+9 ns

delay time ) MAD[24:0] Veec <4.5V MCLKxm+12

MCSX | — . Vec 245V MCLKxn-9 MCLKxn+9 ns

MWEX | delay time OSL-WEL MWEX, Vec <4.5V MCLKxn-12 MCLKxn+12

MWEX 1 — . MCSX[7:0] Ve 2 4.5V 0 MCLKxm+9 ns

MCSX 1 delay time WEH - CSH Veec <4.5V MCLKxm+12

MCSX | — . MCSX, Veec 245V MCLKxn-9 MCLKxn+9 ns

MDQM | delay time CSLWoQML MDQM[1:0] Vec <4.5V MCLKxn-12 MCLKxn+12

MCSX | — . MCSX, Vec2 4.5V MCLK-9 MCLK+9

Data output time csL-ov MADATA[15:0] Vee < 4.5V MCLK-12 MCLK+12 ns

MWEX 1 — e o MWEX, Veec 245V 0 MCLKxm+9 ns

Data hold time i MADATA[15:0] Vec <45V MCLKxm+12

Note: When the external load capacitance = 30 pF. (m = 0to 15, n =1 to 16)
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NAND flash mode

MBO9BD10T Series

(Vec=2.7V1t055V,Vss=0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max

MNREX Vcc=245V
Min pulse width Inrew MNREX Vce <45V MCLKxn-3 i ns
Data setup — - MNREX, Vcc 245V 20 - ns
MNREX1time B MADATA[15:0] Vcc <45V 38 -
MNREXt— e MNREX, Vcc245V 0 ) ns
Data hold time - MADATA[15:0] Vec <45V
MNALE?T— faLen - oL MNALE, Vcc24.5V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time ] MNWEX Vec <45V MCLKxm-12 MCLKxm+12
MNALE | — MNALE, Vcc =245V MCLKxm-9 MCLKxm+9
MNWEX delay time faweL - e MNWEX Vcc <45V MCLKxm-12 MCLKxm+12 ns
MNCLEt— . MNCLE, Vcc=24.5V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time ] MNWEX Vcc<4.5V MCLKxm-12 MCLKxm+12
MNWEX?t— e - CLEL MNCLE, Vccz24.5V 0 MCLKxm+9 ns
MNCLE delay time i MNWEX Vecc <45V MCLKxm+12
MNWEX Vcc=24.5V
Min pulse width fawew MNWEX Vee < 4.5V MCLKxn-3 ) ns
MNWEX|— i MNWEX, Vcc =245V -9 +9
Data output time NWEL- v MADATA[15:0] Vec <45V 12 +12 ns
MNWEX?t— e - ox MNWEX, Vcc=24.5V 0 MCLKxm+9 ns
Data hold time B MADATA[15:0] Vcc <45V MCLKxm+12

Note: When the external load capacitance = 30 pF. (m=0 to 15, n=1 to 16)

NAND Flash Read

! tevae !
MCLK Von |- V(}lj
MNREX < turew .
i Von |
% VoL A
| ‘ tosnre : tD".NRE
: -
MADATA[15:0] Vin T Vi
Vi Read ! “ Vi
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CSIO (SPI =1, SCINV =0)
(Vec=2.7V1t055V,Vss=0V, Ta = - 40°C to + 85°C)

Pin .. Vcc <45V Vcc 245V .
Parameter Symbol Condition - - Unit
e ymb name ditions Min Max Min Max
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
SCK 1 — SOT delay time tsHovi gg% -30 +30 -20 +20 ns
SIN — SCK | setup time tivs gl(,:\lf(x Master mode | 59 - 30 - ns
. SCKX,
SCK | — SIN hold time tsuxi SINX 0 - 0 - ns
. SCKX,
SOT — SCK l delay time tsovul SOTx 2tcycp -30 - ztcycp -30 - ns
Serial clock "L" pulse width tsishH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tsHsL SCKXx teyep + 10 - teyep + 10 - ns
) SCKX,
SCK 1 — SOT delay time tsHove SOTx - 50 - 30 ns
SIN — SCK | setup time tivsLe glcl:\lf(x Slave mode 10 - 10 - ns
. SCKX,
SCK l — SIN hold time tsuxe SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKXx - 5 - 5 ns

Notes:
B The above characteristics apply to CLK synchronous mode.

