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Obsolete

ARM® Cortex®-M3

32-Bit Single-Core

72MHz

CSIO, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
50

160KB (160K x 8)

FLASH

16K x 8

2.7V ~ 5.5V

A/D 23x12b; D/A 2x10b
Internal

-40°C ~ 105°C (TA)
Surface Mount

64-LQFP

64-LQFP (10x10)
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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"

https://www.e-xfl.com/product-detail/rochester-electronics/mb9bf122Ipmc1l-g-jne2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong


https://www.e-xfl.com/product/pdf/mb9bf122lpmc1-g-jne2-4466444
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

— -.gxé:
W J CYPRESS

PERFORM

Multi-Function Timer
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 2ch./unit
B\Waveform generator x 3ch./unit

W 16-bit PPG timer x 3ch./unit

The following functions can be used to achieve motor control.
HEPWM signal output function

B DC chopper waveform output function

HDead time function

HInput capture function

B A/D converter activate function

EDTIF (motor emergency stop) interrupt function

Real-Time Clock (RTC)

The real-time clock can count
Year/Month/Day/Hour/Minute/Second/A day of the week from
01 to 99.

EThe interrupt function with specifying date and time
(Year/Month/Day/Hour/Minute/Second/A day of the week.) is
available. This function is also available by specifying only
Year, Month, Day, Hour or Minute.

ETimer interrupt function after set time or each set time.

M Capable of rewriting the time with continuing the time count.
M| eap year automatic count is available.

Watch Counter

The watch counter is used for wake up from the Sleep and
Timer mode.

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

External Interrupt Controller Unit
B Up to 23 external interrupt input pins @ 80 pin Package

M Include one non-maskable interrupt (NMI) input pin

Document Number: 002-05655 Rev.*A

MB9B120M Series

Watchdog Timer (Two 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.

The “Hardware” watchdog timer is clocked by the built-in
low-speed CR oscillator. Therefore, the “Hardware” watchdog
is active in any low-power consumption modes except RTC,
Stop, Deep Standby RTC, Deep Standby Stop modes.

CRC (Cyclic Redundancy Check) Accelerator

The CRC accelerator calculates the CRC which has a heavy
software processing load, and achieves a reduction of the
integrity check processing load for reception data and storage.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
B |EEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

Clock and Reset

[Clocks]
Selectable from five clock sources (2 external oscillators, 2
built-in CR oscillator, and Main PLL).

EMain Clock 4 MHz to 48 MHz
ESub Clock 32.768 kHz
HBuilt-in High-speed CR Clock : 4 MHz

HBuilt-in Low-speed CR Clock : 100 kHz

EMain PLL Clock

[Resets]

HReset requests from INITX pin
B Power-on reset

W Software reset

BMWatchdog timers reset

B[ ow-voltage detection reset

B Clock Super Visor reset

Clock Super Visor (CSV)
Clocks generated by built-in CR oscillators are used to
supervise abnormality of the external clocks.

W If external clock failure (clock stop) is detected, reset is
asserted.

M If external frequency anomaly is detected, interrupt or reset is
asserted.
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3. Pin Assignment

FPT-80-M37/M40

MB9B120M Series

(TOP VIEW)

