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They are called "embedded" because they are embedded
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Obsolete
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154
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FLASH

36K x 8
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Surface Mount
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Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2DH5GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

125

87

87

D13

P95

AN21

SCK1_1
(SCL1_1)

PNL_PD18

PNL_TSIG6

MAD19_0

126

PCA

GE_SDA9

127

PCB

GE_SDA8

128

PCC

GE_SDA7

129

PCD

GE_SDA6

130

88

88

Ci12

P96

AN22

PNL_PD17

PNL_TSIG5

MRASX_0

131

89

89

C13

P97

AN23

PNL_PD16

MCASX_0

132

90

90

B13

VSS

133

91

91

Al12

VCC

134

PDO

GE_SDA5

135

PD1

GE_SDA4

136

PD2

GE_SDA3

137

PD3

GE_SDA2

138

PD4

GE_SDA1

139

92

92

B12

P00

TRSTX

140

93

93

All

P01

TCK

SWCLK
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Pin No.

o | o |28 | =

Module Pin Name Function E EE E%A ﬁ
o LO |Lx< o

S |97 |98 | e

ul 2

I2SMCLKO_0 | I2S ch.0 external clock pin 6 2 2 C3

12SD0O0_0 I°S ch.0 serial transition data output pin 7 3 3 Cc2

1°S 0 I2SWS0_0 I°S ch.0 frame synchronization signal pin 8 4 4 D3
I12SDI0_O I2S ch.0 serial received data input pin 9 5 5 D2

I2SCKO0_0 12S ch.0 bit clock pin 10 6 6 D1

[2SMCLK1_0 | I?S ch.1 external clock pin 51 33 33 M3

12SDO1_0 I2S ch.1 serial transition data output pin 52 34 34 L4

°S 1 I2SWS1 0 I°S ch.1 frame synchronization signal pin 53 35 35 M4
I12SDI1_0 I°S ch.1 serial received data input pin 54 36 36 K5

12SCK1_0 12S ch.1 bit clock pin 55 37 37 L5

GE_SPCK SPI clock output pin 34 20 - J1

GE_SPDQO 35 21 - K1

_GDC GE_SPDQL , , 38 24 - 32

High-Speed SPI data input / output pin

Quad SPI GE_SPDQ?2 39 25 - J3
GE_SPDQ3 36 22 - H2

GE_SPCSX0 SPI chip select output pin 37 23 - H3

GE_HBCK HBI clock output pin 34 20 - J1

GE_HBDQO 36 22 - H2

GE_HBDQ1 37 23 - H3

GE_HBDQ2 38 24 - J2

GE_HBDQs3 HBI data input / output pin 39 25 - J3

GE_HBDQ4 40 26 - K2

GE_HBDQ5 41 27 - K3

GDC GE_HBDQ6 42 28 - L2
HyperBus I/F GE_HBDQ7 43 29 - L3
GE_HBCSXO0 . . 35 21 - K1

HBI chip select output pin

GE_HBCSX1 12 8 - E4
GE_HBRWDS | HBI RWDS input / output pin 33 19 - G2
GE_HBRESETX | HBI hardware reset output pin 25 15 - F3

GE_HBINTX HBI interrupt input pin 26 16 - F2

GE_HBRSTOX | HBI reset input pin 27 17 - F1
GE_HBWPX HBI write protect output pin 28 18 - G3
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Type Circuit Remarks
p-ch ||| Pull-up resistor * CMOS level output
! control + CMOS level hysteresis input
P-ch Digital output . 5V tolerant
+ With pull-up resistor control
.  { - With standby mode control
* Pull-up resistor
N-ch N-ch }7 Digital output : Approximately 80 kQ
s lon= -3 mA, loL= 3 mA (GP|O)
+ lo.= 20 mA (Fast Mode Plus)
+ Available to control of PZR registers.
Fast mode » When this pin is used as an I°C pin,
R control the digital output P-ch transistor is always off
. Digital input
Standby mode
control
* CMOS level output
boch | Pull-up resistor - CMOS level hysteresis input
| control + 5V tolerant
P-ch li Digital output ) )
+ With pull-up resistor control
* Pull-up resistor
o - : Approximately 80 kQ
“lon=-2mMA, lor.=2 mA
N-ch l— Digital output + Available to control of PZR registers.
* Please refer to the "VBAT domain” setting
of the IO in the “Peripheral Manual
main part (002-04856)".
R
AN % Digital input
X0A
R
_ Digital input + CMOS level hysteresis input
P - Please refer to the "VBAT domain" setting
Sulb ?SC/GF"O of the 10 in the “Peripheral Manual
selec .
main part (002-04856)".
osC
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7. Handling Devices

Power Supply Pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground
lines in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in the
ground level, and to conform to the total output current rating.

