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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"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
100

544KB (544K x 8)

FLASH

64K x 8

2.7V ~ 5.5V

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

-40°C ~ 125°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)
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O Various error detect functions available (parity errors,
framing errors, and overrun errors)

ECSIO
O Full-duplex double buffer
O Built-in dedicated baud rate generator
O Overrun error detect function available
O Serial chip select function (ch.6 and ch.7 only)
O Supports high-speed SPI (ch.4 and ch.6 only)
O Data length 5 to 16-bit

HLIN
O LIN protocol Rev.2.1 supported
O Full-duplex double buffer
O Master/Slave mode supported
O LIN break field generation (can change to 13 to 16-bit
length)
O LIN break delimiter generation (can change to 1 to 4-bit
length)
O Various error detect functions available (parity errors,
framing errors, and overrun errors)
e
O Standard mode (Max 100 kbps) / High-speed mode (Max
400 kbps) supported

O Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A
and ch.7=ch.B) supported

DMA Controller (8 channels)
DMA Controller has an independent bus for CPU, so CPU and
DMA Controller can process simultaneously.

M8 independently configured and operated channels

HTransfer can be started by software or request from the
built-in peripherals

B Transfer address area: 32-bit (4 Gbytes)

B Transfer mode: Block transfer/Burst transfer/Demand
transfer

B Transfer data type: bytes/half-word/word
M Transfer block count: 1 to 16
B Number of transfers: 1 to 65536

DSTC (Descriptor System data Transfer Controller)

(256 channels)

The DSTC can transfer data at high-speed without going via
the CPU. The DSTC adopts the Descriptor system and,
following the specified contents of the Descriptor which has
already been constructed on the memory, can access directly
the memory /peripheral device and performs the data transfer
operation.

It supports the software activation, the hardware activation and
the chain activation functions.

A/D Converter (Max 24 channels)
[12-bit A/D Converter]

M Successive Approximation type

W Built-in 3 units

EConversion time: 0.5 ys @ 5V
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B Priority conversion available (priority at 2 levels)

H Scanning conversion mode

B Built-in FIFO for conversion data storage (for SCAN
conversion: 16 steps, for Priority conversion: 4 steps)

DA Converter (Max 2 channels)

HR-2R type

W 12-bit resolution

Base Timer (Max 8 channels)

Operation mode is selectable from the followings for each
channel.

W 16-bit PWM timer

W 16-bit PPG timer

W 16-/32-bit reload timer
W 16-/32-bit PWC timer

B Event counter mode ( external clock mode )

General Purpose I/0O Port

This series can use its pins as general purpose /O ports when
they are not used for external bus or peripherals. Moreover, the
port relocate function is built in. It can set which 1/O port the
peripheral function can be allocated.

H Capable of pull-up control per pin
B Capable of reading pin level directly
M Built-in the port relocate function

B Up to 100 high-speed general-purpose 1/O ports @ 120 pin
Package

BMSome pinis 5V tolerant 1/0.
See 4. Pin Description and 5. I/O Circuit Type for the
corresponding pins.

Multi-function Timer (Max 3 units)
The Multi-function timer is composed of the following blocks.

Minimum resolution: 6.25 ns

W 16-bit free-run timer x 3ch./unit

M Input capture x 4ch./unit

B Output compare x 6¢h./unit

B A/D activation compare x 6ch./unit
W \Waveform generator x 3ch./unit

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

The following function can be used to achieve the motor
control.

EPWM signal output function
B DC chopper waveform output function
M Dead time function
M Input capture function
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3. Pin Assignment
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vee
PS0/CTS4_0/RTO10_0/AINO_2/INT00_O/MADATAQ0_O
P5LRTS4_O/RTOL1_O/BINO_2/INTOL_O/MADATAOL_0
P52/SCK4_0/RTO12_0/ZINO_2/MADATA02_0
P53/SOT4_0/RTO13_O/TIOAL_2/MADATAO3 0
P54/SIN4_O/RTO14_O/TIOB1_2/INT02_0/MADATAO4_0
PS5/ADTG_1/SIN6_O/RTO15_0/INTO7_2/MADATAQ5_0
P56/SOT6_0/DTTILX_O/INT08_2/MADATA06_0
P30/RTS4_2/RTO25_L/TIOBO_L/INT15_2WKUPL/MADATAO7_0
P3V/SIN3_1/DTTI2X_1/TIOB1_1/INT09_2/MADATA08_0
P32/SOT3_L/TIOB2_1/INT10_1/MADATA09_0
P33/ADTG_6/SCK3_LITIOB3_L/INT04_0/MADATAL0_0
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2
P3A/RTO00_O/TIOAQ_1/AINO_O

