Infineon Technologies - S6E2C3AJOAGV2000A Datasheet

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

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Obsolete

ARM® Cortex®-M4F

32-Bit Single-Core

200MHz

CSIO, EBI/EMI, I2C, LINbus, SD, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
152

2MB (2M x 8)

FLASH

256K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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Peripheral Clock Gating
The system can reduce the current consumption of the total

system with gating the operation clocks of peripheral functions
not used.

VBAT
The consumption power during the RTC operation can be

reduced by supplying the power supply independent from the
RTC (calendar circuit)/32 kHz oscillation circuit. The following
circuits can also be used.

ERTC

W 32-kHz oscillation circuit

HPower-on circuit

B Back up register: 32 bytes

W Port circuit

Debug
W Serial wire JTAG debug port (SWJ-DP)

B Embedded trace macrocells (ETM) provide comprehensive
debug and trace facilities.

B AHB trace macrocells (HTM)

Document Number: 002-04988 Rev.*B
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Unique ID
Unique value of the device (41-bit) is set.

Power Supply

EFour power supplies
O Wide range voltage:
VCC =27Vto55V
O Power supply for USB ch 0 I/O:
USBVCCO =3.0Vto 3.6V (when USB is used)
=2.7V1t0 5.5V (when GPIO is used)
o Power supply for USB ch 1 1/O:
USBVCC1 =3.0Vto 3.6V (when USB is used)
=2.7V1t0 5.5V (when GPIO is used)

O Power supply for VBAT:
VBAT =165Vto55V
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1. Product Lineup

Memory Size

S6E2C3 Series

Product Name S6E2C38H/J/L S6E2C39H/J/L S6E2C3AH/J/L
On-chip flash memory 1024 Khytes 1536 Khytes 2048 Kbytes
On-chip SRAM 128 Kbytes 192 Kbytes 256 Kbytes
SRAMO 64 Kbytes 128 Kbytes 192 Kbytes
SRAM1 32 Khytes 32 Khytes 32 Kbytes
SRAM2 32 Khytes 32 Khytes 32 Kbytes
Function
S6E2C38H0A S6E2C38J0A S6E2C38L0A
Product Name S6E2C39H0A S6E2C39J0A S6E2C39L0A
S6E2C3AHOA S6E2C3AJ0A S6E2C3AL0OA
Pin count 144 176/192 216
CPU Cortex-M4F, MPU, NVIC 128 ch
| Freq. 200 MHz
Power supply voltage range 2.7V to 5.5V
USB2.0 (device/host) 2ch
DMAC 8ch
DSTC 256 ch
Addr: 25-bit (Max), Addr: 25-bit (Max), Addr: 25-bit (Max),
Data: 8-/16-bit Data: 8-/16-bit Data: 8-/16-/32-bit
CS: 9 (Max), CS: 9 (Max), CS: 9 (Max),
External bus interface SRAM, SRAM, SRAM,
NOR flash NOR flash , NOR flash ,
NAND flash NAND flash NAND flash,
SDRAM SDRAM
Multi-function serial interface 16¢ch (Max)
(UART/CSIO/LIN/I?C) ch0toch7: FIFO,ch8toch15: NoFIFO
Base timer
(PWC/Reload timer/PWM/PPG) 16 ch (Max)
A/D activation compare 6 ch
E Input capture 4 ch
Free-run timer 3ch .
L | Output compare 6 ch 3 units (Max)
= | Waveform generator 3ch
PPG 3ch
SD card interface 1 unit
12S - 1 unit
High-speed quad SPI - 1 unit
QPRC 4 ch (Max)
Dual timer 1 unit
Real-time clock 1 unit
Watch counter 1 unit
CRC accelerator Yes (fixed, programmable)
Watchdog timer 1 ch (SW) + 1 ch (HW)
External interrupts 32 pins (Max)+ NMI x 1
1/O ports 120 pins (Max) 152 pins (Max) | 190 pins (Max)
12-bit A/D converter 24 ch (3 units) 32 ch (3 units)
12-bit D/A converter 2 units (Max)
CSV (clock supervisor) Yes
LVD (low-voltage detector) 2 ch
. High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug function SWJ-DP/ETM/HTM
Unique 1D Yes

