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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

CSIO, EBI/EMI, I2C, LINbus, UART/USART, USB
DMA, LVD, POR, PWM, WDT
83

512KB (512K x 8)

FLASH

32K x 8

2.7V ~ 5.5V

A/D 16x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)

https://www.e-xfl.com/product-detail/infineon-technologies/cy9af316napmc-g-mne2
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PSV/INTO1_0/BINO_2/SOT3_URTO11_O/MADATADL_1
P52/INT02_0/INO_2/SCK3_1/RTO12_O/MADATA02_1
P53/SING_O/TIOAL_2/INT07_2/RTO13_0/MADATA03_1
P54/SOT6_0/TIOB1_2/RTO14_O/MADATAD4_1
P55/SCK6_0/ADTG_1/RTO15_O/MADATA05_1
PS6/INTO8_2/DTTI1X_O/MADAT AD6_1

P30/AINO_O/TIOBO_1/INTO3_2/MADATAD7_1

P31/BINO_O/TIOB1_1/SCK6_1/INT04_2/MADAT A08_1
P32/ZIN0_O/TIOB2_1/SOT6_1/INTO5_2/MADAT AD9_1
P33/INT04_0/TIOB3_1/SING_1/ADTG_6/MADATALO_1
P34/FRCK0_0/TIOB4_1/MADATALL_1
P35/IC03_0/TIOBS5_L/INTO08_L/MADATAL2_1
P36/IC02_0/SINS_2/INT09_1/MADATAL3_1
P37/ICO1_0/SOT5_2/INT10_UMADATAL4_1
P38/IC00_0/SCK5_2/INT11_UMADATALS_L
P3Y/DTTIOX_0/ADTG_2

P3ARTO00_O/TIOAD_L

P3B/RTOOL_O/TIOAL_1

P3C/RTO02_0/TIOA2_1

P3D/RTO03_0/TIOA3_1

(TOP VIEW)
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P22/SOTO_O/TIOB7_L/ZIN1_1
P23/SCKO_O/TIOA7_/RTO00_1
P1F/AN15/ADTG_5/FRCKO_1/MAD23_1
P1E/AN14/RTS4_LDTTIOX_1MAD22_1
P1D/AN13/CTS4_1/IC03_1/MAD21_1
P1C/AN12/SCK4_L/IC02_1/MAD20_1
P1B/AN11/SOT4_VICO1_1MAD19_1
PLAAN10/SINA_1/INTO5_1/IC00_1/MAD18_1
P19/ANO9/SCK2_2/MAD17_1
P18/ANO8/SOT2_2/MAD16_1

AVSS

AVRH

Avce

P17/ANO7/SIN2_2/INT04_1/MAD15_1
P16/ANOB/SCKO_1/MAD14_1
P15/ANOS/SOTO_1/IC03_2/MAD13_1
P14/ANO4/SINO_L/INT03_1/IC02_2/MAD12_1
P13/ANO3/SCK1_1/IC01_2/MAD11_1
P12/AN02/SOT1_1//C00_2/MAD10_1
P11/ANOL/SINI_L/INT02_1/FRCKO_2/MAD09_1

<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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s