P4A/TIOB1_0/SCK3_2/INT21_1/BINO_1/DA1_0
P4B/TIOB2_0/INT22_1/ZINO_1/IGTRG_0O
P4D/TIOB4_0/SOT7_1/INT13_0/BIN1_2

P4E/TIOB5_0/INTO6_2/SIN7_1/ZIN1_2

P4C/TIOB3_0/SCK7_1/INT12_0/AIN1_2

P49/TIOB0_0/SOT3_2/INT20_1/AINO_1/DAO_0
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PSO/AN22/INTO0_O/AINO_2/SIN3_1 | 2
P51/AN23/INTOL_O/BINO_2/SOT3 1| 3
P52/AN24/INT02_0/ZINO_2/SCK3 1 | 4
P53/SIN6_O/TIOAL_2/INTO7_ 2| 5
P54/SOT6_O/TIOBL_2/INT18 1| 6
P55/SCK6_O/ADTG_L/NT19 1| 7
PS6/NT08 2| 8
P30/AN25/AINO_O/TIOBO_UINTO3 2| 9
P31/AN26/BINO_O/TIOB1_U/SCK6_LINT04 2 | 10 LOFP - 80
P32/ZINO_O/TIOB2_1/SOT6_VINTO05 2| 11 Q
P33/INT04_0/TIOB3_L/SING6_I/ADTG_6 | 12
P39/DTTIOX_O/INT06_O/ADTG_2 | 13
P3ARTO00_O/TIOAQ_LINTO7_0/SUBOUT_2/RTCCO_2| 14
P3B/RTOOL O/TIOAL 1 15
P3C/RTO02_0/TIOA2_1/INT18_2 | 16
P3D/RTO03_O/TIOA3 1| 17
P3E/RTO04_O/TIOA4_1/INT19 2 | 18
P3F/RTO05_O/TIOAS 1| 19
vss| 20
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P20/INT05_O/CROUT_O/AIN1_1
P21/AN14/SINO_O/INT06_1/BINL_LWKUP2
P22/AN13/SOTO_O/TIOB7_1/ZIN1_1
P23/AN12/SCKO_O/TIOA7_1
P1B/AN11/SOT4_L/INT20_2/ICOL_1
P1A/ANI0/SINA_L/INTO5_1/C00_1
P19/ANO9/SCK2_2

P18/AN08/SOT2_2

AVRL

AVRH

AVCC

P17/ANO7/SIN2_2/INTO4_1
P16/AN06/SCKO_LINT15_0
P15/ANOS/SOTO_L/INT14_0/IC03_2
P14/ANO4/SINO_L/INT03_1/IC02_2

AVsS

P12/AN02/SOT1_1/IC00_2
P11/ANOV/SINL_1/INT02_L/FRCKO_2/WKUP1
P10/ANOO

vee

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.
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Pin No

LQFP-80

BGA-96

LQFP-64
QFN-64

LQFP-48
QFN-48

Pin Name

1/0 circuit
type

Pin state
type

55

E10

P1A

AN10

SIN4_1

INTO5_1

IC00_1

56

E9

P1B

AN11

SoT4_1
(SDA4 1)

ICo1 1

INT20_2

57

D10

46

34

P23

SCKO0_0
(SCLO 0)

TIOA7 1

AN12

58

D9

47

35

P22

SOT0_ 0
(SDAO_0)

TIOB7 1

AN13

ZIN1 1

59

cnu

48

36

P21

SINO_0

INTO6_1

WKUP2

BINL 1

AN14

60

C10

P20

INTO5_0

CROUT 0

AINI 1

61

A10

49

37

P00

TRSTX

62

B9

50

38

PO1

TCK

SWCLK

63

B11

51

39

P02

TDI

64

A9

52

40

P03

TMS

SWDIO

65

B8

53

41

P04

TDO

Swo

66

A8

P07

ADTG_0

INT23 1

67

Cc8

54

POA

SIN4 0

INTOO 2

AN15

J*
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List of functions

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.

Pin No
Pin function Pin name Function description LQFP-64 | LQFP-48
P LQFP-80 | BGA-96 §FN_6 . §FN_ e
ADC ADTG_0 66 A8 - -
ADTG_1 7 D3 - -
ADTG 2 A/D converter external trigger input pin 13 G3 9 5
ADTG_3 74 C5 58 -
ADTG_6 12 G2 8 -
ANOO 42 J11 34 25
ANO1 43 J10 35 26
ANO02 44 J8 36 27
ANO4 46 H9 38 29
ANO5 47 G10 39 30
ANO6 48 G9 - -
ANO7 49 F10 40 -
ANO8 53 F9 44 -
ANO09 54 El1l 45 -
AN10 55 E10 - -
AN11 56 E9 - -
AN12 57 D10 46 34
AN13 A/D converter analog input pin. 58 D9 47 35
AN14 ANxx describes ADC ch.xx. 59 c1 48 36
AN15 67 C8 54 -
AN16 68 C7 55 -
AN17 69 B7 56 -
AN18 72 A6 57 42
AN19 74 C5 58 -
AN20 75 B4 59 43
AN21 76 C4 60 44
AN22 2 Cl 2 2
AN23 3 C2 3 3
AN24 4 B3 4 4
AN25 9 E2 5 -
AN26 10 E3 6 -
Base Timer TIOAO_1 Base timer ch.0 TIOA pin 14 H1 10 6
0 1:858 2 Base timer ch.0 TIOB pin 30 Eg 22 ?8
?ase Timer 1:821:; Base timer ch.1 TIOA pin éS gi _11 7
TIOB1_0 31 J6 23 19
TIOB1 1 Base timer ch.1 TIOB pin 10 E3 6 -
TIOB1 2 6 D2 - -
Sase Timer 1:822—; Base timer ch.2 TIOA pin ;2 22 (135 ‘814
TIOB2_0 32 L7 24 -
TIOB2_1 Base timer ch.2 TIOB pin 11 Gl 7 -
TIOB2 2 75 B4 59 43
gase Timer 1:822 ; Base timer ch.3 TIOA pin % ‘é]é iL3 9
TIOB3 0 33 K7 25 -
TIOB3 1 Base timer ch.3 TIOB pin 12 G2 8 -
TIOB3_2 71 C6 - -
Ezase Timer 1:822_2 Base timer ch.4 TIOA pin i; 53 _14 _10
TIOB4_0 Base timer ch.4 TIOB pin 34 J7 26 -
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Type Circuit Remarks
| « CMOS level output
» CMOS level hysteresis input
* 5V tolerant
» With pull-up resistor control
» With standby mode control
P-ch F P-ch Digital output * Pull-up resistor
: Approximately 50 kQ
* lon=-4 mMA, lo.=4 mA
hd + Available to control PZR registers.
* When this pin is used as an I°c pin,
- the digital output
N-ch Digital output h -
) }F g P P-ch transistor is always off
Pull-up resistor control
%Digital input
Standby mode control
J + CMOS level output