Document Number: 002-04988 Rev.*B
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S6E2C3 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

10

E2

P50

SCS72 0

RTO00_1
(PPG00_1)

TIOAS 2

MADATA16_0

11

E3

P51

SCS73_0

RTOOL 1
(PPGO0_1)

TIOB8_2

MADATA17_0

12

E4

P52

RTO02_1
(PPG02_1)

TIOA9 2

MADATA18 0

13

P53

RTO03_1
(PPG02_1)

TIOB9 2

MADATA19 0

14

13

10

ES

PA8

SIN7_0

IC21 0

INTO2_0O

WKUP1

MADATAO8 0

15

14

11

F1

PA9

SOT7 0
(SDA7_0)

IC22 0

MADATAQ9 0

16

15

12

F2

PAA

SCK7_0
(SCL7_0)

IC23 0

MADATA10_0

17

16

13

F3

PAB

SCS70 0

FRCK2_ 0

INTO3_0

MADATA11_0O

18

17

14

F4

PAC

SCS71_0

TIOB8_0

AIN3_0

MADATA12 0

19

P54

SIN15 1

RTO04_1
(PPG04_1)

TIOA10 2

INTOO_2

MADATA20_0

Document Number: 002-04988 Rev.*B
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Notes on Power-on
Turn power on/off in the following order or at the same time. The device operates normally after all power on.
VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then VCC turns
Power-off. About Hibernation control, see Chapter 7-2: VBAT Domain(B) in FM4 Family Peripheral Manual Main Part(002-04856).
Turning on: VBAT — VCC — USBVCCO
VBAT — VCC — USBVCC1
VCC — AVCC — AVRH
Turning off: AVRH — AVCC — VCC

USBVCC1 — VCC — VBAT
USBVCCO — VCC — VBAT

Serial Communication
There is a possibility of receiving incorrect data as a result of noise or other issues introduced by the serial communication. Take

care to design the printed circuit board to minimize noise.

Consider the case of introducing error as a result of noise, perform error detection such as by applying a checksum of data at the
end. If an error is detected, retransmit the data.

Differences in Characteristics within the Product Line
The electric characteristics including power consumption, ESD, latch-up, noise, and oscillation differ among members of the

product line because chip layout and memory structures are not the same; for example, different sizes, flash versus ROM, etc. If
you are switching to a different product of the same series, please make sure to evaluate the electric characteristics.

Pull-Up Function of 5V Tolerant I/O
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant 1/O.

Pin Doubled as Debug Function
The pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK should be used as output only. Do not use as input.

Document Number: 002-04988 Rev.*B Page 76 of 197
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Peripheral Address Map

0x200E_0000

0x200E_FFFF

0xD000_0000

OXDFFF_FFFF

Start Address End Address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/reset control
0x4001_1000 0x4001_1FFF Hardware watchdog timer
0x4001_2000 0x4001_2FFF APBO Software watchdog timer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_O0OFFF Multi-Function Timer unit O
0x4002_1000 0x4002_1FFF Multi-Function Timer unit 1
0x4002_2000 0x4002_2FFF Multi-Function Timer unit 2
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_AFFF PPG
0x4002_5000 0x4002_5FFF APB1 | Base timer
0x4002_6000 0x4002_6FFF Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF A/D converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External interrupt controller
0x4003_1000 0x4003_1FFF Interrupt request batch-read function
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF D/A converter
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low voltage detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF APB2 | Multi-function serial interface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Watch counter
0x4003_B000 0x4003_BFFF RTC/port control
0x4003_C000 0x4003_COFF Low-speed CR prescaler
0x4003_C100 0x4003_C7FF Peripheral clock gating
0x4003_C800 0x4003_CFFF Reserved
0x4003 D000 0x4003_DFFF I2S prescaler
0x4003_EO000 0x4003_EFFF Reserved
0x4003_F000 0x4003 FFFF External memory interface