B SIGNAL DESCRIPTION
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
LQFP-| QFP- | BGA- [LQFP-|LQFP-
Module | Pin name Function 100 | 100 | 112 | 80 64
QFN-
64
ADC ADTG 0 84 62 A7 66 -
ADTG 1 7 85 D3 7 -
ADTG 2 18 96 F4 13 9
2812_?1 A/D converter external trigger input 9_4 7_2 C_S 7_4 5_8
ADTG 5 | " 70 | 48 | puL | - -
ADTG 6 12 90 E4 12 8
ADTG 7 30 8 J5 -
ADTG 8 - - - - -
ANOO 52 30 J11 42 34
ANO1 53 31 J10 43 35
ANO02 54 32 J8 44 36
ANO03 55 33 H10 45 37
ANO04 56 34 H9 46 38
ANO05 57 35 H7 47 39
ANO06 58 36 G10 48 -
ANOQ7 AJD converter analog input pin 59 37 G9 49 40
ANO08 ANXxx describes ADC ch.xx. 63 41 G8 53 44
ANO09 64 42 F10 54 45
AN10 65 43 F9 55 -
AN11 66 44 Ell 56 -
AN12 67 45 E10 - -
AN13 68 46 F8 - -
AN14 69 47 E9 - -
AN15 70 48 D11 - -
Base Timer | TIOAOQ 0 27 5 J4 - -
0 TIOAO 1 | Base timer ch.0 TIOA pin 19 97 G3 14 10
TIOAOQ 2 85 63 B7 - -
TIOBO 0 40 18 J6 30 22
TIOBO 1 | Base timer ch.0 TIOB pin 9 87 El 9 5
TIOBO 2 86 64 c7
Base Timer | TIOAl 0 28 6 L5 - -
1 TIOAL 1 Base timer ch.1 TIOA pin 20 98 H1 15 11
TIOAL 2 5 83 D1 5 -
TIOB1 0 41 19 L7 31 23
TIOB1 1 | Basetimerch.1 TIOB pin 10 88 E2 10 6
TIOB1 2 6 84 D2 6 -
Base Timer | TIOA2 0 29 7 K5 - -
2 TIOA2 1 | Base timer ch.2 TIOA pin 21 99 H2 16 12
TIOA2 2 96 74 C4 76 60
TIOB2 0 42 20 K7 32 24
TIOB2 1 | Base timer ch.2 TIOB pin 11 89 E3 11 7
TIOB2 2 95 73 B4 75 59

)
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Pin No

LQFP-| QFP- | BGA- LQFP-LQFP-
Module | Pin name Function 100 | 100 | 112 | 80 64

QFN-
64
Debugger SWCLK | Serial wire debug interface clock input 78 56 B9 62 50
SWDIO gs:[iijltwire debug interface data input / 80 58 A8 64 52
SWO Serial wire viewer output 81 59 B8 65 53
TCK J-TAG test clock input 78 56 B9 62 50
TDI J-TAG test data input 79 57 B11 63 51
TDO J-TAG debug data output 81 59 B8 65 53
TMS J-TAG test mode state input/output 80 58 A8 64 52
TRACECLK | Trace CLK output of ETM 86 64 C7 - -
TRACEDO 82 60 C8 - -
TRACED1 83 61 D9 - -
TRACED? Trace data output of ETM a4 62 A7 - -
TRACED3 85 63 B7 - -
TRSTX J-TAG test reset Input 77 55 A9 61 49
External MADOQ0 1 31 9 H5 21 -
Bus MADO1 1 32 10 L6 22 -
MADO02_1 39 17 K6 29 -
MADO03_1 40 18 J6 30 -
MADO04 1 41 19 L7 31 -
MADO05_1 42 20 K7 32 -
MADO06_1 43 21 H6 33 -
MADO07_1 44 22 J7 34 -
MADO08_1 45 23 K8 35 -
MADO09 1 53 31 J10 43 -
MAD10_1 54 32 J8 44 -
MAD11 1 55 33 H10 45 -
MAD12 1 | External bus interface address bus 56 34 H9 46 -
MAD13 1 57 35 H7 47 -
MAD14 1 58 36 G10 48 -
MAD15_1 59 37 G9 49 -
MAD16_1 63 41 G8 53 -
MAD17_1 64 42 F10 54 -
MAD18_1 65 43 F9 55 -
MAD19 1 66 44 Ell 56 -
MAD20_1 67 45 E10 - -
MAD21_1 68 46 F8 - -
MAD22 1 69 47 E9 - -
MAD23 1 70 48 D11 - -
MAD24 1 74 52 C10 60 -
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Pin No
LQFP-| QFP- | BGA- [LQFP-|LQFP-
Module | Pin name Function 100 | 100 | 112 80 64
QFN-
64
GPIO P00 77 55 A9 61 49
P01 78 56 B9 62 50
P02 79 57 B11 63 51
P03 80 58 A8 64 52
P04 81 59 B8 65 53
P05 82 60 C8 - -
P06 83 61 D9 - -
P07 84 62 A7 66 -
P08 General-purpose 1/0 port 0 85 63 B7 - -
P09 86 64 C7 - -
POA 87 65 D7 67 54
POB 88 66 A6 68 55
POC 89 67 B6 69 56
POD 90 68 C6 70 -
POE 91 69 A5 71 -
POF 92 70 B5 72 57
P10 52 30 J11 42 34
P11 53 31 J10 43 35
P12 54 32 J8 44 36
P13 55 33 H10 45 37
P14 56 34 H9 46 38
P15 57 35 H7 47 39
P16 58 36 G10 48 -
P17 59 37 G9 49 40
P18 General-purpose 1/0 port 1 63 a1 Gs 53 24
P19 64 42 F10 54 45
P1A 65 43 F9 55 -
P1B 66 44 E11 56 -
P1C 67 45 E10 - -
P1D 68 46 F8 - -
P1E 69 47 E9 - -
P1F 70 48 D11 - -
P20 74 52 C10 60 -
P21 73 51 C11 59 48
P22 General-purpose 1/0 port 2 7 50 Es 58 17
P23 71 49 D10 57 46