» With standby mode control
* Pull-up resistor

@ : Approximately 50 kQ
* lon=-4 mA, lo.=4 mA
N-ch Digital output * Available to control PZR registers.

* CMOS level hysteresis input
» With input control
+ Analog input
* 5V tolerant
P-ch F P-ch Digital output * With pull-up resistor control

* When this pin is used as an I’c pin,
the digital output
P-ch transistor is always off

R L Pull-up resistor control

1 Digital input

Standby mode control

Analog input

- rj

Input control

K + CMOS level hysteresis input

/\/\/\/ {Do Do Mode input

Document Number: 002-05655 Rev.*A Page 36 of 101
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Return
Power-on Device Run " Deep standby from
o reset or INITX internal mode or Timer mode, RTC mode or Dee Dee
a low-voltage input reset SLEEP RTC mode, or standby STOP mots)e standrtJ)
2 detection state tat mode STOP mode state yt t d y
2 | Functi state state state state mode
3 unction state
IS group
e P P
c ower ower
[ POL\:vneSI’tZEFeply Power supply stable supply Power supply stable Power supply stable supply
stable stable
- INITX=0 | INITX=1 INITX =1 INITX=1 INITX=1 INITX =1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input enabled Input Input Input Input Input Input Input Input
input pin P enabled enabled enabled enabled enabled enabled enabled enabled
E | epio Setting Setting | Setting “’:2'\2;‘1'2 '\’ﬁag"ﬂz :'r']"ﬁt’ GPIO m'lzj t’ GPIO
selected disabled disabled | disabled | P p P selected P selected
state state enabled enabled
. GPIO .
. ) ) Maintain Maintain Hi-z / selected Hi-Z |
GPIO Setting Setting Setting revious revious Internal Internal Internal GPIO
selected disabled disabled | disabled | P p input fixed | . i input fixed | selected
state state o input fixed i
at"0 o at"0
at"0
= Sub crystal
oscillator
Eftl:rr?ellrll / Input Input Input Input Input Input Input Input Input
sub clock enabled enabled enabled enabled enabled enabled enabled enabled enabled
input
selected
. GPIO .
L - Hi-Z / Hi-Z /
GPIO Setting Setting Setting '\123212 Nﬁ'\:}ﬁjg Internal Isr(metfriltzld Internal GPIO
selected disabled disabled | disabled | P p input fixed | .o input fixed | selected
state state i input fixed o
at "0 o at"0
at"0
External ) ) ) Maintain Maintain Hi-z 1 Maintain Hi-Zz / Maintain
sub clock Setting Setting Setting revious revious Internal revious Internal revious
input disabled disabled disabled P P input fixed P input fixed P
state state e state wn state
selected at"0 at"0
G Maintain Maintain Maintain Maintain Maintain
previous previous previous previous previous
Hi-Z / Hi-Z / state/ state/ state/ state/ state/
Hi-Z / S When When When When When
Sub crystal . Internal Internal Maintain S P P - A
oscillator Internal input input input previous oscnlaglon oscnlaglon oscnlaglon oscnlaglon oscnlaglon
outout pin fixed at "0"/ fixed at fixed at state stops**, stops**, stops*”, stops**, stops**,
putp or Input enable | " o Hi-z / Hi-z / Hi-Z / Hi-z / Hi-z /
Internal Internal Internal Internal Internal
input fixed | input fixed | inputfixed | inputfixed | input fixed
at "0" at "0" at "0" at "0" at "0"
External Maintain
interrupt Setting Setting Setting revious GPIO
enabled disabled disabled disabled A R P Hi-Z /
selected Maintain Maintain state selected Internal GPIO
H previous previous Rz 7/ Internal inout fixed | selected
GPIO Hi-Z / Hi-Z / state state Internal input fixed atF?'O"
Hi-z Input Input . . at "0"
selected input fixed
enabled enabled at "0