Btcycp 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.

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

HEWhen the external load capacitance = 30 pF.
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12.4.16 Ethernet-MAC Timing

RMII transmission (100 Mbps/10 Mbps)

MBO9BD10T Series

(ETHVcc =3.0 Vto 3.6 V, 4.5 V to 5.5 V)
(Vss=0V, Ta=-40°Cto + 85°C, C =25 pF)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max

Reference Clock .
Cycle time? trercyc E_RXCKO_REFCK 20 ns (typical) - - ns
Reference Clock trercven / o
High pulse width duty tRercven E_RXCKO_REFCK feorong 35 65 %
Reference Clock trercver / o
Low pulse width duty trerever E_RXCKO_REFCK frerore 35 65 %
REFCK 1 — Transmitted data E_TX01,
Delay time (ch.0) E_TX00,

Y ' ¢ E_TXENO " .

RMIITX - -

REFCK 1 — Transmitted data E_TX03_TX11,
Delay time (ch.1) E_TX02_TX10,

Y ' E_TXERO_TXEN1

[1]: When ETHV = 4.5V t0 5.5V, it is recommended to add a series resistor at the output pin to suppress the output current.
[2]: The reference clock is fixed to 50 MHz in the RMII specifications. The clock accuracy should meet the PHY-device

specifications.

E_RXCKO_REFCK

E_TX03_TX11

N\

tREFCYC—

£ Vins
7 ViLs 7
tREFCYCH tREFCYCL

Vs

E_TX02_TX10
E_TX01

>§LVOH
VoL

E_TX00
E_TXENO
E_TXERO_TXEN1

tRMITX
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Definition of 12-bit A/D converter terms

HMResolution

: Analog variation that is recognized by an A/D converter.

H|ntegral Nonlinearity : Deviation of the line between the zero-transition point

(0b000000000000+——0b000000000001) and the full-scale transition point
(0b111111111110+——0b111111111111) from the actual conversion characteristics.

HDifferential Nonlinearity : Deviation from the ideal value of the input voltage that is required to change the output code

Integral Nonlinearity of digital output N =

Differential Nonlinearity of digital output N =

by 1 LSB.
Integral Nonlinearity Differential Nonlinearity
OXFFFT
Actual conversion _
OXFFET  characteristics OxX(N+1)T Actual con\{er.smn
{1 LSB(N-1) + Vy1} characteristics
OXFFD+
Vst L
Ideal characteristics
! (Actually- | o OxN=+
— \ v >
a2 ! \/ measured | 3
=] ! value) 3
© 0x004- t VNt =
T ; (Actually-measured 8
= ' (=]
S 0x0031 = value) B ox(N-1)1 VineayT
\Actual conversion 5 T (Actually-measured
! value
0x002-+ characteristics : VNt )
Ideal characteristics (Actually-measured
0x001-+ 0x(N-2) ‘ value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input

Vit - {1LSB x (N - 1) + Vyr}
1LSB

[LSB]

_Vnsnt-Vnr -1[LSB]

1LSB
— VFST - VZT
1Lse = 4094
N . A/D converter digital output value.
Vzr Voltage at which the digital output changes from 0x000 to 0x001.
Vst Voltage at which the digital output changes from OxFFE to OxFFF.
Vit Voltage at which the digital output changes from Ox(N — 1) to OxN.
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[6]: USB Full-speed connection is performed via twist pair cable shield with 90 Q + 15% characteristic impedance (Differential Mode).
USB standard defines that output impedance of USB driver must be in range from 28 Q to 44 Q. So, discrete series

resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB /O, use it with 25 Q to 30 Q (recommendation value 27 Q) series resistor Rs.

Full-speed Buffer

TxD+ 28Q to 44Q Equiv. Imped.

TxD- 28Q to 44Q Equiv. Imped.

