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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®-M4F

32-Bit Single-Core

160MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SD, UART/USART
DMA, LVD, POR, PWM, WDT
80

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

100-LQFP

100-LQFP (14x14)
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S6E2H Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

8

N

E7

P27

TIOA6_2

RTO04 1
(PPG04_1)

INT02_2

D8

P26

TIOB5_0

SCK2 1
(SCL2_1)

RTO03_1
(PPG02_1)

84

C9

P25

TIOA5_0

SOT2 1
(SDA2_1)

RTO02_1
(PPG02_1)

TX1_0

85

B10

P24

SIN2_1

RTOO1_ 1
(PPG00_1)

INTO1_2

RX1_0

86

57
71

D11

P23

AN15

TIOA7_1

SCK0_0
(SCLO_0)

RTO00_1
(PPG00_1)

MAD22_0

87

58
72

58

C10

P22

CROUT 0

AN16

TIOB7_1

SOT0_0
(SDA0_0)

ZIN1_1

RTO23_0

88

59

73 -

59

59

Cl1

P21

AN17

SINO_O

BIN1_1

INTOG_1

MAD23_0

RTO24 0
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Embedded in Tomorrow™

S6E2H Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State

74 -

B11

P20

AN18

AIN1_1

INTO5_0

MAD24 0

RTO25 0

75 60

All

VSS

76 61

A10

VCC

77 62

B9

POE

TIOB5_2

SCS6_1

IC13_0

S CLK_ 0

MDQM1_0

93

78 63

A9

POD

TIOA5_2

SCK6_1
(SCL6_1)

IC12_0

S CMD_0

MDQMO_0

94

79 64

C8

POC

TIOA6_1

SOT6_1
(SDA6_1)

IC11_0

S_DATAL O

MALE_O

95

80 65

B8

POB

TIOB6_1

SIN6_1

IC10_0

INTOO_1

S_DATAO_O

MCSXO0_0

96

81 66

A8

POA

SIN1_0

FRCK1_0

INT12_2

S_DATA3_0

MCSX1_0
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Pin Number

LQFP120 | LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State

67

9 82

~

67

D7

P09

AN19

TRACEDO

TIOA3 2

SOT1 0
(SDA1_0)

S_DATA2_0

MCSX5_0

IC23_1

98 83 -

Cc7

P08

AN20

TRACED1

TIOB3_ 2

SCK1_0
(SCL1_0)

MCSX4_0

IC22_1

99 84 -

B7

PO7

AN21

TRACED2

TIOAO_2

SCK7_0
(SCL7_0)

MCLKOUT_0

Ic21 1

100 85 -

A7

P06

AN22

TRACED3

TIOBO_2

SOT7_0
(SDA7_0)