Document Number: 002-05655 Rev.*A
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

MB9B120M Series

Parameter Symbol Min Rating Max Unit Remarks
Power supply voltage *" ** Vee Vss-0.5 Vss + 6.5 Y,
Analog power supply voltage **** AVcc Vss - 0.5 Vss + 6.5 \%
Analog reference voltage *"** AVRH Vss - 0.5 Vss + 6.5 Vv
Ve + 0.5
Input voltage ** \2 Ves-05 (s 6.5V) v
Vss - 0.5 Vss + 6.5 \Y 5V tolerant
Analog pin input voltage ** Via Vss - 0.5 (ASVg-cS:r/)O-S \Y%
Output voltage ** Vo Vss - 0.5 2’;2;&5 \Y
Clamp maximum current lcLave -2 +2 mA *7
Clamp total maximum current > [lcame] +20 mA *7
10 mA 4mA type
“L" level maximum output current ** lov - 20 mA 12mA type
39 mA P80/P81 pin
4 mA 4mA type
“L" level average output current *° loLav - 12 mA 12mA type
16.5 mA P80/P81 pin
"L" level total maximum output current SloL - 100 mA
"L" level total maximum output current ** | Sloay - 50 mA
-10 mA 4mA type
"H" level maximum output current *° lon - - 20 mA 12mA type
-39 mA P80/P81 pin
-4 mA 4mA type
"H" level average output current *’ lonav - -12 mA 12mA type
-18 mA P80/P81 pin
"H" level total maximum output current >lon - - 100 mA
"H" level total average output current *® > lonav - - 50 mA
Power consumption Po - 300 mw
Storage temperature Tsto -55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss = 0 V.

*2: Ve must not drop below Vss - 0.5 V.
*3: Ensure that the voltage does not exceed Vcc + 0.5V, for example, when the power is turned on.

*4: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*5: The average output current is defined as the average current value flowing through any one of the corresponding pins for a 100

ms period.

*6: The total average output current is defined as the average current value flowing through all of corresponding pins for a 100 ms

period.

Document Number: 002-05655 Rev.*A

Page 52 of 101




=7 CYPRESS

PERFORM

12.2 Recommended Operating Conditions

MB9B120M Series

(Vss = AVSS =AVRL = OOV)

Value

Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vec - 2.7+ 5.5 V
Analog power supply voltage AVcc - 2.7 5.5 )Y AVcc=Vce
Analog reference voltage AVRH = 2.7 AVee v
AVRL AVsg AVss \
Smoothing capacitor Cs - 1 10 uF For Regulator**
Operating temperature Ta - -40 + 105 °C

L. See "C Pin" in "Handling Devices" for the connection of the smoothing capacitor.

2 In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more, instruction
execution and low voltage detection function by built-in High-speed CR (including Main PLL is used) or built-in Low-speed CR is

possible to operate only.

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 outside the listed conditions are advised to contact

their representatives beforehand.
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12.3.2 Pin Characteristics
(Vec =AVee = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin name Conditions _ Value Unit | Remarks
Min Typ Max
H level input CMOS
P hysteresis input | - Ve x 0.8 - Ve + 0.3 \%
voltage :
. Vs pin, MDO, MD1
(hysteresis 5V tolerant
Input) input pm - Vee X 0.8 - Vss + 5.5 \%
L level input CMOS
voltage P hysteresis input | - Vss - 0.3 - Vee x 0.2 \%
9 Vis pin, MDO, MD1
(hysteresis 5V tolerant
input) input pin - Vss - 0.3 - Vee X 0.2 \%
Vec24.5V,
4 mA type lon = - 4mA Vee-0.5 - Vee v
Vee <4.5Y,
lon=-2mMA
Vec24.5V,
H level Vou loy=-12 mA
output voltage 12 mAtype Vee <45V, Vee - 0.5 - Vee \%
lon =-8 mMA
Vec24.5Y,
lon = - 18.0 mA
P80, P81 Vee <45V, Vce - 0.4 - Vee \%
lon = - 12.0 mA
Vec24.5V,
loo =4 mA
4 mA type Voo <45V, Vss - 0.4 \Y
loL = 2 mA
Vec 245V,
L level lo. =12 mA
output voltage Vou 12 mAtype Ve <45V, Vss - 0.4 v
lo. =8 MA
Vec24.5V,
loL = 16.5 mA
P80, P81 Vee <45V, Vss - 0.4 \%
lo. =10.5 mA
Input leak current I - - -5 - +5 UA
i . Vec24.5V 33 50 90
PuIII up resistance Reo Pull-up pin KO
value Vec <45V - - 180
Other than
VCC,
. VSS,
Input capacitance Cin AVCC, - - 5 15 pF
AVSS, AVRH,
AVRL
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12.4.9 CSIO/UART Timing

