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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CSIO, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
80

1.03125MB (1.03125M x 8)
FLASH

128K x 8

2.7V ~ 5.5V

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)

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"

https://www.e-xfl.com/product-detail/rochester-electronics/mb9bf168npmc-g-jne2

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


https://www.e-xfl.com/product/pdf/mb9bf168npmc-g-jne2-4466449
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

== CYPRESS MB9B160R Series

Embedded in Tomorrow™

12.10.2 Recovery cause: Reset
13. Ordering Information
14. Package Dimensions
ST\ -V Lo T GO g =T g o =T PRSPPI
Document History
Sales, Solutions, and Legal Information

Document Number: 002-04918 Rev.*B Page 6 of 160



==+ CYPRESS

Embedded in Tomorrow™

MBO9B160R Series

(TOP VIEW)

vss

[P20/AN18/AIN1_LINTOS_OIMAD24_0
P21/AN17/SINO_O/BIN1_1/INTO06_1/IMAD23_0
[P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
[P23/AN15/TIOAT_1/SCKO_O/RTO00_LIMAD22_0
[P24/SIN2_URTOO1_1/INTO1_2
P25/TIOAS_0/SOT2_1/RTO02_1
P26/TIOBS_0/SCK2_URTO03_1
P27/TIOAS_2/RTO04_1/INT02_2
P1F/ADTG_4/TIOB6_2/RTO05_1
P1E/AN14/ADTG_5/FRCK0_/MAD21_0
[P1D/ANI3/RTS4_L/DTTIOX_1MAD20_0
[P1C/AN12/CTS4_1/C03_1MAD19_0
P18/AN11/SCK4_1/IC02_1IMAD18_0
[P1A/AN10/SOT4_1/ICO1_LIMAD17_0
[P19/AN09/SINA_1/IC00_1/INT05_1/MAD16_0