Moreover, connect the current supply source with each POWER pins and GND pins of this device at low impedance. It is also
advisable that a ceramic capacitor of approximately 0.1 pF be connected as a bypass capacitor between VCC and VSS, between
AVCC and AVSS and between AVRH and AVRL near this device.

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed
operating range of the VCC power supply voltage. As a rule of voltage stabilization, suppress voltage fluctuation so that the
fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard
VCC value, and the transient fluctuation rate does not exceed 0.1 V/us at a momentary fluctuation such as switching the power

supply.

Crystal Oscillator Circuit

Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
XO0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device as
possible.

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by
ground plane as this is expected to produce stable operation.

Evaluate oscillation of your using crystal oscillator by your mount board.

Sub Crystal Oscillator
This series sub oscillator circuit is low gain to keep the low current consumption.
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize the oscillation.

B Surface mount type
Size: More than 3.2 mm x 1.5 mm
Load capacitance: Approximately 6 pF to 7 pF
When the Standard setting (CCS/CCB=11001110)
Load capacitance: Approximately 4 pF to 7 pF
When the low power setting (CCS/CCB=00000100)

M| ead type
Load capacitance: Approximately 6 pF to 7 pF
When the Standard setting (CCS/CCB=11001110)
Load capacitance: Approximately 4 pF to 7 pF
When the low power setting (CCS/CCB=00000100)
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12.2 Recommended Operating Conditions

o Value ]
Parameter Symbol Conditions Unit Remarks
Min Max
3.0 3.6 *1
Power supply voltage Vce - 57+ 36 \% >
Power supply voltage (VBAT) Vear - 1.65 3.6 V
Analog power supply voltage AVcc - 2.7 3.6 vV AVcc = Vcc
AVRH - *4 AVcc V
Analog reference voltage AVRL - AVSS AVss v
Smoothing capacitor Cs - 1 10 uF | for built-in regulator *6
Operating Junction temperature Ty - -40 + 125 °C
temperature | Ambient temperature Ta - -40 *3 °C

*1: When using the GDC part .
When P81/UDP0O and P80/UDMO pins are used as USB (UDP0O, UDMO).
*2: When P81/UDPO and P80/UDMO pins are used as GPIO (P81, P80).

*3: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the
junction temperature (TJ).
The calculation formula of the ambient temperature (Ta) is shown below.

Ta(Max) = Ty(Max) - Pd(Max) x 6sa

Pd: Power dissipation (W)
01a: Package thermal resistance (°C/W)
Pd (Max) = Vcc X lcc (Max) + Z (louxVoL) + Z ((Vcc-Vor) X (- lon))
loL: L level output current
loH: H level output current
VoL: L level output voltage
VoH: H level output voltage

*4: The minimum value of Analog reference voltage depends on the value of compare clock cycle
(tcck). See 14.5 12-bit A/D Converter for the details.

*5: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more,
instruction execution and low voltage detection function by built-in High-speed CR(including Main PLL is used) or built-in
Low-speed CR is possible to operate only.

*6: See "C pin" in "7. Handling Devices" for the connection of the smoothing capacitor.

Document Number: 002-05038 Rev.*B Page 73 of 184



==~# CYPRESS S6E2DH Series

Embedded in Tomorrow

12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin . Value .
Parameter Symbol Name Conditions i v Unit Remarks
in ax
) 4 20 MHz When crystal oscillator is
connected
Input frequency fen
- 4 20 MHz | When using external clock
X0, .
Input clock cycle teyiH X1 - 50 250 ns When using external clock
Input clock pulse width - 'IDD\?,'VF://E[:(LL: 45 55 % | When using external clock
Input clock rising time ter, - - 5 ns | When using external clock
and falling time tcr
fom - - - 160 MHz | Master clock
. fec - - - 160 MHz | Base clock (HCLK/FCLK)
Internal operating clock*1
frequency fcro - - - 80 MHz | APBO bus clock*2
fep1 - - - 160 MHz | APB1 bus clock*2
fep2 - - - 80 MHz | APB2 bus clock*2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Interna_ll operating clock*1 teyero - - 10 - ns APBO bus clock*2
cycle time tevers - - 5 - ns | APB1 bus clock*2
tcyer2 - - 10 - ns APB2 bus 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 about each APB bus which each peripheral is connected to, see Block Diagram in this data sheet.