CSIO (SPI = 0, SCINV = 0)
(Vec =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin . Vec <45V Vec245V .
Parameter Symbol Conditions - - Unit
y name Min Max Min Max

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

SCK | — SOT delay time tsLow SOTx -30 +30 -20 +20 ns

Master mode
SIN — SCK 1 setup time tysh SCKx, 50 - 30 - ns
SINX

. SCKX,

SCK 1 — SIN hold time tsHixi SINX 0 - 0 - ns

Serial clock L pulse width tsisH SCKXx 2tcyep - 10 - 2teyep - 10 | - ns

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

SCK | — SOT delay time tsLove SOTx - 50 - 30 ns

SIN — SCK 1 setup time tivsHe ;(,:\E(X Slave mode 10 - 10 - ns
. SCKX,

SCK 1 — SIN hold time tshixe SINX 20 - 20 - ns

SCK falling time te SCKXx - 5 - 5 ns

SCKrising 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 "Block Diagram” in this data sheet.

* 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 C, = 30 pF.
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MB9B120M Series

3 tscve R
SCK [~ Von VoL Vo
 tsovmi —” tsLovi
Von ~Von
SOT VoL Vou
tiysi ——pe——— tspxi —
ViH Vin
SIN Vi Vi
Master mode
tr te
—> «——  fspsL > |« tsLsH
1V V
SCK v /| v N v Vi
tsLove >
Von —Von
SOT VoL VoL
— tysHe —»—  Isuixe
ViH ViH
SIN Vi ViL
Slave mode
UART external clock input (EXT =1)
(Vcc = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Parameter Symbol Conditions Min Max Unit Remarks
Serial clock L pulse width tsLsH teyep + 10 - ns
Serial clock H pulse width tshsL _ toyep + 10 - ns
SCK falling time t C.=30pF - 5 ns
SCKrising time tr - 5 ns
tr tr
> | tsHsL - tsLsH —
SCK Vin Vin
V||_ VIL VIL
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Veec =AVee = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

P t Symbol Pin Value Unit Remark
arameter ymbo name Min Typ Max ni emarks
Resolution - - - - 12 bit
Integral Nonlinearity - - - +15 +4.5 LSB
Differential Nonlinearity - - - +1.7 +25 LSB AVRH =2.7V to
Zero transition voltage Vo ANXX - +10 +15 mV 55V
Full-scale transition voltage Vst ANXX - AVRH =5 AVRH + 15 mV
0.8+ - - 24,
Conversion time - - - us AVec =45V
1.0* - - AVce <45V
0.24 - 2
Sampling time*? ts - 10 us AVec =45V
0.3 - AVec <45V
. 40 - AVec 245V
Compare clock cycle* teek - 1000 ns
50 - AVcc <45V
State_tra_\nsmon time to operation terr i i i 10 us
permission
Analog input capacity Can - - - 9.7 pF
1.7 2
Analog input resistor Ran - - - kQ AVec =45V
2.4 AVce <45V
Interchannel disparity - - - - 4 LSB
Analog port input current - ANXX - - 5 pA
Analog input voltage - ANXX AVRL - AVRH Y,
Reference voltage _ AVRH 2.7 - AVec v
- AVRL AVss - AVss \Y%

*1: The conversion time is the value of sampling time (ts) + compare time (tc).