(o0}
FUJITSU
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Pin No
LQFP-| QFP- | BGA- LQFP-|LQFP-
Module | Pin name Function 100 | 100 | 112 80 64
QFN-
64
Multi DTTIOX 0 | Input signal of wave form generator to 18 96 F4 13 9
Function control outputs RTO00 to RTOO5 of
Timer DTTIOX_1 | 1 iti-function timer 0 69 ar E9 ) )
0 FRCKO 0 . . 13 91 F1 - -
FRCKO 1 16-bit free-run timer ch.0 external 20 8 D11 . .

clock input pin

FRCKO 2 53 31 J10 43 35
1C00 0 17 95 G2 - -
1C00 1 65 43 F9 55 -
1C00 2 54 32 J8 44 36
IC01 0 16 94 G1 - -
:ggi ; 16-bit input capture input pin of gg gg Eﬁ) 4512 3'7
1C02 0 multl-funct_lon timer 0 15 93 F3 i -
1C02 1 ICxx describes channel number. 67 45 E10 - -
1IC02 2 56 34 H9 46 38
IC03_0 14 92 F2 - -
IC03 1 68 46 F8 - -

IC03_2 57 35 H7 47 39
RTO00_0 | Wave form generator output of
(PPG00_0) | multi-function timer 0 19 o7 G3 14 10
RTO00 1 | This pin operates as PPG00 when it is
(PPG00_1) | used in PPG 0 output modes.
Wave form generator output of
RTO01_0 | multi-function timer 0
(PPGO00_0) | This pin operates as PPG00 when it is
used in PPG 0 output modes.
Wave form generator output of
RTO02_0 | multi-function timer 0
(PPG02_0) | This pin operates as PPG02 when it is
used in PPG 0 output modes.
Wave form generator output of
RTO03 0 | multi-function timer 0
(PPG02_0) | This pin operates as PPG02 when it is
used in PPG 0 output modes.
Wave form generator output of
RTOO04_0 | multi-function timer 0
(PPGO04_0) | This pin operates as PPG04 when it is
used in PPG 0 output modes.
Wave form generator output of
RTOO05 0 | multi-function timer 0
(PPG04_0) | This pin operates as PPG04 when it is
used in PPG 0 output modes.