P3B/RTOOL_O/TIOAL_1/BINO_O

P3C/RTO02_0/TIOA2_1/ZINO_0
P3D/RTO03_0/TIOA3_1/MAD00_0
P3E/RTO04_0/TIOA4_1/MADOL_0
P3F/RTO05_O/TIOAS_1/MADO2_0

vss

©|m|\‘|m|m|b|w|m|H|

elelele|e
Rl|o|N|R |

15

ple|e
®|N|o

=
©

VSS

P81/IC20_0/AIN2_1

P80/IC21_0/BIN2_1

vcC

P61/SOT5_0/TIOB2_2/ZIN2_1/RTCCO_0/SUBOUT_0

P60/SCK5_0/FRCK2_0/TIOA2_2/NMIX/WKUPO/MRDY_0

P62/ADTG_3/SIN5_0/TX0_2/IC22_0/INT04_1/MOEX_0

P63/RX0_2/IC23_0/INTO3_O/MWEX_0/CROUT_1

(TOP VIEW)

POOTRSTXIMCSX7_0
PO2/TDIMCSX6_0
PO3/TMS/SWDIO

POL/TCK/SWCLK
P04/TDO/SWO

PO9/AN19/SOT1_0/IC23_1/TIOA3_2/MCSX5_0

POB/SIN6_1/IC10_0/TIOB6_1/INTO0_1/MCSX0_0

POA/SIN1_0/FRCK1_0/INT12_2/MCSX1_0

POC/SOT6_1/IC11_O/TIOA6_1/MALE_O

QM

POD/SCK6_1/IC12_0/TIOA5_2/MD!

) 0_0

POE/SCS6_1/IC13_0/TIOB5_2/MD:!

_2/MDQM1_0

vCcC

80

79
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74

73
72
70
69
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66

65

64

63

62

61

LQFP - 80
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37
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39

]

P44/DAO/RTO14_1/TIOA4_0O

P45/DA1/RTO15_1/TIOBO_0

INITX
P46/X0A

P47IX1A

P48/VREGCTL

P49/VWAKEUP

VBAT

Cc

VSs

vece
PAC/SCK7_1/TIOB2_0/AIN1_2/MAD04_0

P4B/SCS7_1/TIOB1_0/MADO03_0

P4D/SOT7_1/TIOB3_0/BIN1_2/INT13_2/MADO5_0

PEO/MD1

P4E/SIN7_1/FRCK1_1/TIOB4_0/ZIN1_2/INT11_1/WKUP2/MADO06_0

MDO
PE2/X0
PE3/X1

VSs

vss
P21/AN17/SINO_O/RTO24_0/INT06_1
P22/AN16/SOTO_O/RTO23 0/TIOB7_1/CROUT_0
P23/AN15/SCKO_O/RTO00_L/TIOA7_1
P1B/AN11/SCK4_1/IC02_1/MAD18_0
P1A/AN10/SOT4_1/IC01_1/MAD17_0
P19/ANO9/SINA_1/IC00_1/INTO5_1/MAD16_0
P18/ANO8/SCK2_2/DTTI2X_0/MAD15_0

AVRH

AVRL

AVSS

AvcC
P17/ANO7/SOT2_2/RTO20_0/AIN2_2/WKUP3/MAD14_0
P16/ANO6/SIN2_2/RTO21_0/BIN2_2/INT14_1/MAD13_0
P15/ANOS/SCKO_1/RTO22_0/ZIN2_2IMAD12_0
P14/ANO4/SOT0_1/IC03_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P12/AN02/SCK1_1/IC01_2/MAD09_O/RTCCO_1/SUBOUT_1
P1I/ANOL/SOT1_1/TX1_2/IC00_2/MADO8_0
P10/ANOO/SIN1_1/RX1_2/FRCKO_2/INT02_1/MADO7_0

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.