0x4004_0000 0x4004_FFFF USB ch 0
0x4005_0000 0x4005_FFFF USBch1l
0x4006_0000 0x4006_0FFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register
0x4006_2000 0x4006_BFFF Reserved
0x4006_C000 0x4006_CFFF 1°S
0x4006_D000 0x4006_DFFF AHB Reserved
0x4006_E000 0x4006_EFFF SD card I/F
0x4006_F000 0x4006_FFFF GPIO
0x4007_0000 0x4007_FFFF Reserved
0x4008_0000 0x4008 OFFF Programmable-CRC
0x4008_1000 Ox41FF_FFFF Reserved

Workflash I/F register

High-speed quad SPI control register

Document Number: 002-04988 Rev.*B
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List of VBAT Domain Pin Status

S6E2C3 Series

a Device | Run Deep Standb RFert(;Jrrnn VBAT | Feam
= Power- IlNIT)E Internal msolde or F‘{I’_:_rcn:er mede’ RTC mF())de or D)éep Deep RTC VBAT
a reggt*l Sntgltje Reset mggg Stop mng)(()jeeét%rte Standby Stop Standby Mode RTC
§ Function State State mode State Mode State Mode
%) Group State State
£
o
l& gl%vp?; Power Supply ;%Vp?; Power Supply Power Supply gggvpel; ;?gvpel; gggvpﬁ;
a Unstable Stable Stable Stable Stable Stable Stable Stable
>
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -
. Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain .
GPIO Setting . . . . . . . . Setting
selected | disabled previous | previous | previous | previous | previous | previous | previous | previous prohibition -
state State state state state state State State
Sub
crystal
S _oscﬂlat_or Maintain | Maintain
input pin/ |  Input Input Input Input Input Input Input Input Input . .
external | enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled Previous | previous
sub clock state state
input
selected
GPIO Setting Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Setting
selected | disabled | PFEViOUS | previous | previous | previous | previous | previous | previous | previous prohibition -
state state state state state state state state
sli)k()t?:rlgiL Setting Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain
input | disabled previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
selected state state state state state state state state state state
T Hi-z/ Main_tain Main_tain Main_tain Main_tain
Sub internal o o | previous | previous | previous | previous o o o
crystal input Maln_taln Maln_taln Maln_taln state/ state/ state/ state/ Maln_taln Maln_taln Maln_taln
oscillator |fixed at 07| Previous | previous | previous V\(hen V\(hen V\(hen V\{her_l previous | previous | previous
output pin| or input state state state |oscillation|oscillation|oscillation|oscillation| state state state
enable st'ops, st_ops, st_ops, st_ops,
Hi-Z*2 Hi-Z*2 Hi-Z*2 Hi-Z*2
Resource
selected Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
U Hi-Z previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
GPIO state state state state state state state state state state
selected

*1: When VBAT and VCC power on.

*2: When the SOSCNTL bit in the WTOSCCNT register is 0, the sub crystal oscillator output pin is maintained in the previous
state. When the SOSCNTL bit in the WTOSCCNT register is 1, oscillation is stopped at Stop mode and Deep Standby Stop

mode

Document Number: 002-04988 Rev.*B
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12.2 Recommended Operating Conditions

- Value ;
Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vce - 2777 5.5 \Y
3.6 .
3.0 (<Vce) L
Power supply voltage (for USB ch 0) USBVcc0 - \%
2.7 55 *2
: (£Vco)
3.6 .
3.0 (<Vce) 3
Power supply voltage (for USB ch 1) USBVccl - \%
55 .
2.7 (<Veo) 4
Power supply voltage (VBAT) Vear - 1.65 5.5 V
Analog power supply voltage AVcc - 2.7 5.5 \Y AVce = Ve
Analog reference voltage AVRH - i AVec v
g 9 AVRL - AVss AVss v
Operating Junction temperature T - -40 +125 °C
temperature | Ambient temperature Ta - -40 *5 °C