tcyin
08 x Ve - XXOS x Vco 7 _____ 0.8 x Vce
X0 / N 0.2 x Voo S CEIEEEEE 0.2 xVcc
X Pwn b PwL
tcr tcr
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teveLe
<—>
wrn i nnnnnnn
toeH-csH twencs
MCSX
testav »l-{€ toEH-AX P >l tesiay twer A
MADI[24:0] ‘( Address ) Address X
tesi-oeL
MOEX (T)
tesL-rRoQMLY < fest-woome >
MDQMIL:0]
< tesLweL >
MWEX « bew
tos-oe toH-oE
o <€ twen-DX
MADATA[15:0] RD { invaiia X WD
> testox
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Separate Bus Access Synchronous SRAM Mode
(Vce = 2.7V t0 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions _ Value Unit Remarks
Min Max
. MCLK,
Address delay time tav MAD[24:0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time '\l\clgLS};(
tcsH - 1 9 ns
trREL - 1 9 ns
MOEX delay time mgLE§(
trReH - 1 9 ns
Data set up ¢ MCLK, ) 19 ) ns
—MCLK 1 time bs MADATA[15:0]
MCLK T — . MCLK, ] 0 ] s
Data hold time PH MADATA[15:0]
tweL MCLK - 1 9 ns
MWEX delay time ;

y tweH MWEX - 1 9 ns
MDQMI1:0] toome MCLK, - 1 ° ns
delay time toom MDQMI[1:0] ) 1 9 ns
MCLK T — MCLK,

Data output time tops MADATA[15:0] MCLK+1 MCLK+18 ns
MCLK T — MCLK,
Data hold time too MADATA[15:0] - 1 18 ns
Note:
—  When the external load capacitance CL= 30 pF
tCYCLE
. <«
MCLK|_|_||_|_|_||_|_|_I_I_I_I
. 1 1
: test tesh
MCSX i | | \ / \__|
i tav. tav
MAD[24:0] ! Address [ X Address X X
§ treL tREH
MOEX i |
é togmL toomH toomL tooum
MDQM[L:0] | |
: tweL twen
MWEX |
H tps toH >l et
: RD ( Invalid WD |
MADATA[15:0] | | | |
: tops
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'|II;«

‘tCSDI
scs - -X [
output i i

tcssi tesHi

SCK
output

)
S AL
S\ S

MS bit=0
(g) fcspe
scs a >
input } |
tesse tcsHE
SCK
input
toee
SOT
(SPI=0) 71
tbse

< >
SoT (Y
(SPI=1) A0 |

il

MS bit=1
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tscyc |
ScK Vor 7 \ Vor
VOL N
tsHovi
soT Von
VoL
tivsui tsLixi
4 N
SIN Vin ViH
X Vi ViL A
MS bit=0
< tQI—IQI » < tQI SH »
a a\}
SCK Vi Vi
VIL \T Vll VIL
tr te i
soT Vou ><
Vai _ | _
4 tI\IQI E 2 th IXE )
SIN W Vi, V,, W
N V|| Vu 7

MS bit=1
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12.4.14 Quadrature Position/Revolution Counter Timing

S6E2DH Series

(Vcc = 2.7V to 3.6V, Vss = QV)

. Value ]
Parameter Symbol Conditions Min Max Unit
AIN pin H width taHL -
AIN pin L width taLL -
BIN pin H width tBHL -
BIN pin L width teLL -
BIN rising time from ¢ PC_Mode2 or
AIN pin H level AUBU PC_Mode3
AIN falling time from ¢ PC_Mode2 or
BIN pin H level BUAD PC_Mode3
BIN falling time from ¢ PC_Mode2 or
AIN pin L level ADBD PC_Mode3
AIN rising time from ¢ PC_Mode2 or
BIN pin L level BDAU PC_Mode3
AIN rising time from ¢ PC_Mode2 or
BIN pin H level BUAU PC_Mode3 P ) ns
BIN falling time from . PC_Mode2 or cvep
AIN pin H level AUBD PC_Mode3
AIN falling time from ¢ PC_Mode2 or
BIN pin L level BDAD PC_Mode3
BIN rising time from ¢ PC_Mode2 or
AIN pin L level ADBU PC_Mode3
ZIN pin H width tzHL QCR:CGSC=0
ZIN pin L width tzL QCR:CGSC=0
AIN/BIN rising and falling
time from determined ZIN tzase QCR:CGSC=1
level
Determined ZIN level from
AIN/BIN rising and falling taBEZ QCR:CGSC=1
time

*: tcver indicates the APB bus clock cycle time except when in Stop mode, in timer mode.

About the APB bus number which Quadrature Position/Revolution Counter is connected to, see 8. Block

Diagram in this data sheet.

tAaLL

AIN

tauBu

BIN

tBUAD

tBDAU
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High-Speed Mode

B Clock CLK (All values are referred to Vin and Vi)
(Ve = 2.7V t0 3.6V, Vss = 0V)

Value

Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer Mode fep S CLK 0 50 MHz
Clock low time twi S_CLK Ccarp < 10 pF 7 - ns
Clock high time twH S_CLK (1 card) 7 - ns
Clock rising time trn S_CLK - 3 ns
Clock falling time trHL S_CLK - 3 ns

B Card Inputs CMD, DAT (referenced to Clock CLK)