Document Number: 001-98941 Rev.*B
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Pin No
Pin Function | Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
AIN1_0O 10 - - F5
AIN1_1 |QPRC ch.1 AIN input pin 89 74 - B11
drat AIN1_2 48 43 33 J7
Quadrature ™ giNT o 1 - - F6
Revolution BIN1_1 |QPRC ch.1 BIN input pin 88 73 - Ci11
Counter 1 BIN1_2 49 44 34 J8
ZIN1_0 12 - - G5
ZIN1_1 |QPRC ch.1 ZIN input pin 87 72 - C10
ZIN1 2 50 45 35 K8
AIN2_0 33 28 - J3
AIN2_1 |QPRC ch.2 AIN input pin 119 99 79 A2
AIN2_2 69 59 48 F9
QuadratU;e BIN2_0 34 29 - J5
Position . .
Revolution BIN2_1 |QPRC ch.2 BIN input pin 118 98 78 A3
Counter 2 B|N2_2 68 58 47 F10
ZIN2_0 35 30 - H5
ZIN2_1 |QPRC ch.2 ZIN input pin 115 95 75 B3
ZIN2_2 67 57 46 G8
RTCCO_O . . 115 95 75 B3
RTCCO 1 f:)l.scieconds pulse output pin of Real-time 64 54 13 H9
Real-time RTCCO 2 23 18 13 H1
clock SUBOUT_0 115 95 75 B3
SUBOUT _1 |Sub clock output pin 64 54 43 H9
SUBOUT_2 23 18 13 H1
WKUPO geep standby mode return signal input pin 116 9% 76 B2
Low-Power WKUP1 1Deep standby mode return signal input pin 14 9 9 E1
Consumption Deep standby mode return signal input pin
Mode wkup2 [P y ghatinputpin | 54 45 35 K8
WKUP3 Sl?eep standby mode return signal input pin 69 59 48 F9
DAC DAO D/A converter ch.0 analog output pin 36 31 21 K3
DAl D/A converter ch.1 analog output pin 37 32 22 J4
VREGCTL [On-board regulator control pin 41 36 26 K5
VBAT VWAKEUP T_he retu_rn signal input pin from a 42 37 27 K6
hibernation state
TX0_0 51 - - H6
TX0_1 CAN interface ch.0 TX output pin 18 13 - F1
TX0_2 114 94 74 C3
CANO RX0_0 52 - - H7
RX0_ 1 CAN interface ch.0 RX input pin 19 14 - Gl
RX0 2 113 93 73 B4
TX1 0 84 - - C9
X1 1 CAN interface ch.1 TX output pin 12 - - G5
TX1 2 63 53 42 H10
CANL RX1_0 85 - - B10
RX1 1 CAN interface ch.1 RX input pin 11 - - F6
RX1 2 62 52 41 J10

Document Number: 001-98941 Rev.*B
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6. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to
minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

6.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
certain established limits, called absolute maximum ratings. Do not exceed these ratings.

Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical
characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. 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 sales representative beforehand.

Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output
functions.

(1) Preventing Over-Voltage and Over-Current Conditions

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at
the design stage.

(2) Protection of Output Pins

Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows.
Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be
connected through an appropriate resistance to a power supply pin or ground pin.

Code: DS00-00004-3E
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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 X0. 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 XOA/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

_DC XO(XOA)
Set as External clock

input
@ Can be used as —— X1(PES3), X1A (P47)

general-purpose
I/O ports. =

e

Handling when Using Multi-function Serial Pin as I°C Pin

Ifitis usin%the multi-function serial pin as 1’c pins, P-ch transistor of digital output is always disabled.

However, I°C pins need to keep the electrical characteristic like other pins and not to connect to the external I°C bus system with
power OFF.

C Pin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the GND
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.

However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation (F
characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to use
by evaluating the temperature characteristics of a capacitor.

A smoothing capacitor of about 4.7 yF would be recommended for this series.

Device ]—

VSS

GND

Mode Pins (MDO)

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays
low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is
because of preventing the device erroneously switching to test mode due to noise.

Document Number: 001-98941 Rev.*B Page 55 of 160



CYPRESS S6E2H4 Series

PERFORM

Notes on Power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter and D/A converter, connect AYCC = VCC and AVSS = VSS.

Turning on: VBAT — VCC
VCC — AVCC — AVRH
Turning off: VCC — VBAT

AVRH — AVCC — VCC

Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to 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 Features among the Products with Different Memory Sizes and between Flash Products and

MASK Products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and oscillation characteristics among
the products with different memory sizes and between Flash products and MASK products are different because chip layout and
memory structures are different.