*1: When P81/UDPO and P80/UDMO pins are used as USB (UDPO, UDMO)
*2: When P81/UDPO and P80/UDMO pins are used as GPIO (P81, P80)
*3: When P83/UDP1 and P82/UDML1 pins are used as USB (UDP1, UDM1)
*4: When P83/UDP1 and P82/UDML pins are used as GPIO (P83, P82)

*5: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the junction
temperature (Ty).
The calculation formula of the ambient temperature (Ta) is:
Ta (Max) = Ty(Max) - Pd(Max) x 6a
Pd: Power dissipation (W)
01a: Package thermal resistance (°C/W)
Pd (Max) = Vcc % lcc (Max) + Z (lotxVoL) + Z ((Vce-Von) X (- low))

loL: L level output current
lon: H level output current
VoL: L level output voltage
Von: H level output voltage
*6: The minimum value of analog reference voltage depends on the value of compare clock cycle (tcck). See 12.5. 12-bit
A/D Converter for the details.
*7: For the voltage range between Vcc(min) and the low voltage detection reset (VDH), the MCU must be clocked from
either the High-speed CR or the low-speed CR.”

Document Number: 002-04988 Rev.*B Page 93 of 197
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S6E2C3 Series

Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

Value
Parameter | Symbol | Pin Name Conditions Frequency Typ* | Max*2 Unit Remarks
*3, *4
056 | 301 | mA | ' " oeec
*3, *4
lccH Stop mode - - 27.03 mA Ta = +85°C
*3’ *4
T 3992 | MA T - haosec
*3,*4
140 | 385 | mA | 7 oeec
Timer mode™ *3, *4
(main oscillation) 4 MHz ) 2187 | MA | 12 LgseC
*3, *4
- | 4076 MATT o 105
*3, *4
095 | 340 | mA | ' " eec
Timer mode *3 %4
(built-in 4 MHz - 27.42 mA TA’: +85°C
High-speed CR)
Power *3, *4
supply lect vee - 4081 I mA Lo L10seC
current
*3, *4
057 | 302 | mA | ' " osec
Timer mode™® *3, *4
(sub oscillation) 32 kHz ) 2704 1 mA | - igsec
*3, *4
T 3998 mA 1 10sec
*3, *4
0.58 3.03 mA Ta = +25°C
Timer mode *3 %4
(built-in 100 kHz - 2705 | mA | ' lgeec
Low-speed CR)
- 39.94 A 13,74
' MA 1 Ta=+105°C
*3, %4
0.57 | 302 | mA | £ oeec
RTC mode™® *3, *4
lccr (sub oscillation) 32 kHz ) 2704 1 mA | - igsec
*3, %4
T 3993 | MA T o105
*1: Vee = 3.3V
*2:Vee = 5.5V

*3: When all ports are fixed

*4: When LVD is off

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)

Document Number: 002-04988 Rev.*B
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Veec = AVcee = 2.7V t0 5.5V, Vss = AVss = 0V, Ta = -40°C to +105°C)

Pin . Value )
Parameter Symbol Name Conditions v v Unit Remarks
in ax
Vcc24.5V 4 48 MHz When crystal oscillator is
Vcc <45V 4 20 connected
Input frequency fch Veoza 5V 2 23
ce=2. MHz | When using external clock
Vcc <45V 4 20
X0, Vcc 245V 20.83 250 .
Input clock cycle teyin X1 Vec <45V 50 250 ns When using external clock
CcC .
Input clock pulse width - Fl;v\\/l\l'-l‘_//i(c::(t: 45 55 % | When using external clock
Input clock rise time and tcr, .
fall time tor - - 5 ns When using external clock
fcc - - - 200 MHz | Base clock (HCLK/FCLK)
Internal operating clock " fero - - - 100 MHz | APBObus clock "2
frequency fepa - - - 200 | MHz | APB1bus clock 2
fepe - - - 100 MHz | APB2bus clock 2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Internal operating clock 1 teyepo - - 10 - ns APBObus clock *2
cycle time P - - 5 - ns | APBlbus clock 2
tcvep2 - - 10 - ns APB2bus clock *2

*1: For more information about each internal operating clock, see "CHAPTER 2-1: Clock" in FM4 Family Peripheral
Manual Main Part (002-04856).