MCSX3_0

IC20_1

101 86 -

D6

PO5

AN23

ADTG_0

TRACECLK

SIN7_0

INTO1_1

MCSX2_0

FRCK2_1

102 87 68

B6

P04

TDO

SWO

103 88 69

C6

P03

TMS

SWDIO
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S6E2H Series

Embedded in Tomorrow
Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
MCSX0_0 95 80 65 B8
MCSX1_0 96 81 66 A8
MCSX2_0 101 86 - D6
MCSX3_0 . . 100 85 - A7
MCSX4 0 E;:]ternal bus interface chip select output 98 a3 - c7
MCSX5_0 P 97 82 67 D7
MCSX6_0 104 89 70 C5
MCSX7_0 106 91 72 A5
MCSX8_0 35 30 - H5
MADATAQO0 0 2 2 2 C1
MADATAOQO1_0 3 3 3 C2
MADATAQ02_0 4 4 4 D1
MADATAOQ3 0 5 5 5 D2
MADATA04 0 6 6 6 D3
MADATAQ5 0 7 7 7 E2
MADATAO06_0 8 8 8 E3
MADATAOQ7 0 |External bus interface data bus 9 9 9 E4
MADATAO8 0 |(Address / data multiplex bus) 10 10 10 F5
MADATAQ9 0 11 11 11 F6
MADATA10 0 12 12 12 G5
MADATA11 0 13 13 - G6
External |_MADATA12 0 14 14 - El
Bus MADATA13 0 15 15 - F4
MADATA14 0 16 16 - F3
MADATA15 0 17 17 - F2
MDQMO_0  |External bus interface byte mask signal 93 78 63 A9
MDQM1 0 |output pin 92 77 62 B9
MALE 0 External bus |nt_erface Addre_ss Latch 94 79 64 cs
— enable output signal for multiplex
MRDY 0 Ei)étr?;ral bus interface external RDY input 116 9% 76 B2
MCLKOUT 0 FIfi)r(]ternal bus interface external clock output 99 84 ) B7
External bus interface ALE signal to control
MNALE O |NAND Flash output pin 18 j i Fl
External bus interface CLE signal to control
MNCLE O |NAND Flash output pin 19 i i Gl
External bus interface read enable signal to
MNREX_O | control NAND Flash 21 j j G3
External bus interface write enable signal
MNWEX 0 |5 control NAND Flash 20 j i G2
External bus interface read enable signal
MOEX_0 for SRAM 114 94 74 C3
External bus interface write enable signal
MWEX_0 for SRAM 113 93 73 B4
SDRAM interface
MSDCLK 0 |sppAM clock output pin 23 18 j H1
SDRAM interface
MSDCKE_0 SDRAM clock enable pin 24 19 i H2
External SDRAM interface
Bus MRASX_0 SDRAM row address strobe pin 25 20 i H3
SDRAM interface
MCASX_0 SDRAM column address strobe pin 26 21 j H4
SDRAM interface
MSDWEX_0 SDRAM write enable pin 34 29 i J5
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7. I/O Circuit Type
Type Circuit Remarks
P-ch }» P-ch Digital output
X1
N-ch }f Digital output
R
It is possible to select the main
oscillation / GPIO function
Pull-up resistor control When the main oscillation is
—{ 7 )»—> Digital input selected.
- Oscillation feedback resistor
Standby mode control : Approximately 1IMQ
. - With Standby mode control
Clock input
A - When the GPIO is selected.
- CMOS level output.
- CMOS level hysteresis input
- With pull- ist trol
Lo<] Standby mode control o puTp fesTor eonto
- With standby mode control
Jis Digital input - Pull-up resistor
: Approximately 50 kQ
Standby mode control - lon = -4 MA, lo. = 4 mA
P-ch }ﬁ Digital output
X0
N-ch }ﬁ Digital output
Pull-up resistor control
) - CMOS level hysteresis input
B Pull-up resistor B Pull-up resistor
: Approximately 50 kQ
{bc {>o Digital input
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S6E2H Series

Remarks

Type Circuit
P-ch }» }f Digital output
CMOS level output
® CMOS level hysteresis input
With input control
N Digital Analog input
N-ch | |— Digital output
9 P With pull-up resistor control
F With standby mode control
Pull-up resistor
Pull-up resistor control : Approximately 50 kQ
R lon =-4 mA, lo. =4 mA
. Digital input When this pin is used as an I°C pin,
Standby mode control the digital output P-ch transistor is
always off.
Analog input
l Input control
CMOS level output
P-ch F F iai
Dlgltal output CMOS level hysteresis input
With pull-up resistor control
L 2 L With standby mode control
G Pull-up resistor
N-ch Digital output : Approximately 50 kQ
R lon=-12 mA, loL = 12 mA
When this pin is used as an I°C pin,
the digital output P-ch transistor is
Pull-up resistor always off.
control
% Digital input
Standby mode
control
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12. Pin Status in Each CPU State

The terms used for pin status have the following meanings.

HINITX=0
This is the period when the INITX pin is the L level.

HINITX=1
This is the period when the INITX pin is the H level.
ESPL=0
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 0.
ESPL=1
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.
HInput enabled
Indicates that the input function can be used.
Hinternal input fixed at O
This is the status that the input function cannot be used. Internal input is fixed at L.
W Hi-Z
Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state.
M Setting disabled
Indicates that the setting is disabled.

EMaintain previous state

Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

M Analog input is enabled
Indicates that the analog input is enabled.

HTrace output
Indicates that the trace function can be used.

BGPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

M Setting prohibition
Prohibition of a setting by specification limitation.