S o
° £ g
£ 8 _ 3
@ o 3 o0
f£.c.888°2¢
o 2 S93ggl8dygs
o, o} R EEEEE
o n oz en 1w gsk=z=ag
203 E80062388 32
€3 = £330 29358:2
£33 5 55883025
SaJa NI I~ N = R
£ 2 ¢ 9 z2ELs Yo g <23
5 2 3 ! ® o U U o ' © 6 9 0
25 .9 29908090 48595979
| 8 4 0 ¢ o
£5979« o 888852882
SRS NN SR I IS )
£os3eg £ & 2282822480
sEEzt E z 290000z gddeg
5552545295 9 EEEE5E835333
oY Sdd o 58888 do¢e¢s
EEEZERIRE Xy o, dgaEg2s gy
2323328222 ¢3%89f33::823282¢8
SoeEeae N S8 CEEELES 000D
Yadod3arrdrs F25%C2555s59-89228
65800680 93532822 gg2=z0000
EEISEESEe EPRPELSIES2oEEEE
v g 96588555853 vs558s585888csa0s8u3g
8802338238865 8y833338858833588818¢
SRS LR R L LR PR LR R RER RS
|§|§|E|EI§|£|§|S|E|§|§|§|§|§|gl§|§|§|§|§|§|g|g|5|g|glg ® 5;|
vee| 1
P50/CTS4_0/AINO_2/RTO10_0/INTOO_O/MADATAD0_O| 2
P51/RTS4_0/BINO_2/RTO11_O/INTO1_O/MADATAOL 0 3
P52/SCK4_0/ZINO_2/RTO12_0/MADATA02 0| 4
PS53/TIOAL_2/SOT4_0/RTO13_O/MADATA03 0| 5
P54/TIOB1_2/SIN4_O/RTO14_O/INT02_O/MADATAD4 0| 6
PS55/ADTG_1/SIN6_O/RTO15_0/INTO7_2/MADATAO5 0| 7
P56/SOT6_0/DTTILX_O/INTO8_2/MADATA06_ 0 8
P57/SCK6_0/MADATAO7_0| 9
P58/SIN4_2/AIN1_O/INT04_2/MADATA08_ 0| 10
P59/SOT4_2/BIN1_O/INT07_1/MADATAD9_Of 11
PSAISCK4_2/ZIN1_O/MADATAL0_0| 12
PSB/CTS4_2/MADATAL1 0| 13 LQFP -120
P30/TIOBO_L/RTS4_2/INT15_2/WKUP1/MADATA12 0| 14
P3UTIOB1_USIN3_1/INT09_2/MADATA13 0| 15
P32/TIOB2_1/SOT3_U/INT10_1/MADATA14 Of 16
P33/ADTG_6/TIOB3_1/SCK3_L/INT04_O/MADATA15_0[ 17
P34/TIOB4_1/FRCKO_O/MNALE_0| 18
P35/TIOB5_1/IC03_0/INTO8_LMNCLE_0| 19
P36/SINS_2/IC02_O0/INT09_L/MNWEX_0| 20
P37/SOT5_2/IC01_O/INT05_2/MNREX_Of 21
P38/SCK5_2/IC00_O/INTO06_2| 22
P3Y/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2MSDCLK_0[ 23
P3ATIOAO_1/AINO_O/RTO00_O/MSDCKE_0| 24
P3B/TIOAL_L/BINO_O/RTO01_O/MRASX_Of 25
P3CITIOA2_L/ZINO_O/RTO02_0/MCASX_0| 26
P3D/TIOA3_L/RTO03_0/MADO0_Of 27
P3E/TIOA4_L/RTO04_0/MADO1 0| 28
P3F/TIOAS_L/RTO05_0/MAD02_0f 29
Vvss| 30
R 3|$ B8 5|88 3|§‘|§|‘2|3|%’ SR 8|$ b .’2|§F|%|$ (33 Sl
T 552 x5 EC OO -
S0 gEEEEEcds 289 ag 70928558
tﬂgﬁa:za;ox> 883080 gf¢E¢g= 8 g o
gzgdsg TR $E3s5gg:zLF FE
= o 2 = S = J = =
EErEE 53 J238Ed449
oo g8k i g 22920023 ¢
EE a0 d 2 <5 'S 3 5 O
zeggdd 252243238
S5k 5055322
P o] 4T 049 285N
235 q 2 EEB
339855 832:58¢3¢
s5sg"® sJoo 32
F8ES Iarpg 2238
o o o o E =
is 52¢ fg¢g
< fas g8
< @ o
g 8= 8
E o
8 5
Y
ez
2
<!
3
o
E
a
g
b4

K2_2IMAD15_0
AVRH

AVRL

AvsS

avee

[P17/ANO7/SOT2_2/KUP3MAD14_0
[P16/ANOBISIN2_2/INT14_1/MAD13 0
[P15/ANO5/SCKO_1/MAD12_0
P14/ANO4/SOTO_1/IC03_2/MAD11_0
[P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
[P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_LIMADO09_0
[P1U/ANOL/SOT1_1/IC00_2/MAD08_0
[P10/ANOO/SIN1_1/FRCKO_2/INT02_1/MADO7_0

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

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

I/O circuit
type

Pin state
type

11

11

89

F2

G2

P32

TIOB2_1

SOT3 1
(SDA3_1)

INT10_1

MADATAQ9_0

G2

MADATA14_0

17

12

12

90

F3

G3

P33

ADTG_6

TIOB3_1

SCK3_1
(SCL3_1)

INTO4_0

MADATA10_0

G3

MADATA15_0

18

13

91

Gl

G4

P34

TIOB4_1

FRCKO_0

MADATA11 0

18

G4

MNALE_0

19

14

92

G2

H1

P35

TIOB5_1

IC03_0

INTO8_1

MADATA12_0

19

H1

MNCLE_0
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Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

I/O circuit
type

Pin state
type

K8

P70

TIOA4 2

AINO_1

IC13 1

L9

P71

TIOB4 2

BINO_1

IC12_1

INT15_1

K9

P72

TIOA6_0

SIN2_0

ZINO_1

Ic11_1

INT14_2

54

M10

P73

TIOB6_0

SOT2.0
(SDA2_0)