3-State Enable %J ! Mount it as external resistance. j

Rs series resistor 25 Q to 30 Q
Series resistor of 27 Q (recommendation value) must be added.
And, use "resistance with an uncertainty of 5% by E24 sequence".

[7]: They indicate rise time (Trise) and fall time (Tfall) of the low-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.

D+ ‘ ‘
/~ 90% 90% -
10%--/ - 10%
Trise Tfall
Rising time Falling time

See Figure "Low-speed load (compliance load)" for conditions of external load.
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Operation example of return from low power consumption mode (by internal resource reset[”)

Internal
Resource RST

Internal RST RST Active Release

”

Trent

CPU
Operation Start

[1]: Internal resource reset is not included in return factor by the kind of Low-Power consumption mode.

Notes:

B The return factor is different in each Low-Power consumption modes.
See "Chapter 6: Low Power Consumption Mode" and "Operations of Standby Modes" in FM3 Family Peripheral Manual.

E\When interrupt recoveries, the operation mode that CPU recoveries depend on the state before
the Low-Power consumption mode transition. See "Chapter 6: Low Power Consumption Mode" in "FM3 Family Peripheral

Manual"

EThe time during the power-on reset/low-voltage detection reset is excluded. See "12.4.7. Power-on Reset Timing in 12.4. AC
Characteristics 12. Electrical Characteristics" for the detail on the time during the power-on reset/low -voltage detection reset

BWhen in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock or the PLL clock, it is
necessary to add the main clock oscillation stabilization wait time or the main PLL clock stabilization wait time

HThe internal resource reset means the watchdog reset and the CSV reset.
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13.0rdering Information

MBO9BD10T Series

On-chip

Part number Flash On-chip Package Packing
SRAM
memory

MB9BFD16SPMC-GE1 512 KB 64 KB

Plastic - LQFP 144-pin
MB9BFD17SPMC-GE1 768 KB 96 KB (0.5 mm pitch), (FPT-144P-M08)
MB9BFD18SPMC-GE1 1MB 128 KB
MB9BFD16TPMC-GE1 512 KB 64 KB

Plastic - LQFP 176-pin
MB9BFD17TPMC-GE1 768 KB 96 KB (0.5 mm pitch), (FPT-176P-M07) Tray
MBO9BFD18TPMC-GE1 1MB 128 KB
MB9BFD16TBGL-GE1 512 KB 64 KB

Plastic - PFBGA 192-pin
MB9BFD17TBGL-GE1 768 KB 96 KB (0.8 mm pitch), (BGA-192P-M06)
MB9BFD18TBGL-GE1 1 MB 128 KB
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions
ARM® Cortex® Microcontrollers cypress.com/arm psoc.cypress.com/solutions
Automotive cypress.com/automotive PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP
Clocks & Buffers cypress.com/clocks Cypress Deve]oper Community
Interface cypress.com/interface Community | Forums | Blogs | Video | Training
Lighting & Power Control cypress.com/powerpsoc .

Technical Support
Memory cypress.com/memory oy .
PSoC cypress.com/psoc Cypress.comigorsuppor
Touch Sensing cypress.com/touch
USB Controllers cypress.com/ush
Wireless/RF cypress.com/wireless

ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries.
I ——————
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worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or
other intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software,
then Cypress hereby grants you under its copyright rights in the Software, a personal, non-exclusive, nontransferable license (without the right to sublicense) (a) for Software provided in source code
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end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units. Cypress also grants you a personal, non-exclusive, nontransferable,
license (without the right to sublicense) under those claims of Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the
Software solely to the minimum extent that is necessary for you to exercise your rights under the copyright license granted in the previous sentence. Any other use, reproduction, modification,
translation, or compilation of the Software is prohibited.

CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes to this document without further notice. Cypress does not
assume any liability arising out of the application or use of any product or circuit described in this document. ~Any information provided in this document, including any sample design information or
programming code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application
made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of
weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or
hazardous substances management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is
any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable,
in whole or in part, and Company shall and hereby does release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. Company
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