Document Number: 001-98943 Rev.*E Page 62 of 164



\J

== CYPRESS

Embedded in Tomorrow

S6E2H Series

Table for Package Thermal Resistance and Maximum Permissible Power

Package Printed Circuit Board Thermal I?esistance Maximum Permissible Power (mW)
8ja (*C/W) TA=+85°C TA=+105°C
LQHO080 Single-layered both sides 82 488 244
(0.5mm pitch) 4 layers 56 714 357
LQI100 Single-layered both sides 59 678 339
(0.5mm pitch) 4 layers 39 1026 513
LQM120 Single-layered both sides 71 563 282
(0.5mm pitch) 4 layers 50 800 400
FDI121 Single-layered both sides 63 635 317
(0.5mm pitch) 4 layers 37 1081 540

WARNING:
—  The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All

of the device's electrical characteristics are warranted when the device is operated under these conditions.

Any use of semiconductor devices will be under their recommended operating condition.

Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device
failure.

No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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13.4.7 Power-on Reset Timing
(Vss = 0V)
Pin . Value )
Parameter Symbol N Conditions - Unit | Remarks

ame Min Typ Max

Power supply shut down time torr - 50 - - ms |*1

Power ramp rate dv/dt | VCC | Vcc: 0.2V to 2.70V 13 - 1000 mV/us (*2

Time until releasing Power-on reset terT - 0.33 - 0.60 ms

*2: This dV/dt characteristic is applied at the power-on of cold start (torr>50ms).

*1: Vcc must be held below 0.2V for a minimum period of torr. Improper initialization may occur if this condition is not met

Note:
torr must be satisfied. When torr cannot be satisfied, assert external reset (INITX) at power-up and at any brownout event

Vee

Internal RST
CPU Operation

RST Active

release

start

toFr

Glossary

O VDH: detection voltage of Low-Voltage detection reset. See 13.7 Low-Voltage Detection Characteristics.
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13.4.8 GPIO Output Characteristics

S6E2H Series

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

. . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Vec24.5V - 50 MHz
Output fi t Pxx*
utput frequency PCYCLE XX Voo <45V . 3 MHz
*. GPIO is a target.
Pxx
1< >
treycLe

Document Number: 001-98943 Rev.*E
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Separate Bus Access Asynchronous SRAM Mode

S6E2H Series

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

- .. Value ;
Parameter Symbol Pin Name Conditions Min Max Unit
MOEX Vcc24.5V
Minimum pulse width toew MOEX Vec < 4.5V MCLK>xn-3 i ns
MCSX|—Address output ¢ MCSX[7:0], Vec24.5V -9 +9 ns
delay time csL-AV MAD[24:0] Vec < 4.5V -12 +12
. MOEX, Vcc 24.5V MCLKxm+9
MOEXt—Address hold time toeH - Ax MAD[24:0] Vec <45V 0 MCLKXm+12 ns
MCSX|— ¢ Vcc24.5V MCLKxm-9 MCLKxm+9 ns
MOEX| delay time CSL- OFL MOEX, Vec <45V | MCLKxm-12 | MCLKxm+12
MOEX1— . MCSX[7:0] Vec 245V 0 MCLKxm+9 s
MCSX1 time OFH - CSH Vec < 4.5V MCLKxm+12
MCSX|—MDQM| . MCSX, Vec 245V MCLKxm-9 MCLKxm+9 s
delay time CSL-RDOML MDQM[1:0] Vec <45V | MCLKxm-12 | MCLKxm+12
. MOEX, Vec245V 20 -
Data set up—MOEX? time tos- o MADATA[15:0] Vee <45V 38 . ns
MOEX1— ; MOEX, Vec 245V 0 ] s
Data hold time DH-OF MADATA[15:0] | Vcc<4.5V
MWEX Vcc24.5V
Minimum pulse width twew MWEX Vec<asv | MELKxn3 ) ns
MWEX?t—Address output ¢ MWEX, Vec 245V 0 MCLKxm+9 ns
delay time WEH -AX MAD[24:0] Vec <45V MCLKxm+12
. Vec24.5V MCLKxn-9 MCLKxn+9
MCSX|—>MWEX| delay time tesL - weL MWEX, Vcc <45V MCLKxn-12 MCLKxn+12 ns
. MCSX[7:0] Vec 245V MCLKxm+9
MWEX1t—MCSX?1 delay time tWEH - csH Vec <45V 0 MCLKXm+12 ns
. MCSX, Vec24.5V MCLKxn-9 MCLKxn+9
MCSX|—MDQM| delay time | testwoome MDQM[L:0] Vec<45V | MCLKxn-12 | MCLKxn+12 | "
MWEX|— . MCSX, Vec 245V MCLK-9 MCLK+9 ns
Data output time CsL-DX MADATA[15:0] | Vcc<4.5V MCLK-12 MCLK+12
MWEX1— . MWEX, Vec24.5V 0 MCLKxm+9 s
Data hold time WEH - DX MADATA[15:0] | Vcc<4.5V MCLKxm+12