IC10_1

INTO3_2

55

L10

P74

SCK2_0
(SCL2_0)

DTTIIX_ 1

56

46

36

24

M10

N10

PEO

MD1

57

47

37

25

M11

M11

MDO

58

48

38

26

N11

N11

PE2

X0

59

49

39

27

N12

N12

PE3

X1

60

50

40

28

N13

N13

VSS

61

51

29

M13

M13

VCC

62

52

41

30

L13

L12

P10

ANOO

SIN1_1

FRCKO_2

INTO2_1

MADO7_0

63

53

42

31

L12

K12

P11

ANO1

SOT1 1
(SDA1_1)

IC00_2

MADOS_0
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Pin No

LQFP120

LQFP100

LQFP80

QFP100

BGA112

BGA144

Pin Name

I/O circuit
type

Pin state
type

E12

P26

TIOB5_0

SCK2_1
(scL2_1)

RTO03_1
(PPG02_1)

El1l

P25

TIOA5_0

soT2_1
(SDA2_1)

RTO02_1
(PPG02_1)

85

E10

P24

SIN2_1

RTOO01_1
(PPG00_1)

INTO1_2

86

71

57

49

D13

D13

P23

AN15

TIOA7 1

SCKO0_0
(SCLO_0)

RTO00_1
(PPGO0_1)

MAD22_0

87

72

58

50

D12

D12

P22

CROUT 0

AN16

TIOB7_1

SOT0_0
(SDAO_0)

ZIN1_1

88

73

59

59

51

C13

D11

P21

AN17

SINO_0

BINL_1

INTO6_1

MAD23 0

89

74

C12

C12

P20

AN18

AIN1_1

INTO5_0

MAD24 0

90

75

60 53

Al13

Al13

VSS

91

76

61 54

B13

Al12

VCC
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7. Handling Devices

Power supply pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground
lines in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in the
ground level, and to conform to the total output current rating.

Moreover, connect the current supply source with each POWER pins and GND pins of this device at low impedance. It is also
advisable that a ceramic capacitor of approximately 0.1 pF be connected as a bypass capacitor between VCC and VSS near this
device.

Power supply pins

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed
operating range of the VCC power supply voltage. As a rule of voltage stabilization, suppress voltage fluctuation so that the
fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard
VCC value, and the transient fluctuation rate does not exceed 0.1 V/us at a momentary fluctuation such as switching the power

supply.

Crystal oscillator circuit

Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
XO0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device as
possible.

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by
ground plane as this is expected to produce stable operation.

Evaluate oscillation of your using crystal oscillator by your mount board.

Sub crystal oscillator
This series sub oscillator circuit is low gain to keep the low current consumption.
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize the oscillation.

+ Surface mount type

Size: More than 3.2 mm x 1.5 mm
Load capacitance: Approximately 6 pF to 7 pF
* Lead type

Load capacitance: Approximately 6 pF to 7 pF

Using an external clock
When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to XO.

X1(PE3) can be used as a general-purpose /O port.
Similarly, when using an external clock as an input of the sub clock, set X0A/X1A to the external clock input, and input the clock to

XO0A. X1A (P47) can be used as a general-purpose |/O port.

® Example of Using an External Clock

Device

{>@ XO(X0A)
Set as External

clock input
@ Can be used as — | X1(PE3), X1A (P47)

general-purpose
I/O ports. L

s

Document Number: 002-04918 Rev.*B Page 53 of 160




Iy
M

)
'IlL1

Embedded in Tomorrow

¥ CYPRESS

Multiplexed Bus Access Asynchronous SRAM Mode

MBO9B160R Series

(Vce = 2.7V t0 5.5V, Vss = 0V)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
Multiplexed address delay Vce 24.5V 10
time tALE-cHMADY Ve <45V 0 20 ns
MALE, cc :
Multiplexed address hold |, MADATA[15:0] Vee 2 4.5V MCLKxn+0 MCLKxn+10 .
. CHMADH
time Vee < 4.5V MCLKxn+0 MCLKxn+20