The condition of the minimum conversion time is the following.
AVce 24.5V, HCLK=50 MHz sampling time: 240 ns, compare time: 560 ns.
AVce <4.5V, HCLK=40 MHz sampling time: 300 ns, compare time: 700 ns
Ensure that it satisfies the value of the sampling time (ts) and compare clock cycle (tcck).
For setting of the sampling time and compare clock cycle, see "Chapter 1-1: A/D Converter" in "FM3 Family Peripheral Manual
Analog Macro Part".
The register settings of the A/D Converter are reflected in the operation according to the APB bus clock timing.
For the number of the APB bus to which the A/D Converter is connected, see "Block Diagram".
The base clock (HCLK) is used to generate the sampling time and the compare clock cycle.

*2: A necessary sampling time changes by external impedance.
Ensure that it sets the sampling time to satisfy (Equation 1).

*3: The compare time (tc) is the value of (Equation 2).
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Definition of 12-bit A/D Converter Terms

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

M integral Nonlinearity : Deviation of the line between the zero-transition point
(Ob000000000000 «—— 0b000000000001) and the full-scale transition point
(0b111111222110 «— 0b111111111111) from the actual conversion characteristics.

% CYPRESS MBO9B120M Series

H Differential Nonlinearity : Deviation from the ideal value of the input voltage that is required to change the output code
by 1 LSB.
Integral Nonlinearity Differential Nonlinearity
OXFFFT
Actual conversion _
OxFFET  characteristics Ox(N+1)T Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OxXFFD+ ;
| Vet Ideal characteristi
5 : . V\ (Actually- | = oL eal characteristics
2 i ; measured | &
= ' value) 3
© 0x004—+ ; + NT —= - -
s : ! (Actually-measured 8
=, i i (=)
& 0x003t - value) Box(N-DT Vit
| \Actual conversion | [ (Actually-measured
i - : value)
0x002— characteristics | Vit
Ideal characteristics (Actually-measured
0x001—+ 0x(N-2) : value)
/ Vzr (Actually-measured value) Actual conversion characteristics
AVRL AVRH AVRL AVRH
Analog input Analog input

VNT - {lLSB X (N - 1) + VZT}

Integral Nonlinearity of digital output N = 1LSB [LSB]
. . . . - _ Vins+nT-Vnr
Differential Nonlinearity of digital output N = 1LSB - 1[LSB]
_ VEst-Vzr

LS8 = 4094

N : A/ID converter digital output value.
Vzr : Voltage at which the digital output changes from 0x000 to 0x001.
VEst : Voltage at which the digital output changes from OxFFE to OxXFFF.
VNt : Voltage at which the digital output changes from Ox(N — 1) to OxN.
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset
(Ta = - 40°C to + 105°C)

. Value ;

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL SVHR*'= 2.25 2.45 2.65 V When voltage drops
Released voltage VDH 00000 2.30 2.50 2.70 \Y When voltage rises
Detected voltage VDL SVHR*'= 2.39 2.60 2.81 Vv When voltage drops
Released voltage VDH 00001 2.48 2.70 2.92 V When voltage rises
Detected voltage VDL SVHR*'= 2.48 2.70 2.92 V When voltage drops
Released voltage VDH 00010 2.58 2.80 3.02 \Y When voltage rises
Detected voltage VDL SVHR*'= 2.58 2.80 3.02 Vv When voltage drops
Released voltage VDH 00011 2.67 2.90 3.13 \ When voltage rises
Detected voltage VDL SVHR*'= 2.76 3.00 3.24 V When voltage drops
Released voltage VDH 00100 2.85 3.10 3.35 \Y When voltage rises
Detected voltage VDL SVHR*'= 2.94 3.20 3.46 Vv When voltage drops
Released voltage VDH 00101 3.04 3.30 3.56 \ When voltage rises
Detected voltage VDL SVHR*'= 3.31 3.60 3.89 V When voltage drops
Released voltage VDH 00110 3.40 3.70 4.00 )Y When voltage rises
Detected voltage VDL SVHR*'= 3.40 3.70 4.00 Vv When voltage drops
Released voltage VDH 00111 3.50 3.80 4.10 \ When voltage rises
Detected voltage VDL SVHR*'= 3.68 4.00 4.32 V When voltage drops
Released voltage VDH 01000 3.77 4.10 4.43 )Y When voltage rises
Detected voltage VDL SVHR*'= 3.77 4.10 4.43 Vv When voltage drops
Released voltage VDH 01001 3.86 4.20 4.54 \ When voltage rises
Detected voltage VDL SVHR*'= 3.86 4.20 4.54 V When voltage drops
Released voltage VDH 01010 3.96 4.30 4.64 )Y When voltage rises
LVD stabilization wait time tovow - - - 8160*2)( us

tevep
LVD detection delay time tivopL - - - 200 ys

*1: The SVHR bit of Low-Voltage Detection Voltage Control Register (LVD_CTL) is initialized to "00000" by
Low-Voltage Detection Reset.