Note:

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

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

tevesp

Y

— \

¥ taosp

Address

K

twrosD

K

tvessp

—— | trassp

1§

tcassp

E

tmwesp

— | tekesp

T

RD

4—J{DOSD

WD

tonsp

thozsp

===+ CYPRESS S6E2H Series
- Embedded in Tomorrow
SDRAM Access
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Synchronous Serial (SPI =1, SCINV = 0)
(Veec = 2.7V 10 5.5V, Vss = 0V)

. .. Vcc <45V Vcc24.5V .
Parameter Symbol | Pin Name | Conditions Min Max Min Max Unit
Baud Rate - - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - 4tcyep - ns
. SCKX,
SCK1—SOT delay time tsHow SOTx -30 +30 -20 +20 ns
SIN—-SCK| SCKx ;
X tivsLi ' Internal shift 50 - 30 - ns
setup time SS(;\'(X clock operation
. X,
SCK|—SIN hold time tsuixi SINX 0 - 0 - ns
. SCKX,
SOT—SCK]| delay time tsovLi SOTx 2tcvep - 30 - 2tcvep - 30 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcyer + 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx - 50 - 30 ns
SIN—>SCK| SCKX, External shift
setup time tvsie SINX _|clock operation 10 i 10 i ns
SCK|—SIN hold time tsLixe S 20 ; 20 : ns
SCK falling time te SCKx - 5 - 5 ns
SCK rising time R SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

— tcver indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 1. SGE2H Series 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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tscve
Vou
SCK X Vou VoL
tsowws ‘k tsHow
soT Vo Vor
Vo|_ TVOL
‘: tivsLi < tsuixi
Vi1 ViH
SIN Vi Vi
MS bit=0
tSLSH tSHSL
SCK VIH VIH 8 VIH
N VIL VIL
le— —
” tr R tshove
v Fv
sot Vor Vo,
) tusie > Lo e
SN v v
MS bit=1
*. Changes when writing to TDR register
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High-speed Synchronous Serial (SPI =1, SCINV = 0)
(Veec = 2.7V 10 5.5V, Vss = 0V)

. . Vce <45V Vcec 2 45V )
Parameter Symbol | Pin Name Conditions - - Unit
Min Max Min Max
Serial clock cycle time tscve SCKx 4tcvep - 4tcvep - ns
. SCKX,
SCK1—SOT delay time tsHow SOTx -10 +10 -10 +10 ns
SIN—>SCK| ¢ SCKX, Internal shift 14 ) 125 ) ns
setup time VSt SINX | clock operation 12 5+ '
. SCKX,
SCK|}—SIN hold time tsuixi SINX 5 - 5 - ns
. SCKX,
SOT—SCK| delay time tsovui 2tcver — 10 - 2tcver — 10 - ns
SOTx
Serial clock L pulse width tsLsH SCKXx 2tcyep — 5 - 2tcvep — 5 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcyer + 10 - ns
SCK1-SOTdelaytime | tsiove | agy : 15 : 15 | ns
X External shift
SIN—SCK]| SCKx clock operation
setup time tvsie SINX 5 i 5 i ns
SCK|—SIN hold time tsiixe SS%)’:' 5 - 5 ; ns
SCK falling time tr SCKXx - 5 - 5 ns
SCKrising time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcver indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 1. SGE2H Series 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 CL = 30 pF. (For *, when CL = 10 pF)
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SDA

SCL I
4’

tsupar

d

teur

tsusto
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HTotal error; A difference between actual value and theoretical value.