Note:

—  When the external load capacitance CL = 30pF (m=0to 15, n =1 to 16)

teyele
weee [ LT L L L ]
MCSX][7:0] -\ /—-\ /——\
MALE
MAD [24:0] X Address b Address X X
MOEX \ |/
MDQM [1:0] |/ /
MWEX \__/_
Address »—{ RD } Address WD —
MADATA[15:0] she T ] | SUIPI Pa—y | |
taLe - cHmaDv taLe - chmapy  tcHmabH
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12.4.11 CSIO/UART Timing

Synchronous serial (SPI =0, SCINV = 0)

(Vecc =2.7V to 5.5V, Vss = 0V)
Pin -, Vce < 4.5V Vcc 2 4.5V .
Parameter Symbol Conditions - - Unit
y name Min Max Min Max
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcvep - Atcycp - ns
SCK|—SOT delay time tsLowvi :g? -30 +30 -20 +20 ns
SINSSOKT SCKX Internal shift clock
— X .
d operation - -
setup time fvsh SINX P 50 30 ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 0 - 0 - ns
Serial clock "L" pulse width tsLsh SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock "H" pulse width tshusL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tsiove gg% - 50 - 30 ns
SINSSCK] t SCKXx, Eztcekma' shift 10 ] 10 ] o
setup time IVSHE SINX .
SCKx operation

SCK1t—S8IN hold time tshixe SINX ’ 20 - 20 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKx - 5 - 5 ns

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

— teverindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “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 CL = 30pF.
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Synchronous serial (SPI =0, SCINV = 1)

(Vec = 2.7V 10 5.5V, Vss = 0V)

Pin -, Vce < 4.5V Vcc 2 4.5V .
Parameter Symbol Conditions - - Unit
y name Min Max Min Max
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
SCK1—SOT delay time tsrow SCKx, -30 +30 |-20 +20 | ns
SOTx .
SINSSCK SCK Internal shift clock
— l X, operation . .
setup time fivsu SINX P 50 30 ns
. SCKX,
SCK|—SIN hold time tsuxi SINX 0 - 0 - ns
Serial clock "L" pulse width tsisH SCKXx 2tcyep - 10 - 2tcycp-10 | - ns
Serial clock "H" pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
. SCKX,

SCK1—SOT delay time tsHove SOTx - 50 - 30 ns
SIN—-SCK| SCKX, External shift clock

setup time tvste SINX operation 10 i 10 i ns
SCK|—SIN hold time t SCKx, 20 - 20 - ns

l SLIXE SINX

SCK falling time tF SCKx - 5 - 5 ns
SCKrising time tR SCKXx - 5 - 5 ns

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

— tcycrindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “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 CL = 30pF.
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3 tscve R
Von
SCK X VoL VoL
tsowL N tsHowi
V —V,
oT OH OH
S VoL XT VoL
¢ tivsui > tsLixi »
ViH ViH
SIN Vi Vi
MS bit=0
tsLsH | tsHsL |
| > >
SCK ViH ViH Vi
N Vi Vi
— —
* tF tR » tsHove
Von ~Von
SOT VoL X( VoL
tivste —ple———  tsuxe
SIN Vin Vi
Vi Vi

*: Changes when writing to TDR register

MS bit =1
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When using synchronous serial chip select (SCINV =1, CSLVL =1)

MBO9B160R Series

(Vec = 2.7V 10 5.5V, Vss = 0V)

o Vce < 4.5V Vcec 2 4.5V )
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK1setup time tess (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK|—SCSt hold time teshi Internal shift (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
clock operation
. (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect i t
eselect time cspl +5teyep +5tcyep +5tcvep +5tevep ns
SCSiHSCKTSGtUp time tcsse 3tcycp+30 - 3tcycp+3o - ns
SCK|—SCS1 hold time teshe 0 - 0 - ns
. External shift
SCS deselect time tcsoe clock operation 3tcycp+30 - 3tcycp+30 - ns
SCS|—SOT delay time tose - 40 - 40 ns
SCS1—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:

— tcycrindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “Block Diagram” in this datasheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see “FM4 Family Peripheral Manual”.
—  When the external load capacitance CL = 30pF.
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tscyc
Vou ¥
ScK \ ort
< VoL VoL
tsiovi
VoH
SOT VoL
tivshi tshixi
Vi Vink
SIN
- Vi Vi A
MS bit=0
tsLsh . tshsL .
SCK ViH A Vi Vin )
. Vi Vi B4 \
tF — IR
tsLove
Vo
SOT VoL ><
tvske | tshixe

SIN W‘ Vin Vi lw

N Vi ViL £

MS bit=1
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High-speed synchronous serial (SPI =0, SCINV =1)

(Vec = 2.7V 10 5.5V, Vss = 0V)

Pin o Vcec < 4.5V Vce 2 4.5V )
Parameter Symbol Conditions - - Unit
name Min Max Min Max
Serial clock cycle time tscve SCKx Atcvep - Atcycp - ns
SCK1—SOT delay time tsHow ggﬁx -10 +10 -10 +10 ns
X Internal shift clock
SIN—SCK| . SCKx, operation 14 ] 125 ) .
setup time st SINX 12.5¢ '
. SCKX,
SCK|—SIN hold time tsuix SINX 5 - 5 - ns
Serial clock "L" pulse width tsLsH SCKXx 2tcyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tsHsL SCKXx teyep + 10 - teyep + 10 - ns
SCK1—SOT delay time tsHove ggﬁx, ; 15 ; 15 ns
X External shift clock
SIN-SCK| . SCKx, operation 5 ] 5 ) .
setup time IVSLE SINX
. SCKX,

SCK,L—>S|N hold time tsuixe SINX 5 - 5 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKx - 5 - 5 ns

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

— tcvcrindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “Block Diagram” in this datasheet.

—  These characteristics only guarantee the following pins.
—  No chip select: SIN4 1, SOT4_1,SCK4 1
—  Chip select: SIN6_1, SOT6_1, SCK6_1, SCS6_1
—  When the external load capacitance CL = 30pF. (For *, when CL = 10pF)
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tscyc
SCK Vor 7 \ Von
VoL N
tsHovi
soT Von
VoL
tivsui tsuixi
SIN Vi Vink
- Vi Vi A
MS bit=0
< tsHsL e tsLshH .
SCK = Vi Vin '}
Vi N Vi Vi
tR tsHove tF -
SOT VoH
VoL
tvste | tsuixe
SIN Vi ViH ViH 3
K Vi ViL 4
MS bit=1
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High-speed synchronous serial (SPI =1, SCINV =1)

(Vec = 2.7V 10 5.5V, Vss = 0V)

Pin o Vcec < 4.5V Vcc 2 4.5V )
Parameter Symbol Conditions - - Unit
name Min Max Min Max
Internal shift clock operation tscve SCKx Atcvep - Atcycp - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTX -10 +10 -10 +10 ns
SIN—SCK1 SCKX, Internal shift clock 14
. tivshi . - 12.5 - ns
setup time SINX operation 12.5*%
. SCKX,
SCK1—SIN hold time tshixi SINX 5 - 5 - ns
. SCKX,
SOT—>SCKT delay time tsovhi SOTx 2tc\(cp -10 - 2tcycp -10 - ns
Serial clock "L" pulse width tsLsH SCKx 2tcyep — 5 - 2tcyep — 5 - ns
Serial clock "H" pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tsLove gg% ; 15 ; 15 ns
External shift clock
SIN-SCK? . SCKx, operation 5 ) 5 ) o
setup time IVSHE SINX
. SCKX,
SCKT—>S|N hold time tsHixe SINX 5 - 5 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

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

— teverindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “Block Diagram” in this datasheet.