*2: For more about each APB bus to which each peripheral is connected, see 8. Block Diagram in this data sheet.

tcyin
08 x Ve - XXOS x Vo 7 _____ 0.8 x Vco
X0 / N 0.2 xVce S GO EEEE 0.2 x Veo
X PwnH b PwL
tcr tcr
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12.4.8 Power-On Reset Timing

S6E2C3 Series

(Vss = 0V)
Pin . Value )
Parameter Symbol N Conditions - Unit | Remarks
ame Min Typ Max
Power supply shut down time torr - 1 - - ms |*1
Power ramp rate dv/dt | VCC Vce: 0.2V to 2.70V 0.6 - 1000 | mV/us |*2
Time until releasing Power-on reset terT - 0.33 - 0.60 ms

*1: Vce must be held below 0.2V for a minimum period of torr. Improper initialization may occur if this condition is not met.
*2: This dV/dt characteristic is applied at the power-on of cold start (torr>1ms).

Note:

If torr cannot be satisfied designs must assert external reset(INITX) at power-up and at any brownout event per 12. 4. 7.

Vee

Internal RST
CPU Operation

2.7V

4

dV/dt |

1
1
|
|
|
)
—4--
1
|
|
|
1
1

0.2v
1
! terT
RST Active release
start

Glossary

O Vow: detection voltage of Low Voltage detection reset. See “12.8. Low-Voltage Detection Characteristics”.

12.4.9 GPIO Output Characteristics

(MVcc = 2.7V to 5.5V, Vss = 0V)

i " Value )
Parameter Symbol Pin Conditions Unit Remarks
Name Min Typ
Vec24.5V - 50 MHz
Output frequency trcveLe Pxx*
Vec <45V - 32 MHz
*. GPIO is a target.
Pxx
1< »|
treycLe

12.4.10 External Bus Timing

External Bus Clock Output Characteristics
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Multiplexed Bus Access Asynchronous SRAM Mode
(Vcc = 2.7V to 5.5V, Vss = QV)

Parameter Symbol Pin Name Conditions . value Unit | Remarks
Min Max
Multiplexed
address delay time taLe-cHmADY MALE, i 0 10 ns
i MADI[24: 0
mg‘g’rﬁ’fd address tCHMADH [24:0] - MCLKxn+0 | MCLKxn+10 | ns
Note:
—  When the external load capacitance CL=30 pF (m=0to 15, n =1 to 16)
tevole
MCLK T o
MCSX[7: 0] —T\ Vo Vo
MALE
MAD [24: 0] X Address X X Address X X
MOEX \ __/
MDQM [3: 0] I/ |/
MWEX \ /o
Address RD } Address WD —
MADATA[31: 0] N | . | / Niamm |q | |
tALE - cHmADY talE - chmapy  tohmabh
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12.4.12 CSIO (SPI) Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vcc24.5V .
Parameter Symbol Conditions - - Unit
Name Min Max Min Max
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - Atcyep - ns
. SCKX, +
SCK|—SOT delay time tsLow SOTx Internal shift -30 +30 -20 20 ns
SIN—SCK1 SCKXx, clock
setup time bvsHi SINX operation S0 i 30 | ns
SCK1—SIN hold time toix | o 0 : 0 - | ns
Serial clock L pulse width tsLsH SCKx 2tcvep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKX tevep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tslove | ey : 50 : 30 | ns
setup time IVSHE SINX ‘
) SCKx operation
SCK1t—SIN hold time tsHIxe SINx, 20 - 20 - ns
SCK fall time tF SCKx - 5 - 5 ns
SCK rise time tR SCKXx - 5 - 5 ns

