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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
63

288KB (288K x 8)

FLASH

32K x 8

2.7V ~ 5.5V

A/D 16x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount

80-LQFP

80-LQFP (12x12)
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S6E2H4 Series

Pin Number

LQFP120

LQFP100

LQFPS0

FBGA121

Pin Name

110
Circuit
Type

Pin State

Type

H7

P71

TIOB4_2

BINO_1

IC12_1

INT15_1

RX0_0

53

G7

P72

TIOA6_O

SIN2_0

ZINO_1

IC11_1

INT14_2

54

H8

P73

TIOB6_0

SOT2.0
(SDA2_0)

IC10_1

INTO3_2

55

J9

P74

SCK2_0
(SCL2_0)

DTTIIX_1

56

46

36

L8

PEO

MD1

57

a7

37

K9

MDO

58

48

38

L9

PE2

X0

59

49

39

L10

PE3

X1

60

50

40

L11

VSS

61

51

K11

VCC

62

52

41

J10

P10

ANOO

SIN1_1

FRCKO_2

INTO2_1

MADO7_0

RX1_2

63

53

42

H10

P11

ANO1

SOT1 1
(SDA1_1)

IC00_2

MADOS_0

TX1 2
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S6E2H4 Series

Pin Number

LQFP120

LQFP100

LQFPS0

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

64

53

F8

P18

ANO8

SCK2_2
(SCL2_2)

MAD15_0

DTTI2X_0

75

65

54

Ell

P19

ANO09

SIN4_1

IC00_1

INTO5_1

MAD16_0

76

66

55

E10

P1A

AN10

sSoT4 1
(SDA4_1)

ICo1_1

MAD17_0

77

67

56

E9

P1B

AN11

SCK4_1
(SCL4_1)

IC02_1

MAD18_0

78

68

E8

P1C

AN12

CTS4 1

IC03_1

MAD19_0

79

69

D10

P1D

AN13

RTS4_1

DTTIOX_1

MAD20_0

80

70

D9

P1E

AN14

ADTG_5

FRCKO_1

MAD21_0

81

F7

P1F

ADTG_4

TIOB6_2

RTO05_1
(PPG04_1)
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S6E2H4 Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

74 -

B11

P20

AN18

AIN1_1

INTO5_0

MAD24 0

RTO25 0

90

75 60

All

VSS

91

76 61

A10

VCC

92

77 62

B9

POE

TIOB5_2

SCS6_1

IC13_0

MDQM1_0

93

78 63

A9

POD

TIOA5 2

SCK6_1
(SCL6_1)

IC12_0

MDQMO_0

94

79 64

C8

POC

TIOA6_1

SOT6_1
(SDA6_1)

IC11_0

MALE_0

95

80 65

B8

POB

TIOB6_1

SING_1

IC10_0

INTOO_1

MCSX0_0

96

81 66

A8

POA

SIN1 0

FRCK1_0

INT12_2

MCSX1_0
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List of Pin Functions

The number after the underscore (*_") in pin names such as XXX_1 and XXX _2 indicates the relocated port number. For these pins,

S6E2H4 Series

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 _ _ o Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA

120 100 80 121

ADTG_0O 101 86 - D6

ADTG_1 7 7 7 E2

ADTG_2 23 18 13 H1

ADTG_3 114 94 74 C3

ADTG_4 A/D converter external trigger input pin 81 - - F7

ADTG_5 80 70 - D9

ADTG_6 17 12 12 F2

ADTG_7 35 30 - H5

ADTG_8 110 - - D5

ANOO 62 52 41 J10

ANO1 63 53 42 H10

ANO02 64 54 43 H9
ANO3 65 55 44 G10

ANO4 66 56 45 G9

ANO5 67 57 46 G8

ANO6 68 58 47 F10

ADC ANO7 69 59 48 F9
ANO8 74 64 53 F8

ANO09 75 65 54 E1l

AN10 76 66 55 E10

AN11 A/D converter analog input pin. 77 67 56 E9

AN12 ANxx describes ADC ch.xx. 78 68 - E8

AN13 79 69 - D10

AN14 80 70 - D9

AN15 86 71 57 D11

AN16 87 72 58 C10

AN17 88 73 59 c1l

AN18 89 74 - B11

AN19 97 82 67 D7

AN20 98 83 - C7

AN21 99 84 - B7

AN22 100 85 - A7

AN23 101 86 - D6

TIOAO O 32 27 - L2

TIOAO_1 Base timer ch.0 TIOA pin 24 19 14 H2

Base Timer TIOAO 2 99 84 - B7
0 TIOBO_O 37 32 22 J4
TIOBO_1 Base timer ch.0 TIOB pin 14 9 9 El

TIOBO 2 100 85 - A7

Document Number: 001-98941 Rev.*B
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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.

Document Number: 001-98941 Rev.*B Page 56 of 160



PERF O

RM

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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List of VBAT Domain Pin Status

S6E2H4 Series

o RUN Return Return
S Device . Deep Standby from VBAT from
= VBAT INITX Internal Mode or Timer Mode, RTC Sode or Deep Deep RTC VBAT
2 Porv;/:(re-ton ISr‘tgltJet Reset ﬂggg S’[FE)TCM,\g?jgeétoa{t o |Standby Stop Mode| Standby | Mode RTC
= E ti State State P State Mode State Mode
& | Function State State
- Group
=
= POW?r Power Supply Poweir Power Supply Power Supply Powelr Powelr Powelr
= Supply Stable Supply Stable Stable Supply | Supply | Supply
Q Unstable Stable Stable | Stable | Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 | SPL=1 SPL=0 SPL=1 - - -
GPIO Setting Malqtaln Malr!taln Malr!taln Malntaln Malqtaln Malr!taln Malr!taln GPIO Setpr!g
selected | disabled | PTEVIOUS | previous | previous | previous | previous | previous | previous | o o prohibitio -
state state state state state state state n
Sub crystal
oscillator S I
input pin / Input Input Input Input Input Input Input Input Input Mrz'\r/]igeﬂg MrzlvnitoaLljg
External sub| enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | P P
. state state
clock input
selected
GPIO Setting Mam}am Malqtaln Malqtaln Malntaln Malqtaln Malntaln Malntaln GPIO Setpng
- previous | previous | previous | previous | previous | previous | previous prohibitio -
selected | disabled selected
state state state state state state state n
External sub Settin Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
clock input - 9 previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
disabled
selected state state state state state state state state state state
Maintain . — —
Hi-Z / previous Maln_taln Maln_taln Maln_taln
Internal o o o state | Previous | previous | previous o o o
Sub crystal |. . Maintain | Maintain | Maintain state state state Maintain | Maintain | Maintain
. input fixed . . . /When . . .
oscillator previous | previous | previous o /When /When /When | previous | previous | previous
. at 0/ oscillatio A o o
output pin or Inout state state state n oscillation | oscillation |oscillation state state state
enabﬁ)e d stops stops, stops, stops,
l 7% i-7%* 1-7%
Hi-7* Hi-Z Hi-Z Hi-Z
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

*: When The SOSCNTL bit in the WTOSCCNT Register is 0, Sub crystal oscillator output pin is maintain previous state.
When The SOSCNTL bit in the WTOSCCNT Register is 1, Oscillation is stopped at Stop mode and Deep standby Stop mode.
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