—  These characteristics only guarantee the following pins.
—  No chip select: SIN4_1,S0OT4 1,SCK4 1
—  Chip select: SIN6_1, SOT6_1, SCK6_1, SCS6_1
—  When the external load capacitance CL = 30pF. (For *, when CL = 10pF)

Document Number: 002-04918 Rev.*B

Page 119 of 160




!

??%YPRESS’ MB9B160R Series

Embedded in Tomorrow™

When using high-speed synchronous serial chip select (SCINV =1, CSLVL =1)
(Vce = 2.7V t0 5.5V, Vss = 0V)

o Vce < 4.5V Vce 2 4.5V )
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK1setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK|—SCSt hold time teshi Internal shift (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
clock operation
. (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time t ns
cse +5tcver +5tcvep +5tcvep +5tcvep
SCSiHSCKTSGtUp time tcsse 3tcycp+15 - 3tcycp+15 - ns
SCK|—SCS1 hold time teshe 0 - 0 - ns
. External shift
SCS deselect time tcsoe clock operation 3tcycp+15 - 3tcycp+15 - ns
SCS|—SOT delay time tose - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:
— tcycrindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see “Block Diagram” in this datasheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see “FM4 Family Peripheral Manual”.
—  When the external load capacitance CL = 30pF.
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12.10Standby Recovery Time
12.10.1 Recovery cause: Interrupt/WKUP

MBO9B160R Series

The time from recovery cause reception of the internal circuit to the program operation start is shown.

Recovery count time

(Vcc =2.7V 10 5.5V, Vss = 0V)

Value )
Parameter Symbol Unit Remarks
Typ Max*
Sleep mode HCLKx1 us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR timer mode 450 900 us
Sub timer mode 896 1136 us
RTC mode )
stop mode Tient 316 581 us
(High-speed CR /Main/PLL run mode return)
RTC mode
stop mode 270 540
(Low-speed CR/sub run mode return)
without RAM
Deep standby RTC mode with RAM retention 365 667 Hs retention
Deep standby stop mode with RAM retention 365 667 us with RAM
retention

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

Example of standby recovery operation (when in external interrupt recovery®)

ExtINT

Interrupt factor
accept

CPU
Operation

Active

Ticnt

Interrupt factor

clear by CPU

Start

*. External interrupt is set to detecting fall edge.
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13.0rdering Information

MBO9B160R Series

Part Number Flash RAM Package
MBOBF168MPMC-G-JNE2 | 1 MB 128 KB , . .
MB9BF167MPMC-G-JNE2 768 KB 96 KB z_'gs:géo')‘QFp (0.5 mm pitch), 80 pin
MB9BF166MPMC-G-JNE2 | 512 KB 64 KB
MBOBF168MPMCL-G-JNE2 | 1 MB 128 KB , . .
MB9BF167MPMCL-G-JNE2 | 768 KB 96 KB EZ?SBA)LQFP (0.65 mm pitch), 80 pin
MB9BF166MPMCL-G-JNE2 | 512 KB 64 KB
MBOBF168NPMC-G-INE2 1MB 128 KB Plastic - LOFP (0.5 mm pich), 100 pin
MBOBF167NPMC-G-INE2 768 KB 96 KB (Lor100) :
MB9BF166NPMC-G-INE2 512 KB 64 KB
MBOBF168RPMC-G-INE2 1MB 128 KB , . .
MBOBF167RPMC-G-JNE2 768 KB 96 KB nglxt/llizlogQFP (0.5 mm pitch), 120 pin
MB9BF166RPMC-G-INE2 512 KB 64 KB
MB9BF168NBGL-GEL 1MB 128 KB , . .
MBOBF167NBGL-GE1 768 KB 96 KB ngé'fl'z;j FBGA (0.5 mm pitch), 112 pin
MB9BF166NBGL-GE1 512 KB 64 KB
MBOBF168RBGL-GK7EL 1MB 128 KB , . .
MBOBF167RBGL-GK7EL 768 KB 96 KB ngé'f 4'4;3 FBGA (0.5 mm pitch), 144 pin
MB9BF166RBGL-GK7E1 512 KB 64 KB
MBOBF168NPQC-G-JNE2 1MB 128 KB Plastic - QFP (0.65 mm pich), 100 pin
MB9BF167NPQC-G-JNE2 768 KB 96 KB (POH100) :
MBOBF166NPQC-G-JNE2 512 KB 64 KB
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MBO9B160R Series