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

— tevcep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 8. 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 CL = 30 pF.
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St —\ _ % A teso L
W
or o R e

D Y

MS bit=0
SCS z_
intpu x_ 4 tcspe
tcsse tesHe
SCK
input
toee
<>

o O
S

MS bit =1

(T
Y
i
LAY

soT
(SPI=1)
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When Using High-Speed Synchronous Serial Chip Select (SCINV =0, CSLVL =0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vcc <45V Vcc24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK| setup time tessi ) (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift N N N N
SCK1—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
: operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesol +5tcvep +5tcvep +5tcvep +5tcvep ns
SCS1—SCK| setup time tcsse 3tevep+15 - 3tcyept+15 - ns
SCKt—SCS| hold time tcsHe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tevep+15 - 3tcvep+15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—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:
— tevcep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-

function serial is connected, see 8. Block Diagram in this data sheet.
—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (002-04856).

—  When the external load capacitance C. = 30 pF.
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Slave Mode Timing
(Vcc = 2.7V to 5.5V, Vss = QV)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Input frequency fscve 12SCK - - 12.288 MHz
t 45 55 %
Input clock pulse width S 12SCK - >
tsuw 45 55 %
12SWS—I12SCK ¢ I12SCK, i 8 i ns
Setup time SF I2SWS
12SWS—12SCK ¢ [2SCK, i 0 i ns
Hold time HH 12SWS
12SCK T —12SDO
Delay tiTme*l tooo - 0 32 ns
I2SCK T —12SDO t 12SCK, 125DO ] 0 ” i
Delay time*? DFBL
12SDI—12SCK | oo 8 ns
Setup time ) )
12SDI—12SCK | . 125CK, 125Dl ] 0 ] .
Hold time Ho!
Input signal rise time tri I2SCK, - - 5 ns
Input signal fall ime tr 12SWS, 12SDiI - - 5 ns

*1: Except for the first bit of transmission frame
*2: When FSPH bit = 1

Notes:

—  When the external load capacitance CL= 20 pF

- When I12SWS =48 kHz, I2MCLK = 256 xI2SWS
Frame synchronization signal (I2SWS) is settable to 48 kHz, 32 kHz, 16 kHz. See Chapter7-2: I°S (Inter-IC Sound bus)
Interface in FM4 Family Peripheral Manual Communication Macro Part (002-04862) for the details.
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12.4.20 High-Speed Quad SPI Timing
(Mcc = 2.7V to 3.6V, Vss = 0V)

. . Value .
Parameter Symbol | Pin Name Conditions i . Unit | Remarks
Min Max
CL= 15 pF, ] .
, Ve = 3.0 to 3.6V 66 MHz | "1
Serial clock frequency tscyem Q_SCK_0
CL=30pF - 50 MHz | *2
Enabled CS—
CLK Starting Time tostsko2 1.5Xtscyem-5 - ns
(mode0/mode?2)
Enabled CS—
CLK Starting Time tostskiz | Q_SCK_0, tscyem- 5 - ns
(model/mode3) Q_Cso0_o0, _
CLK Last— Q_Csio, CL=30pF
Disabled CS Time tosksLo2 Q Cs2.0 tscvem - ns
(mode0/mode2)
CLK Last—
Disabled CS Time tosksL13 1.5 X tscvem - ns
(model/mode3)
, chC L 3o maey 0 5 ns
SIO Data output time tospar | Q_SCK_O, ' :
Q_100_0, CL=30pF 0 5
Q_I01_0, - T
102_0 - ns
SIO Set Q_102_0, =
up tosseT Q1030 CL =30 pF 10 - 2
SIO Hold tsbHOLD CL =30 pF 0.5 X tscvem - ns

*1: When RTM =1 and mode =0, 1, 3
*2: When RTM =1 and mode =2 or RTM =0 and mode =0, 1, 2, 3

Notes:
—  See Chapter8-3: High-Speed Quad SPI controller in FM4 Family Peripheral Manual Communication Macro Part (002-

04862) for the detail of RTM mode.