71 49 D10 - -

20 98 H1 15 1

[c¢]
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Type Circuit Remarks
| + CMOS level output
+ CMOS level hysteresis input
+ 5V tolerant
* With standby mode control
* lon=-4mA, lo.=4mA

P-ch — Digital output

N-ch Digital output

e ? Digital input
Standby mode control

J CMOS level hysteresis input

AN W» Mode Input

46 FUﬁTSU DS706-00012-2v0-E
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B MEMORY MAP
MB9A310A Series Memory Map(1)

Peripherals Area
-- Ox41FF_FFFF
1
H
!
|
'l
:' Resened
OXFFFF_FFFF .
Resened ,"
0XE010_0000 :
Cortex-M3 Private ! 0x4006_1000
0XE000_0000 Peripherals ,' 0x4006_0000 DMAC
! 0x4005_0000 Resened
i 0x4004_0000 USB ch.0
i 0x4003_F000 EXT-bus I/F
External Device ," Resened
Area : 0x4003_B000
! 0x4003_A000 Watch Counter
! 0x4003_9000 CRC
' 0x4003_8000 MFS
0x6000_0000 ,' 0x4003_7000 Resenved
! 0x4003_6000 USB Clock Ctrl
Resened ',' 0x4003_5000 LVD
0x4400_0000 ! Resenved
32Mbytes ' 0x4003_4000
0x4200_0000 Bit band alias ! 0x4003_3000 GPIO
Peripherals 0x4003_2000 Resenved
0x4000_0000 0x4003_1000 Int-Req.Read
'"‘.‘ 0x4003_0000 EXTI
Resened ' 0x4002_F000 Resened
0x2400_0000 | 0x4002_E000 CR Trim
.32Mbyte.s ‘\ Resened
0x2200_0000 Bit band alias ! 0x4002_8000
' 0x4002_7000 AIDC
Resened v 0x4002_6000 QPRC
__ 0x2008_0000 0x4002_5000 Base Timer
0x2000_0000 SRAM1 1 PPG
Ox1FF8_0000 SRAMO ‘\
[ 0x4002_2000 Resenved
See the next page 0x0010_2000 Resened ‘\‘ 0x4002:1000 MFT Unitl
"Memory Map (2),(3)" 0x0010_0000 Security/CR Trim ‘.‘ 0x4002_0000 MFT Unit0
for the memory size |
details. ' 0x4001_6000
Flash ‘.‘ 0x4001_5000 Dual Timer
\}
L 0x4001_3000 Resened
__ 0X0000_0000 \ 0x4001_2000 SW WDT
! 0x4001_1000 HW WDT
\ 0x4001_0000 Clock/Reset
1
\ Resened
L 0x4000_1000
‘- 0x4000_0000 Flash I/F

DS706-00012-2v0-E
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- Peripheral Address Map

Start address | End address Bus Peripherals
0x4000_00004 0x4000_OFFF4 AHB Flash I/F register
0x4000_10004 0x4000_FFFF4 Reserved

0x4001_00004 0x4001_OFFF4 Clock/Reset Control
0x4001_10004 0x4001_1FFFy Hardware Watchdog timer
0x4001_20004 0x4001_2FFF4 APBO Software Watchdog timer
0x4001_3000y4 0x4001_4FFF4 Reserved

0x4001_ 50004 0x4001 5FFF4 Dual-Timer

0x4001_60004 0x4001_FFFF4 Reserved

0x4002_00004 0x4002_OFFF Multi-function timer unit0
0x4002_10004 0x4002_1FFF4 Multi-function timer unitl
0x4002_20004 0x4002_3FFF Reserved

0x4002_40004 0x4002_4FFF4 PPG

0x4002_50004 0x4002_5FFF4 APB1 Base Timer

0x4002_60004 0x4002_6FFF Quadrature Position/Revolution Counter
0x4002_70004 0x4002_7FFF4 A/D Converter
0x4002_80004 0x4002_DFFFy Reserved

0x4002_E0004 0x4002_EFFFy Built-in CR trimming
0x4002_F0004 0x4002_FFFF4 Reserved

0x4003_00004 0x4003_OFFF External Interrupt Controller
0x4003_10004 0x4003_1FFF Interrupt Source Check Register
0x4003_20004 0x4003_2FFF Reserved