Rating ]
Parameter Symbol Min Max Unit Remarks
Power supply voltage **, ** Vee Vss- 0.5 Vss + 6.5 v
Power supply voltage (VBAT) *! +3 Vear Vss - 0.5 Vss + 6.5 Y,
Analog power supply voltage ** ** AVcc Vss - 0.5 Vss + 6.5 Y,
Analog reference voltage ** ** AVRH | Vss-0.5 Vss + 6.5 Y,
Vcc + 0.5
Vss - 0.5 Y,
Input voltage ** Vi ss (£6.5V)
Vss - 0.5 Vss + 6.5 V |5V tolerant
P 1 AVcc + 0.5
Analog pin input voltage * Via Vss - 0.5 (< 6.5V) \%
W1 _ Vee + 0.5
Output voltage Vo Vss - 0.5 (£ 6.5V) \Y,
10 mA |4 mAtype
e . +5 ) 20 mA |8 mAtype
L" level maximum output current loL >0 mA |12 mA type
22.4 mA _[I°C Fm+
4 mA |4 mAtype
T +6 ) 8 mA |8 mAtype
L" level average output current loLav 12 mA_ |12 mA type
20 mA _[I°C Fm+
"L" level total maximum output current Slol - 100 mA
"L" level total average output current *’ >loLav - 50 mA
-10 mA |4 mAtype
"H" level maximum output current *> lon - 20 mA |8 mA type
-20 mA |12 mAtype
-4 mA |4 mAtype
"H" level average output current *6 lonav - 8 mA |8 mAtype
-12 mA |12 mAtype
"H" level total maximum output current > lon - -100 mA
"H" level total average output current *’ > lonav - -50 mA
Storage temperature Tstc - 55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss = 0.0 V.

*2: Ve must not drop below Vss - 0.5 V.

*3: Var must not drop below Vss - 0.5 V.

*4: Ensure that the voltage does not exceed Vcc + 0.5V, for example, when the power is turned on.

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

*6: The average output current is defined as the average current value flowing through any one of the
corresponding pins for a 100-ms period.

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

WARNING:

—  Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or
temperature) in excess of absolute maximum ratings.
Do not exceed any of these ratings.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd =Vce X lcc + Z (lor X Vou) + Z ((Vee-Von) % (-lon))

L level output current

H level output current

loL:

lon:
Vou: L level output voltage
Vou: H level output voltage

lcc is a current consumed in device.
It can be analyzed as follows.

lcc = |cc(|NT) + Z|cc(|0)

Icc(INT): Current consumed in internal logic and memory, etc. through regulator
Zlcc(10): Sum of current (I/0O switching current) consumed in output pin

S6E2H4 Series

For Icc (INT), it can be anticipated by "(1) Current Rating" in "3. DC Characteristics” (This rating value does not include Icc (10) for a

value at pin fixed).
For Icc (10), it depends on system used by customers.

The calculation formula is shown below.
lcc(10) = (Cint + Cexr) X Vce % fsw

Cint: Pin internal load capacitance
External load capacitance of output pin

Cexr:
faw: Pin switching frequency
Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load capacitance Cint 8 mA type 3.45 pF
12 mAtype 3.42 pF

Calculate Icc (Max) as follows when the power dissipation can be evaluated by yourself.

1. Measure current value Icc (Typ) at normal temperature (+25°C).
2. Add maximum leak current value Icc (leak_max) at operating on a value in (1).

lcc(Max) = lcc(Typ) + lcc(leak_max)

Parameter Symbol Conditions Current Value
T,=+125°C 16.8 mA
Maximum leak current at operating Icc(leak_max) T;=+105°C 8.6 mA
T;=+85°C 5.8 mA
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12.4.9 External Bus Timing

External Bus Clock Output Characteristics

S6E2H4 Series

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

. . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Vec 245V - 50+ MHz
Output frequenc t MCLKOUT**
putirequency cveLe Vec <45V - 32 MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.

For more information about setting of clock divider, see Chapter 14: External Bus Interface in FM4 Family Peripheral Manual

Main part(MN709-00001).

*2: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 100 MHz.
*3: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 64 MHz.