*2: teyvep indicates the APB2 bus clock cycle time.
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12.9 Return Time from Low-Power Consumption Mode

12.9.1 Return Factor: Interrupt/WKUP
The return time from Low-Power consumption mode is indicated as follows. It is from receiving the return factor to starting the
program operation.

Return Count Time
(Vcc =2.7V 10 5.5V, Ta = - 40°C to + 105°C)

Parameter Symbol Tvp | Max Unit Remarks
Sleep mode tevee us
High-speed CR Timer mode,
Main Timer mode, 40 80 us
PLL Timer mode
Low-speed CR Timer mode 340 680 us

tICNT

Sub Timer mode 680 860 us
RTC mode,
Stop mode 268 503 HS
Deep Standby RTC mode 308 583 us When RAM is off
Deep Standby Stop mode 268 503 us When RAM is on

*: The maximum value depends on the accuracy of built-in CR.

Operation example of return from Low-Power consumption mode (by external interrupt*)

External
interrupt

Interrupt factor

Active
accept

|

-~

! tient
Interrupt factor
clear by CPU

CPU
Operation Start

*: External interrupt is set to detecting fall edge.
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48-pin plastic QFN Lead pitch 0.5 mm
Package width x 7.00 mm x 7.00 mm
package length
Sealing method Plastic mold
Mounting height 0.90 mm MAX
Weight -
(LCC-48P-M73)
48-pin plastic QFN
(LCC-48P-M73)
7.00£0.10 5.50:0.10
(276+.004) ~ (217+.004)
0 [URUAVRUAN]IURURURURY!
[
o O
- | -
[ ]
[ ja
+ . 0.25+0.05
— — — (Grosooy T Gireson BT — - o~ [romen
o
INDEX AREA | I | ~
o -
= 045 (018) |
0 A0AAOANA N ]
' 1PIN 1D
{0.20R (008RY)
0.85+0.05 0.50 (.020) 0.40+0.05
[(033z.002) TYP) {016= 002)
|
0.05 (.002) MAX {0.20(.008))
Dimensions in mm (inches).
© 2011 FUITSU SEMICONDUCTOR LIMITED HMbC48-73S¢-2-1 Note: The values in parentheses are reference values.
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96-pin plastic FBGA Lead pitch 0.5 mm
Package width x 6.00 mm x 6.00 mm
package length
Lead shape Ball
Sealing method Plastic mold
Mounting height 1.30 mm MAX
Weight 008g
(BGA-96P-M07)
96-pin plastic FBEGA
(BGA-96P-M07)
5.00(.197)
6.00£0.10(.236£.004) ©[0.20(608]5[8] REF 0.50
-20(.008) [B] {.020)
TYP
QOCOoOCPOOOCOO |
OOoCOoCOoCOOO0O |1
QOCOCPCOCOO |9
OO0 ONORONIN:
6.0020.10 500(197)T CO0 Qoo T
.000. . .
(.236+.004) - - — REF 00 — o0
0.50(.020) O O O | O O O 5
TYP (ORORS SO0 | 4
O0CO0CQoCCCO |3
OO0OCOoPoOCO0 | 2
POOOOOOOOOOA 1
| } )
! LKJHGFEDCEBA
(INDEX AREA) INDEX
0.20(.008)[S[A
eloseenlsls 20300 195 ov0e(002) 5 [STATS)
S ASASESASARAGAG RGBSR %
1.150.15 !
[7]0.08(.003) m)(Seated height)
0.25£0.10
(0102.004)(3"5‘“‘:| off)
Dimensions in mm (inches).
© 2012 FUJTSU SEMICONDUCTOR LIMITED B96007S-c-1-1 Note: The values in parentheses are referance vahies.
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Page Section Change Results
20 L.IST OF. PIN FUNCTIONS Corrected the pin number of ZIN1_1.
List of pin numbers
23 Corrected the pin number of ADTG_2.
28 List of pin functions Corrected pin numbers of SINO_1 and SOTO0 1.
30 Corrected the pin number of DTTIOX_2.
TYPEH:
36 /O CIRCUIT TYPE Revised the value of "TBD".
43 HANDLING DE.VICES Added the descriptions.
Sub crystal oscillator
Corrected the figure.
46 BLOCK DIAGRAM -A/D Activation Compare: 3ch — 2ch
MEMORY MAP
48 Memory Map (2) Added the explanatory note.
53 PIN STATUS IN EACH CPU STATE Added the pin function of selected Analog output about type L.
54 List of Pin Status Corrected the footnote.
Sub CR timer— Low-speed CR tim
ELECTRICAL CHARACTERISTICS Added the note and footnote. oL
56 ) . Corrected the value of Analog reference voltage “AVRH”.
2. Recommended Operating Conditions T
Min.: AVss — 2.7
3. DC Characteristics Added notes and footnotes.
57 (1) Current Ratin Added the remarks of Icc.
g Added the frequency of main clock crystal oscillator in remarks.
4. AC Characteristics
61 (2) Sub clock input Characteristics Added the footnote.
62 (3) Built-in CR Oscillation Characteristics Added "Frequency stabilization time"
* Built-in High-speed CR Added notes and footnotes.
. Added "Timing until releasing Power-on reset"
64 (6) Power-on Reset Timing Added the timing chart
Corrected the title.
UART Timing — CSIO Timing
66 Corrected the footnote
(8) CSIO Timing UART — Multi-function serial
Corrected the footnote.
68,70,72 UART — Multi-function serial
2 T Revised the Condition.
7 (11) I"C Timing Revised the footnote.
Changed the name of parameter.
*Non Linearity error — Integral Nonlinearity
«Differential linearity error — Differential Nonlinearity
Changed the Symbol. Of Zero transition voltage.
& 5. 12-bit A/D Converter Vor = Var
Electrical characteristics for the A/D converter Changed the pin name.
ANOO to AN26 — ANXx
Corrected the value of Vor, Vest Ts, Tstt, and reference voltage.
Revised footnotes.
80 Change the figure.
ANO0O to AN26 — ANXx
sLinearity error — Integral Nonlinearity
81 Definition of 12-bit A/D Converter Terms «Differential linearity error — Differential Nonlinearity
Vor = Var
Revised the remark of IDDA.
6. 10-bit D/A Converter D/A operation — D/A 1unit operation
82 . L Changed the name of parameter.
Electrical characteristics for the D/A converter . . : .
eLinearity error — Integral Nonlinearity
«Differential linearity error — Differential Nonlinearity
7. Low-Voltage Detection Characteristics Corrected the condition and the value.
83 (1) Low-Voltage Detection Reset Added the note and the footnote.
9 Added “LVD detection delay time”.
. Corrected the condition and the value.
84 (2) Interrupt of Low-Voltage Detection Added “LVD detection delay time”.