0x4003_3000y4 0x4003_3FFF4 GPIO

0x4003_40004 0x4003_4FFF4 Reserved

0x4003_50004 0x4003_5FFF Low-\oltage Detector
0x4003_60004 0x4003_6FFFy APB2 | USB clock generator
0x4003_70004 0x4003_7FFF4 Reserved

0x4003_80004 0x4003_8FFFy Multi-function serial
0x4003 90004 0x4003 9FFF4 CRC

0x4003_A0004 0x4003_AFFFy Watch Counter
0x4003_B000y 0x4003_EFFF4 Reserved

0x4003_F000y 0x4003_FFFF4 External bus interface
0x4004_00004 0x4004_FFFF4 USB ch.0

0x4005_00004 0x4005_FFFFy Reserved

0x4006_00004 0x4006_OFFF4 DMAC register
0x4006_10004 0x4006_1FFFy AHB | Reserved

0x4006_20004 0x4006_2FFF4 Reserved

0x4006_30004 0x4006_3FFFy Reserved

0x4006_40004 Ox41FF_FFFFy Reserved

(o0}
FUJITSU
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(4-1) Operating Conditions of Main and USB PLL (In the case of using main clock for input clock

of PLL)
(Vcc =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Value .
Parameter Symbol— Unit Remarks
Min | Typ |Max

PLL oscillati_on stabilization wait time t 100 - ) s
(LOCK UP time)* LOCK K
PLL input clock frequency foLL 4 - 16 MHz
PLL multiple rate - 13 - 75 | multiple
PLL macro oscillation clock frequency foLio [ 200 - | 300 MHz

*: Time from when the PLL starts operating until the oscillation stabilizes.

(4-2) Operating Conditions of Main PLL (In the case of using the built-in high speed CR for the
input clock of the main PLL)
(Vec =27V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Value .
Parameter Symbol— Unit Remarks
Min | Typ |Max
PLL oscillation stabilization wait time t 100 | - ) s
(LOCK UP time)* Lock K
PLL input clock frequency foLL 38| 4 |42 MHz
PLL multiple rate - 50 - 71 | multiple
PLL macro oscillation clock frequency folio |190| - | 300 MHz

*: Time from when the PLL starts operating until the oscillation stabilizes.

Note: Make sure to input the built-in high-speed CR clock that has been trimmed.
When setting PLL multiple rate, please take the accuracy of the built-in high-speed CR clock into account
and prevent the master clock from exceeding the maximum frequency.

(5) Reset Input Characteristics
(Vec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin Conditions . Value Unit | Remarks
name Min Max
Reset input time tiNiTX INITX - 500 - ns

(6) Power-on Reset Timing
(Vcc = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

i Value .
Parameter Symbol Pin - Unit Remarks
name Min Max
Power supply rising time Tr Vee 0 - ms
Power supply shut down time Toff 1 - ms
Tr Toff

T 2.7V

Vee /

)
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* Multiplexed Bus Access Synchronous SRAM Mode
(Vcc =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin name | Conditions . Value Unit | Remarks
Min Max
t Vcc > 4.5V 1 9 ns
CHAL
. MCLK Vce < 4.5V 12 ns
MALE delay time : ALE Voez45V | 9 ns
cHAH Ve < 4.5V 12 ns
MCLK 1 —
MUltipleXEd tcHmaDyY Veez 4.5V 1 top ns
Address delay time MCLK Vce < 4.5V
MCLK 1 — MADATA[15:0] R
MUItipIEXEd tcHmADX Veez 4.5V 1 top ns
Data output time Vce < 4.5V
Note: When the external load capacitance C_ = 30pF.
: tCYCLE
vew LT T T
MCSX][7:0] E—-\ /—-\ /—-\
t > -
MALE | °HH tenac [\ [
MAD [24:0] X Address X X Address X X
MOEX | |/
MDQM [1:0] i \ / \ /
MWEX | \ /
MADATA[15:0] : Address)—  RD ) J(::ddress% | WD )
tchmaoy P1T1€ | | tenmaov > P tcHmabx |
[oo)
DS706-00012-2v0-E FUJITSU 77
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tscyc