If you are switching to use 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.

Adjoining Wiring on Circuit Board

If wiring of the crystal oscillation circuit X1A adjoins and also runs in parallel with the wiring of P48/VREGCTL, there is a possibility
that the oscillation erroneously counts because X1A has noise with the change of P48/VREGCTL. Keep as much distance as
possible between both wirings and insert the ground pattern between them in order to avoid this possibility.

Device
P46/ P47/ P48/ P49/
XO0A X1A VREGCTL VWAKEUP

I 1

Not allowed to run
both wirings in parallel

Ground

Insert the ground pattern

Handling when Using Debug Pins
When debug pins(TDO/TMS/TDI/TCK/TRSTX or SWO/SWDIO/SWCLK) are set to GPIO or other peripheral functions, only set
them as output, do not set them as input.
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8. Block Diagram

S6E2H4 Series

TXO0,
RX0

TX1,

RX1

POx,
P1x,

PEX

AN
> MADx

AN
> MADATAX

) MCSXx,MDQMx,
MOEX,MWEX,
MALE MRDY,
MNALE,MNCLE,
MNWEX,MNREX,
MCLKOUT MSDWEX,
MSDCLK,MSDCKE,
MRASX,MCASX

WKUPx

VWAKEUP

> VREGCTL
 RTCCO,

4 suBOUT

INTX

NMIX

MDO,

MD1
SCKx

SINX

> SOTx

CTs4

> RTS4

> DAx

S6E2H44E/F/G, S6E2H46E/F/G
TRSTX,TCK, ( )
TDI,TMS SWJ-DP ETM* SRAMO
TDO € Y 16/32 Kbytes
TRACEDX, 4 TPIU* ROM
TRACECLK € Table SRAML
Cortex-M4 Core | Y 8/16 Kbytes
@160 MHz(Max)
D R SRAM2
e 7] 8/16 Kbytes
r MainFlash I/F
. = Trace Buffer MainFlash
Dual-Timer 2 (16 Kbytes) | 1€ > 512 Kbytes/
™ =1 security 256 Kbytes
Watchdog Timer SR x
(Software) g = g
o 8 = WorkFlash 7F e WorkFlash
Clock Reset 23 % (_)E‘ 32 Kbytes
Generator L2 —| <
INITX > —| [l =
o [
o
g 3
é
=
csv DMAC
— 8ch.
CLK
DSTC
. J CAN
- Source Clock TI(—
i 9 CAN
X0 — Main PLL CR | =
x1 Osc 100 kHz o
CrR || I
4 MHz 3
X0A =4 | I GPIO
X1A € <
I PIN-Function-Ctrl
CROUT €
- __ —_— — — \
2
AVCC, — — — — Vv External Bus IIF €
AVSS, =— _ﬂ 12-bit A/D Converter >
AVRH Unit 0 |
ANXxX =1 B
R Unit 1 |(—)I CAN Prescaler
X —f—> "
l Unit 2 J
- — — — Power-On
TIOAX € > Base Timer Reset
16-bit 16¢ch./ e—)
R . LVD Ctrl LVD
TIOBx > 32-bit 8ch.
IRQ-Monitor Regulator
AINX > ~ <
BINX K QPRC e— I z CRC Accelerator
)
7 3ch. = s
ZINX > = =t
9 ) Watch Counter
] 3
TTTTTeTmesmsssssessesssscesessessesoene 3 g
A/D Activation Compare ~ a
6ch. 2 o - -
E < Peripheral Clock Gating
" . .- Low-speed CR Prescaler
1COx 16-bit Input Capture " Q
s 1| 2| === =
Ach. b} E £ ""TVBAT Domain ¥
; : @ \ [ Real-Time Clock | |
FRCKO 16-bit Free-run Timer 3 o @ € |
3ch. % < ! Port Ctrl ]
16-bit Output Compare o ) M~ — e — -
6ch. z z External Interrupt |,
DTTIOX Controller )]
Waveform Generator 16pin + NMI N
RTOOX € 3ch.
MODE-Ctrl &
&
<
Multi-function Serial IIF €
| \— .
. . ) HW flow control(ch.4)  |&
Multi-function Timer x 3 N
12-bit D/A Converter
2units