—  When using High-Speed Quad SPI, please set PDSR register to set the pin drive capability for Vcc = 3V. See Chapterl2:
I/O Port in FM4 Family Peripheral Manual Main Part (002-04856) for the details.
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*3: The output drive capability of the driver is below 0.3 V at low state (VoL) (to 3.6 V and 1.5 kQ load), and 2.8 V or

above (to the VSS and 1.5 kQ load) at high state (Von).

*4: The cross voltage of the external differential output signal (D +/D -) of USB I/O buffer is within 1.3 V to 2.0 V.

D+ v
Max 2.0V -~ A Vcrs specified range

Min13v /7> N

D- 4

*5: They indicate rise time (Trise) and fall 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.

Trall

Rise time Falling time

Full-speed Buffer

! '+ Rs=270

| g ) C.=50pF
3-State Enable — 4 /;

TXD+ — —AN
| ( y o C.=50pF
| | Rs=270

D — —\NA
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Low-Speed Load (Upstream Port Load) - Reference 1

Low—speed Buffer
"""""""""" Re=270
TxD+ * J_
Rpd CL=50pF to 150pF
5 = 4
: Rs=270
TXD- . .
i ( ) Rpd § C=50pF to 150pF
3-State Enable —— Vv ﬁl—7
___________________ Rpd=15k0
Low-Speed Load (Downstream Port Load) - Reference 2
Low—speed Buffer
T Rs=270Q
XD+ — L AN, 1 VTERM
: 9 : C.=
; /]/; 200pF to 600pF Rpu
: . Rs=27Q
no- W1
Ci= Rpu=1.5kQ

3-State Enable %J

L 200pF 10 600pF VTERM=36V

Low-Speed Load (Compliance Load)

Low-speed Buffer

Tttt Rs=270
TxD+ /\/\/\/ J_
i J /; CL=200pF to 450pF
§ Rs=270Q
TXD- A 1
>—<P CL=200pF to 450pF
3-State Enable ;
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Package Type

Package Code

PFBGA 192 LBE 192
Dt
._. {01l
Sl
AJozo]c v +ddoooofoocoooo
2X B[ O0O00000O0O0O0O0000
2 0000000000000 0
1] 0000000000000 &
'-E v 00000000000000 l—@
FOOO0O00000000000
1 | ﬁ—@OOOOOQlQOOOOOG——_ ED
71 0000000000000 0 1
6] OO0O00Q0000000000
51 0000000000000 0
+] O0O000000O0O00000
3] 0000000000000 0
2] 0000000000000
A 1 +%OOOO(FOOOOOO#
PIN AL INDEX MARK ﬁ —’T L—@
CORNER E A INDEX
o “K" b[$[Boos@[cTAls]
2X
TOP VIEW BOTTOM VIEW
DETAIL
1 Ar\
r* L
1__;\4_\4_\4 |OAS) I k# ( |>
.'_L) OCO0U000 U’LQU:)/U
[&x]o.10
SIDE VIEW
DETAILA ——
DIMENSIONS NOTES
SYMBOL
MIN. | Nom. | max | 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
A — | — | 145 THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
025 | 035 | 045 | 3.BALLPOSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
12,00 BSC 4."e" REPRESENTS THE SOLDER BALL GRID PITCH.
5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
12.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
10.40BsC SIZE MD X ME.
E1 10.40 BSC /B\DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.
MD 14 /\"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
ME 14 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,
n 192 "SD" OR "SE" =0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
Ob 0.35 | 0.45 | 0.55 "SD" = eD/2 AND "SE" = eE/2.
eD 0.80BSC /B\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
080 B5C METALLIZED MARK INDENTATION OR OTHER MEANS.
c : 9. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
0.40BSC

002-13493 **

PACKAGE OUTLINE, 192 BALL FBGA
12.00X12.00X1.45 MM LBE192 REV**
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