A

Von
SCK \ o
VoL

tsLowvi

VoL

SOT Vo
VoL

tivshi tsHixi

SIN Ve Vind
K Vie ViL 4

MS bit=0
tsLsH . tshsL _

AV A Vi Vin
SCK s Vi ViL § 4 \

tF «—tR

tsLove
Vo
SOoT VoL ><
tvshe | tshixe

V4 N
ViH ViH
IN
S ﬂ( Vi Vi 7W

MS bit =1
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+ Synchronous serial(SPI = 1, SCINV = 0)

(Vee = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

i " <4, 24, .
Parameter Symbol Pin Conditions V.CC 4.5V V.CC 4.5V Unit
name Min Max Min Max

Serial clock cycle time tscye | SCKX 4tcycp - 4tcycp - ns
: SCKXx

SCK 71— SOT delay time tsHowi SOTx -30 + 30 -20 + 20 ns
. SCKx | Internal shift

SIN — SCK | setup time tivsL SINX clock 50 - 30 - ns

operation

SCK l— SIN hold time tsuixi SS?NK;( P ! 0 - 0 - ns
. SCKXx 2tcycep - i 2tcycp - )

SOT — SCK | delay time tsovL SOTx 30 30 ns

Serial clock "L" pulse width | tgsy | SCKx ZtCi/gp i - 2tci/8p i - ns

Serial clock "H" pulse width | tsys. | SCKx tcylc(;)) * - tcylc([)J * - ns
: SCKXx .

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

SCKx clock

SIN — SCK | setup time tivsLe SINX operation 10 - 10 - ns

SCK | — SIN hold time toLixe SSCI:,@‘ 20 : 20 - | ons

SCK falling time tF SCKXx - 5 - 5 ns

SCK rising time R SCKx - 5 - 5 ns

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

* tCYCP indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, see "EHIBBLOCK DIAGRAM" in this

data sheet.

* These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
* When the external load capacitance C, = 30pF.

(o0}
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) tscve K
Von
SCK N Vo Vol
| tsovu ‘ tsHow
Von Vo
sSoT Vo < Vou
T tivsui < tsLixi »
ViH ViH
V V
SIN I I
MS bit =0
tsLsH | tsHsL
| > |e
SCK ViH Vin| A ViH
* Vi Vi
— —
* tF tR » tsHove
VOH LVOH
SOT VOL X( VOL
tivste —ple——— tsuxe
SIN Vin ViH
Vi Vi

*. Changes when writing to TDR register

MS bit =1
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(14) JTAG timing
(Vec =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol| Pin name | Conditions - Value Unit Remarks
Min Max
TMS, TDI setup ¢ TCK Vce > 4.5V 15 i ns
time JAGS 1 TMS,TDI | Vcc< 4.5V
. TCK Vce > 4.5V
TMS, TDI hold time | tjracH TMS TDI Ve <45V 15 - ns
TDO delay time t TeK et : = ns
TTAGD TDO Vee < 4.5V - 45
Note: When the external load capacitance C_ = 30pF.
TCK Von
Vé:v e
| . Grass 1 tmacH |
I I + I
TMS/TDI X “~Von . Von=
! VoL ' VoL
| titaco |
! 1
TDO | “—VoH
X Vow
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5. 12-bit A/D Converter
- Electrical Characteristics for the A/D Converter
(Vee = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 105°C)