*: For the S6E2H44E0A and S6E2H46E0A, ETM is not available.
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Current Explanation Diagram

VeeXlee + Z(louxVoL) + Z((Vec-Vor) % (—lon))

|cc = |cc(|NT)+Z|cc(|O)

Pd

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Vee
lcc J/éA ;

| 1
| 1
| 1
1 1
1 I
1 1
| 1
| 1
~ 1 &) !
O I = 1
= I mq I
1 1
3 _ = _
W ! !
| 1
| 1
—_ 1 [
2 ! 1
< ! '
= | 1

L > i T L 4
SN > _ _
— e 1 1
= [ | |
2 | 1
= | - !
Q 1 S 1

]

= “ k) < “
1 L R 1
| 1
| 1
| 1
| 1
| 1
o i !
= ! !
O e e e e e e e e e e 1}

777
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Table 12-6 Typical and Maximum Current Consumption in Sleep Operation(PLL), when PCLKO = PCLK1 = PCLK2 = HCLK

Pin . s Value )
Parameter | Symbol Name Conditions Frequency* Typ*l Max*2 Unit Remarks
72 MHz 23 43
60 MHz 19 39
48 MHz 16 36 .
*
32

36 MHz 12 mA  |When all peripheral
24 MHz 8.5 29 clocks are ON
12 MHz 51 25

Power Sleep 8 MHz 3.9 24

supply Iccs VCC | operation *6 4 MHz 2.7 23

current (PLL) 72 MHz 8.8 29
60 MHz 7.6 28
48 MHz 6.3 27 )
36 MHz 5.1 25 3 _
24 MHz 39 24 mA  |When all peripheral
12 MHz 2'7 >3 clocks are OFF
8 MHz 2.3 23
4 MHz 1.9 22

*1: Ta=+25°C, Vcc=3.3 V

*2: T;=+125°C, Vcc=5.5 V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2

*5: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK

*6: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Separate Bus Access Synchronous SRAM Mode
(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter Symbol Pin Name Conditions Min Value Max Unit
; MCLK, Vec245V 9
Address delay time tav MAD[24:0] Voo <45V 1 12 ns
tes, Vec 245V 1 9 ns
MCSX delay time MCLK, Vec <48V 12
o MCSX[7:0] Vec245V 1 9 ns
Vee <45V 12
L Vec245V 1 9 ns
MOEX delay time MCLK, Vec <45V 12
e MOEX Vec245V 1 9 ns
Vee <45V 12
Data set up fos MCLK, Vec24.5V 19 i ns
—MCLK? time MADATA[15:0] Vec <45V 37
MCLK1— . ton MCLK, Vec245V 0 ) ns
Data hold time MADATA[15:0] Vec <45V
L Vec 245V 1 9 ns
; MCLK, Vee <45V 12
MWEX delay time - MWEX Ve 45V . 9 -
Vee <45V 12
— Vec 245V 1 9 ns
MDQMI[1:0] MCLK, Vec <45V 12
delay time MDQM[1:0] Vec 245V 9
foqun Vec <45V ! 12 ns
MCLK*— MCLK Vec24.5V MCLK+18
Dacl;ta oTutput time tops MADACTA[is:O] Vec <45V MCLK+1 MCLK+24 ns
MCLK?— oo MCLK, Vec24.5V 1 18 ns
Data hold time MADATA[15:0] Vec <45V 24

Note:

—  When the external load capacitance C. = 30 pF
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NAND Flash Mode

S6E2H4 Series

(Vcc =2.7V to 5.5V, Vss = OV)