S6E2H Series

The overall error includes zero-transition voltage, full-scale transition voltage and linearity error.

Total error
OXFFF —— r ;
i —
i Vest =1.5LSB
OXFFE —— r- 4
Actual conversion !
characteristics |

OXFFD —— e --
{ILSB’ x (N-1) + 0.5 LSB’} !

-

>

Q i

- - - -

> r r

o ! '

IS : ' — | :

2 0x004 —— JR— K \—ﬁ,:,a\

(o)) ! i —

= i i Vnr

a ' ' (Actually-measured
0x003 —— - . value)

i

' .

! Actual conversion
] characteristics

|

r

'

'

'

'

' '

' '
P )

Ideal characterisics

0x002 —— r
|

0x001 —— ‘ i
Vzr'=0.5LSB' — > fa—!

AVRL Analog input AVRH

Vyr- {1 LSB’ X (N-1) + 0.5 LSB’}
1LSB’

Total error of digital output N = [LSB]

AVRH - AVRL

1LSB’ (ideal value) = V]

4096
Vz7' (ideal value) = AVRL + 0.5 LSB’ V]
Vest' (ideal value) =  AVRH - 1.5 LSB’ V]

Vnr' : A voltage for causing transition of digital output from (N-1) to N
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13.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter
(Vcc = AVcee = 2.7V t0 5.5V, Vss = AVss = 0V)

Parameter Symbol | Pin Name Min V%I/l;e Max Unit Remarks
Resolution - - - 12 bit
Conversion time tc20 0.56 0.69 0.81 us Load 20 pF
tc100 2.79 3.42 4.06 us Load 100 pF
Integral Nonlinearity* INL -16 - +16 LSB
Differential Nonlinearity* DNL DAXx -0.98 - +1.5 LSB
- - 10.0 mV When setting 0x000
Output voltage offset Vorr -20.0 ; +14 mV___ |When setting OXFFF
Analog output R 3.10 3.80 4.50 kQ D/A operation
impedance ° 2.0 - - MQ When D/A stop
IDDA 260 330 410 YA D/A lunit operation AVcc=3.3 V
Power supply current* AVCC 400 510 620 uA D/A lunit operation AVcc=5.0 V
IDSA - - 14 MA When D/A stop

*: During no load
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13.7 Low-Voltage Detection Characteristics

13.7.1 Low-Voltage Detection Reset

Parameter Symbol | Conditions Min V%l/l:)e Max Unit Remarks
Detected voltage VDL - 2.25 2.45 2.65 V When voltage drops
Released voltage VDH - 2.30 2.50 2.70 V When voltage rises

13.7.2 Interrupt of Low-Voltage Detection

Parameter Symbol | Conditions Min V%I/l;e Max Unit Remarks
Detected voltage VDL SVHI = 00111 2.58 2.8 3.02 V When voltage d_rops
Released voltage VDH 2.67 2.9 3.13 \Y When voltage rises
Detected voltage VDL SVHI = 00100 2.76 3.0 3.24 Y When voltage drops
Released voltage VDH 2.85 3.1 3.34 V When voltage rises
Detected voltage VDL SVHI = 01100 2.94 3.2 3.45 \Y When voltage drops
Released voltage VDH 3.04 3.3 3.56 V When voltage rises
Detected voltage VDL SVHI = 01111 3.31 3.6 3.88 \% When voltage drops
Released voltage VDH 3.40 3.7 3.99 V When voltage rises
Detected voltage VDL SVHI = 01110 3.40 3.7 3.99 \% When voltage drops
Released voltage VDH 3.50 3.8 4.10 V When voltage rises
Detected voltage VDL SVHI = 01001 3.68 4.0 4.32 \% When voltage drops
Released voltage VDH 3.77 4.1 4.42 V When voltage rises
Detected voltage VDL SVHI = 01000 3.77 4.1 4.42 \% When voltage Qrops
Released voltage VDH 3.86 4.2 453 V When voltage rises
Detected voltage VDL SVHI = 11000 3.86 4.2 453 \% When voltage drops
Released voltage VDH 3.96 4.3 4.64 V When voltage rises
LVD stabilization wait time tLvow - - - 4480: [V

tcvep

*: tcyep indicates the APB2 bus clock cycle time.
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