Parameter Pin . Value Unit Remarks
name Min Typ Max
Resolution - - - 12 bit
Non-linearity error - -45 - +4.5 LSB
Differential linearity i .25 i +25 LSB
error
Zero transition voltage ANO to -20 - +20 mV AVRH =27V105.5V
AN15
Full-scale transition ANO to
voltage AN1S AVRH-20 - AVRH+20 | mV
Conversion time - 1.0*" - - us | AVce>4.5V
. *2 - - AVce > 4.5V
Sampling time Ts ns
*2 - - AVce < 4.5V
Compare clock cycle*® Teck 50 - 2000 ns
State transition time to Tstt 10 i i s
operation permission
Power supply current AVCC - 0.57 0.72 mA | A/D lunit operation
(analog + digital) - 0.06 20 uA | When A/D stops
Reference power AJD lunit operation
supply current ) 11 1.96 MA | AVRH = 5.5V
(between AVRH and AVRH
AVSS) - 0.06 4 pA | When A/D stops
Analog input capacity Cin - - 12.9 pF
. . . 2 Avce > 4.5V
Analog input resistor Rin - - 38 kQ AVeC <45V
Interchannel disparity - - - 4 LSB
Analog port input ANO to ) )
current AN15 S hA
. ANO to
Analog input voltage AN1S AVSS - AVRH \%
Reference voltage AVRH 2.7 - AVCC \Y

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

The condition of the minimum conversion time is when the value of sampling time: 300ns, the value of
compare time: 700ns (AVcc > 4.5V).
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: A/D Converter" in "FM3 Family
PERIPHERAL MANUAL Analog Macro Part".
The A/D Converter register is set at APB bus clock timing. The sampling clock and compare clock are set at
Base clock (HCLK).

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

*3: The compare time (Tc) is the value of (Equation 2)

[c¢]
94 FU] ITSU DS706-00012-2v0-E


Corrected the value of "Compare clock cycle".
Max: 10000 -> 2000

Corrected the value of "Reference voltage".
Min: AVSS -> 2.7

Corrected the value of "Full-scale ｔransition voltage".
Min: -20 -> AVRH-20
Max: +20 -> AVRH+20
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6. USB characteristics
(Vee = 2.7V to 5.5V,USBVce = 3.0V to 3.6V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin Conditions - Value Unit|Remarks
name Min Max
Input High level voltage ViH - 20 [USBVcc+0.3] V |*1
Input Input Low level voltage Vi - \GSZ 0.8 Vo [*1
charact- [ Differential input
eristics | sensitivity Voi i 0.2 i Vo2
Different common mode Ve ) 08 25 v |
range
External
. pull-down -
Output High level voltage| Von resistance 2.8 3.6 V |*3
uDpo, = 15KQ
UDMO External
pull-up -
Output Low level voltage | VoL . 0.0 0.3 V |*3
resistance
Ohutput = 1.5kQ
¢ _a:gct- Crossover voltage VcRrs - 1.3 2.0 V |[*4
eristics Rising time ter Full Speed 4 20 ns |*5
Falling time ter Full Speed 4 20 ns |*5
Rise/fall time matching {EREM Full Speed 90 111.11 % |*5
Output impedance Zprv Full Speed 28 44 Q |*6
Rising time t r Low Speed 75 300 ns |*7
Falling time tLe Low Speed 75 300 ns |*7
Rise/fall time matching 1L REM 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,
Vg (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 V to 2.5 V to the local ground reference level.
Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]

< »
< >

0.8 2.5
Common mode input voltage [V]

Minimum differential input

)
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*3 : The output drive capability of the driver is below 0.3 V at Low-State (Vo) (to 3.6 V and 1.5 kQ load), and
2.8 V or above (to the ground and 1.5 kQ load) at High-State (Vop).

*4 : The cross voltage of the external differential output signal (D + /D —) of USB 1/0 buffer is within 1.3 V to

20V.
D+
Max 2.0V N N + e
. >< Vcrs specified range
Min 1.3V
D- /N 77X X

*5 : They indicate rising time (Trise) and falling time (Tfall) of the full-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.
For full-speed buffer, Tr/Tf ratio is regulated as within £ 10% to minimize RFI emission.

D+

Rising time Falling time

Full-speed Buffer

: + Rs=27Q

XD+ — W
: E ) i‘ C.=50pF
! Rs=27Q

TxXD-
| L C.=50pF
: L=

3-State Enable ——«J /;

___________________
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