. . Value .
Parameter Symbol Pin Name Conditions Min Max Unit

MNREX Vec 245V
Min pulse width INREW MNREX Vee <45V MCLK>xn-3 i ns
Data set up ¢ MNREX, Vec24.5V 20 - ns
—MNREX? time DS —NRE MADATA[15:0] Vec <45V 38 -
MNREX1— ; MNREX, Vec24.5V 0 ] ns
Data hold time DH —NRE MADATA[15:0] Vec <45V
MNALE}— . MNALE, Vec24.5V MCLKxm-9 MCLKxm+9
MNWEX delay time ALEH - NWEL MNWEX Vec<4.5V | MCLKxm-12 | MCLKxm+12 | "
MNALE | — ¢ MNALE, Vec 245V MCLKxm-9 MCLKxm+9 ns
MNWEX delay time ALEL - NWEL MNWEX Vec <45V MCLKxm-12 | MCLKxm+12
MNCLEt— ¢ MNCLE, Vec 245V MCLKxm-9 MCLKxm+9
MNWEX delay time CLEH - NWEL MNWEX Vec <45V MCLKxm-12 | MCLKxm+12 ns
MNWEX1— A MNCLE, Vec 245V 0 MCLKxm+9 ns
MNCLE delay time NWEH - CLEL MNWEX Vec <45V MCLKxm+12
MNWEX Vec24.5V
Min pulse width twew MNWEX Vee <45V MCLK>xn-3 i ns
MNWEX|— . MNWEX, Vec 245V -9 +9
Data output time NWEL -Dv MADATA[15:0] Ve < 4.5V -12 +12 ns
MNWEX1— ‘ MNWEX, Vec24.5V 0 MCLKxm+9 ns
Data hold time NWEH - DX MADATA[15:0] Vee < 4.5V MCLKxm+12

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

NAND Flash Read

MCLK

MNREX

MADATA[15:0]

tC'YCLE

Y.

Vou 5

trrew

, tos nre E tD"f“RE

: .

. : " Vi
Read : > Vi
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Synchronous Serial (SPI =0, SCINV = 1)
(Vcc =2.7Vto 5.5V, Vss = OV)

Pin . Vec <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
SCK1—SOT delay time torow | SCKX -30 +30 220 +20 | ns
SOTx .
SINSSCK| SCK Internal shift
- X, | clock operation } N
setup time tvs SINx P 50 30 ns
SCK|—SIN hold time st SSC”\KD’:' 0 - 0 - ns
Serial clock L pulse width tsLsH SCKXx 2tCycp - 10 - 2tcycp - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - teyep + 10 - ns
. CK

SCK1—SOT delay time tsHove SSOT):(, - 50 - 30 ns
SIN—>SCK| SCKx, | External shift
setup time tvsie SINx | clock operation 10 i 10 i ns
SCK|—SIN hold time tsuxe Sscfﬁ)’(" 20 - 20 - ns
SCK falling time te SCKXx - 5 - 5 ns
SCK rising time R SCKXx - 5 - 5 ns

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

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this 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, = 30 pF.
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=0)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vee <45V Vcc24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1tsetup time tessi ) (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK|—SCS| hold time tesHi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
: operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesol +5teyee +5tevep +5tevep +5teyer ns
SCS1—SCK1setup time tcsse 3tcycp+30 - 3tcyep+30 - ns
SCK\L—>SCSL hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcyep+30 - ns
: operation
SCS1—SOT delay time tose - 40 - 40 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:
—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vee <45V Vec24.5V .
Parameter Symbol | Conditions Unit
Min Max Min Max
SCS|—SCK1setup time tess . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK|—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 tcsoi +5teyep +5toyep +5toyep +5toyer ns
SCS|—SCK1setup time tcsse 3tcycpt+15 - 3tcyeptl5 - ns
SCK\L—>SCST hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt+15 - 3tcyeptl5 - ns
: operation
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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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SCS output \

(T
i

i
Y

(SPI=1)

- tcspi \
fcssi tcshi
SCK output M%
SOT
(SPI=0)
SOT
(SPI=1) \ X X % x /
SCS input [
x_ % -z tcspe
fcsse tcsHe
SCK input %
toee
<
SOT
e RS [
tose
SOT i

S/
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12.4.14 1°C Timing

Standard-mode, Fast-mode
(Vecc =2.7V 10 5.5V, Vss = 0V)