MCLK

0.8 x Vce

A

N\

0.8 x Vcc

tevele
External Bus Signal Input/output Characteristics
(Vecc = 2.7V 10 5.5V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks
ViH 0.8 x Vce Vv
Signal input characteristics
ViL 0.2 x Vee Vv
. L VoH 0.8 x Vce Vv
Signal output characteristics
VoL 0.2 x Vce Vv

Signal input

4 ViH
7\ VIL

Vin
Vi

X

Signal output ><

4 Von
N VoL

VoH
VoL

X
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External Ready Input Timing

(Vcc =2.7Vto 5.5V, Vss = OV)
Paramet Symbol | Pin N Conditi Vale Unit Remark
arameter ymbo in Name onditions Min Max ni emarks
MCLK? Vec24.5V 19
MRDY input troYI mgﬁ)ﬁ - ns
setup time Vec <45V 37

E\When RDY is input

MCLK T
Original < Over 2cycle .
MOEX
MWEX \
tRDYl
MRDY

HE\When RDY is released

MCLK s a e s
P 2 cycle
Extended
MOEX (j
MWEX ) trOYI
0.5xVCC
MRDY jj
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12.4.11 CSIO Timing

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

. . Vec <45V Vcc24.5V .
Parameter Symbol | Pin Name | Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
. SCKX,

SCK|—SOT delay time tsLovi SOTx Internal shift -30 +30 -20 +20 ns
SIN—SCK1? SCKX, clock
setup time lvsi SINx | operation 50 - 30 - ns
SCK1—SIN hold time s Ss%)):' 0 - 0 ; ns
Serial clock L pulse width tsLsH SCKXx 2tcycp - 10 - 2tcycp - 10 - ns
Serial clock H pulse width tsHsL SCKx tcycp + 10 - tcyep + 10 - ns
SCK|—SOT delay time tstove z%'%‘( ; 50 ; 30 ns
SIN-SCK? t SCKx, E)(teclrlrclnilkShIft 10 - 10 - ns
setup time IVSHE SINX .

SCKx operation
SCK1—SIN hold time tsHIXE S|NX, 20 - 20 - ns
SCK falling time te SCKx - 5 - 5 ns
SCK rising time tr SCKx - 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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High-speed Synchronous Serial (SPI =1, SCINV = 0)

S6E2H4 Series

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

. .. Vce <45V Vec24.5V .
Parameter Symbol | Pin Name Conditions - - Unit
Min Max Min Max
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
. CK
SCK1—SOT delay time tsHow SSOT); -10 +10 -10 +10 ns
SIN—>SCK| ¢ SCKX, Internal shift 14 ) 125 ) ns
setup time st SINX clock operation 12.5* :
. CK
SCK|}—SIN hold time tsLixi SS|N))((, 5 - 5 - ns
. SCKX,
SOT—SCK| delay time tsovLi 2tcycp — 10 - 2tcycp — 10 - ns
SOTx
Serial clock L pulse width tsLsH SCKx 2tcycp —5 - 2tcycp — 5 - ns
Serial clock H pulse width tsHsL SCKXx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time thove | gy - 15 ; 15 | ns
X External shift
clock operation
SIN—-SCK| fvsLe SCKX, 5 i 5 i ns
setup time SINX
. K
SCK|—SIN hold time tsuxe SSCIN;((, 5 - 5 ; ns
SCK falling time tr SCKx - - ns
SCKrising time tr SCKx - 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 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 C. = 30 pF. (For *, when C_ = 10 pF)
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S6E2H4 Series

tscve
Vou
NV V
SCK tsowws N_oL tsHow o
Von Von
SOT VoL VoL
‘: tivsLi < tsuixi
Vi1 ViH
SIN Vi Vi
MS bit=0
tSLSH tSHSL
SCK Vi Vi 8 Vi,
N VIL VIL
le— —
. e | LtSHOVE
OH X Vonu
soT Vo N Ve
) tusie > Lo e
Vi Vy,
SIN A Vi
MS bit=1
*. Changes when writing to TDR register
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S6E2H4 Series

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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_ tBHL R _ tBLL
BIN
« > < > «— >
tBuau tauBD tBDAD tabBU
AIN
tAHL ' B tALL
. Ll
tzre
ZIN
tzu
S _______________ N
ZIN
« » tapez
tzane < >
AIN/BIN
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