Package Type

Package Code

BGA-112

LDC112

=]
é

D1
|<—

©o020]c|A

13 OéOOOO O000O0GCG
2| 000000$000000
1| 000+00$00+000

FEEw 00+++++++++00

FOOO+++++++000

PINAL
CORNER

IS

—]

000+++++++000
000+++++++000

R

T o833yt TTads
6
5
«|00+++++++q+00
s|coo+o00d00+R00
.| cooooo0do0000OBO
1| Q00000 oo??&x

INDEX MARK

TOP VIEW

P VAN I
S1 A INDEX(No Ball

$[o20]c[B] 112*2&*’ [&]go0os@][c[A]e]
BOTTOM VIEW

DETAI A

DIMENSIONS
SYMBOL
MIN. | NOM. | MAX.
A — | — | 135
A1 | 015 | 025 | 035
[D] 7.00 BSC
| E | 7.00 BSC
6.00BSC
6.00BSC
MD 13
ME 13
n 112
® | 020 | 030 | 040
eD 0.50 BSC
| eE | 0.50 BSC
sl 0.00

DETAIL
) VAR A N |
(

L )

SIDE VIEW

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.

3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
4."e" REPRESENTS THE SOLDER BALL GRID PITCH.

5.SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.

DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.

"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR "SE" =0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" = eD/2 AND "SE" = eE/2.

@Al CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.

9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

PACKAGE OUTLINE, 112 BALL FBGA
7.0X7.0X1.35 MM LDC112 REV**

002-16663 **
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15.Major Changes
Spansion Publication Number: DS709-00004

MBO9B160R Series

2. Recommended Operating Conditions

Page Section Change Results
- - Preliminary — Data Sheet
Description Deleted the following description :
1 The products which are described in this data sheet are placed into
TYPE4 product categories in "FM4
Family PERIPHERAL MANUAL".
Features Revised the following description :
Multi-Function Serial Interface Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3 and ch.7)
3 [1%] supported
—Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A and
ch.7=ch.B) supported
Features Added new section
7 .
Unique Id
9 Product Lineup Added “Unique ID”
Function
51, 52 1/O Circuit Type Revised the remarks of “Type O, P, Q”
59 Handling Devices Added new section
Handling When Using Debug Pins
60 Block Diagram Revised the block diagram
72 Electrical Characteristics Revised “Table for package thermal resistance and maximum

permissible power”

Electrical Characteristics
75 to 80 3. Dc Characteristics
(1) Current Rating

* Revised the value of TBD
» Added the note to “ICCVBAT”

Electrical Characteristics
85 4. Ac Characteristics
(2) Sub Clock Input Characteristics

Revised the waveform chart

Electrical Characteristics
85 4. Ac Characteristics
(3) Built-In Cr Oscillationcharacteristics

* Revised the value of TBD
* Revised the table and the note of “Built-in High-speed CR”

Electrical Characteristics
144 5. 12-Bit A/D Converter
Electrical Characteristics For The A/D Converter

* Revised the value of TBD
* Revised the condition of the electrical characteristics table

Electrical Characteristics
6. 12-Bit D/A Converter

147 Electrical Characteristics For The D/A Converter

* Revised the value of TBD
* Revised the condition and Remarks of the electrical characteristics
table

Electrical Characteristics
150 10. Standby Recovery Time
(1) Recovery Cause: Interrupt/Wkup

* Revised the value of TBD
* Revised the table of Recovery count time

Electrical Characteristics
152 10. Standby Recovery Time
(2) Recovery Cause:Reset

* Revised the value of TBD
* Revised the table of Recovery count time

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