. Standard-mode Fast-mode .
Parameter Symbol Conditions Min Max Min Max Unit Remarks
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) Start condition
hold time tHDSTA 4.0 - 0.6 - us
SDA | —» SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHiGH 4.0 - 0.6 - us
(Repeated) Start condition
setup time tsusTa 4.7 - 0.6 - us
SCL1 —> SDA | C.=30 pF,l
Data hold ti R = (Vp/loL)*
SgtLal O_)dStIE)nAel 1 tHDDAT (Vpllow) 0 3.45* 0 0.9*° us
Data setup time
SDA | 1 — SCL 1 tsupar 250 - 100 - ns
STOP condition setup time
SCL 1 — SDA 1 tsusto 4.0 - 0.6 - us
Bus free time between
Stop condition and tsur 4.7 - 1.3 - us
Start condition
2 MHz < 4 4
toyep<40 MHz 2tcyep - 2tcyep - ns
40 MHz £ 4 4
toyep<60 MHzZ 4tcyep - Atcyep - ns
60 MHz = * ) " )
toyep<80 MHz 6tcycp*4 6tcvep ns
<
80 MHz = 8tevee™ - 8tovee™ - ns
. . tcyep<100 MHz
Noise filter tsp *5
100 MHz < 10teyert® ) 10teven® ) ns
teyep<120 MHz CYCP cYcP
120 MHz = <4 B ) B
tevep<140 MHz 12tcycp 12tcycp ns
140 MHz < W ) 4 )
toyep<160 MHz l4tcyep 14tcyep ns
160 MHz < W ) 4 )
tovep<180 MHz 16tcycp 16tcycp ns

1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. V, indicates
the power supply voltage of the pull-up resistance and lo. indicates Vo, guaranteed current.

2: The maximum typpar must not extend beyond the low period (t.ow) of the device’s SCL signal.

3: Fast-mode I°C bus device can be used on a Standard-mode I°C bus system as long as the device satisfies the
requirement of tsypar = 250 ns.

4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the 1’Cis connected, see
8.Block Diagram in this data sheet.
When using Standard-mode, the peripheral bus clock must be set more than 2 MHz.
When using Fast-mode, the peripheral bus clock must be set more than 8 MHz.

5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB
bus clock frequency.

Document Number: 001-98941 Rev.*B Page 138 of 160



‘l
W

YPRESS S6E2H4 Series

PERFORM

12.10.2 Recovery Cause: Reset
The time from reset release to the program operation start is shown.

Recovery Count Time
(Vcc =2.7Vto 5.5V, Vss = OV)

Value )
Parameter Symbol Unit Remarks
Typ Max*
Sleep mode 155 266 us
High-speed CR timer mode
Main timer mode 155 266 us
PLL timer mode
Low-speed CR timer mode 315 567 us
Sub timer mode trRenT 315 567 us
RTC mode
Stop mode 315 567 HS
Deep standby RTC mode with RAM us without RAM retention
retention
. 336 667
Deep standby stop mode with RAM us with RAM retention
retention

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

Example of Standby Recovery Operation (when in INITX Recovery)

| |
INITX
D)
- |
| | |
' > ! !
C i
Internal RST RST Active | Release
] |
| | |
| [P
I : trRoNT :
1 |
|
|
|
|
CPU
Operation Start
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13.0rdering Information

S6E2H4 Series

Part Number Package
S6E2H46G0A GV20000 Plastic LQFP (0.5-mm pitch), 120 pin
S6E2H44G0A GV20000 (LQM120)
S6E2H46F0A GVV20000 Plastic LQFP (0.5-mm pitch), 100 pin
S6E2H44F0A GV20000 (LQI100)
S6E2H46E0A GV20000 Plastic LQFP (0.5-mm pitch), 80 pin
S6E2H44E0A GV20000 (LQHO080)
S6E2H46G0A GB30000 Plastic FBGA (0.5-mm pitch), 121 pin
S6E2H44G0A GB30000 (FDI121)
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Package Type

Package Code

LQFP 80

LQH080

LQH080 , 80 Lead Plastic Low Profile Quad Flat Package

[l A

DIAA

RAARARARAAAARARARARD

]
|
|
I

|
”ﬂ'w@

[Deec]c]
PACKAGE LQHO80
SYMBOL MIN. | NOM. | MAX.
A — | — [ 170
Al 005 | — | 015
b 0.15 | 020 | 0.25
c 009 | — | 020
D 14.00 BSC.
D1 12.00 BSC.
0.50 BSC
14.00 BSC.
E1 12.00 BSC.
L 045 | 060 | 075
L1 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cce — [ — | 0.08
ddd — | — | 0.08
N 80

A
@ 0~8,
a8
L1
DETAIL X
ELREL
4x DA
A Obb[c[A-B[D]
b e [c[AsOT00] A\ A c
b
SECTION A-A

SEATING
A PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

ADATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
ATO BE DETERMINED AT SEATING PLANE C.

IMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR

PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A11S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

Rev. A
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