Document Number: 002-05655 Rev.*A

Page 98 of 101




wn
W

d

=¥ CYPRESS MB9B120M Series
PERFORM
Page Section Change Results
Changed the title of Chapter.
85 8. Flash Memory Write/Erase Characteristics Main Flash Memory Write/Erase Characteristics —
Flash Memory Write/Erase Characteristics
86 9. Return Time Low-Power Consumption Mode Added the Chapter “Return Time from Low-Power Consumption Mode”.
Revision 3.0
Features -
2 USB Interface Added the description of PLL for USB
35, 36 1/0O Circuit Type Added about +B input
48 Memory Map Added the summary of Flash memory sector and the note
Memory map(2)
PIN STATUS IN EACH CPU STAE .
52 List of Pin Status Changed the pin status of I-type
55 56 Electrical Characteristics Added the Clamp maximum current
' 1. Absolute Maximum Ratings Added about +B input

Changed the table format

Added Main TIMER mode current
Moved A/D Converter Current
Moved D/A Converter Current

Electrical Characteristics
58-60 3. DC Characteristics
(1) Current rating

Electrical Characteristics
4. AC Characteristics ) . .
65 (4-1) Operating Conditions of Main PLL - Added the figure of Main PLL connection

(4-2) Operating Conditions of Main PLL

Electrical Characteristics - Modified from UART Timing to CSIO/UART Timing

68-75 4. AC Characteristics - Changed from Internal shift clock operation to Master mode
(7) CSIO/UART Timing - Changed from External shift clock operation to Slave mode
Electrical Characteristics

76 4. AC Characteristics Added input pulse width of WKUPX pin

(9) External Input Timing

Electrical Characteristics - Added the typical value of Integral Nonlinearity, Differential Nonlinearity,

81 . Zero transition voltage and Full-scale transition voltage
5. 12bit A/D Converter - Added Conversion time at AVcc < 4.5V
92, 93 Ordering Information Change to full part number

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