Parameter Symbol Pin Name Conditions Min Value Max Remarks

Input setup time t S_CMD, 6 - ns
P P ISU S _DATA3:0 | Ccaro < 10 pF
. S_CMD, (1 card)
Input hold time tiH S DATA3-0 2 - ns
HCard Outputs CMD, DAT (referenced to Clock CLK)

Parameter Symbol Pin Name Conditions Min Value Max Remarks
Output Delay time during S_CMD, CL<40pF
Data Transfer Mode topLy S _DATA3:.0 (1 card) 0 14 ns

. S CMD, CLz215pF )

Output Hold time toH S DATA3:0 (1 card) 25 ns
Total S_ystem capacitance for cL ) 1 card . 40 bF
each line*

*: In order to satisfy severe timing, host shall drive only one card.

twi - twH
S_CLK / 50%vec — ViH 50%Vec LVH
(SD Clock) ] Vi Vie
> trLH
o - IH

S CMD,

- ViH ViH
S_DATA3:0
(Card Input) Vie A

tobLy(Max) I toH(Min)

S_CMD, VOH VOH
S DATA3:.0

N VoL VoL

(Card Output)
High-Speed Mode

Notes:
—  The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this

model is the Host.
—  Please refer to: SD card interface Chapter 15 in FM4 Family Peripheral Manual Main part (002-04856) for Clock
frequency (fep).
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Mcc = AVee = 2.7V to 3.6V, Vss = AVss = AVRL = 0V)

Pin Value -
Parameter Symbol Name Min Typ Max Unit Remarks
Resolution - - - - 12 bit
Integral Nonlinearity - - - - +4.5 LSB
Differential Nonlinearity - - - - +2.5 LSB AVRH=2.7 V to
Zero transition voltage VzT ANXX - +2 +7 LSB 3.6V
Full-scale transition AVRH + Offset calibration
voltage VEsT ANXX - 2 AVRH £ 7 LSB when used
Total error - - - +3 +8 LSB
Conversion time - - 1.0 - - us
Sampling time *2 ts - 0.3 - 10 us
Compare clock cycle*3 teek - 50 - 1000 ns
State transition time to
: S tsTT - - - 1.0 us
operation permission
A/D 1unit
POthar supdply_ CLIJrrent ) AVee . 0.30 0.45 mA operation
+
(analog + digital) - 0.1 9.5 uA When A/D stop
A/D 1unit
Reference power - 0.66 1.18 mA operation
supply current(AVRH) ) AVRH AVRH=3.3 V
- 0.2 3.2 A When A/D stop
Analog input capacity CaiNn - - - 12.05 pF
Analog input resistance RaN - - - 1.8 kQ
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) i 5 uA
current
. AVss - AVRH \%
Analog input voltage - ANXX AVse - AVee v
- AVRH 2.7 - AVcc V tcck 250 ns
Reference voltage - AVRL AVas - AVas Vv

*1: The conversion time is the value of sampling time (ts) + compare time (tc).
Ensure that it satisfies the value of sampling time (ts) and compare clock cycle (tcck).

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual
Analog Macro Part (002-04860). The register setting of the A/D converter is reflected by the APB bus clock timing.

For more information about the APB bus signal to which the A/D converter is connected, see 10. Block Diagram in this
data sheet.

The sampling clock and compare clock are set at base clock (HCLK).
*2: A necessary sampling time changes by external impedance. Ensure that it set the sampling time to satisfy (Equation 1).
*3: The compare time (tc) is the value of (Equation 2).
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Definition of 12-bit A/D Converter Terms

EResolution:

Hintegral Nonlinearity:

H Differential Nonlinearity:

Analog variation that is recognized by an A/D converter.

Deviation of the line between the zero-transition point
(Ob000000000000 «—— 0b000000000001) and the full-scale transition point
(Ob111111111110 <—— 0b111111111111) from the actual conversion characteristics.

Deviation from the ideal value of the input voltage that is required to change the output code

by 1 LSB.

Integral Nonlinearity

Differential Nonlinearity

OXFFFT
Actual conversion : _
OxEFEET  Characteristics \ ...... { Ox(N+1)t Actual con\{er.smn R
{1 LSB(N-1) + Vz1} characteristics
OXFFDt e
: : VEsT .
é Ideal characteristics
- | o b (Actually- | gend T N
=] ! \\ measured | 2 : ;
5 ' value) 5 : !
O 0x004-1 ot - VNt o : :
I : ; (Actually-measured E : :
& ox003+ vale) SOXN-1)T ;o SRS [ Vowar
\Actual conversion 5 T (Actually-measured
- : value)
0x002+ : characteristics ! VNT
<——Ideal characteristics (Actually-measured
0x001+ et OX(N-Z) T value)
/ Vzr (Actually-measured value) i Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
_ . . - x (N-1)+
Integral Nonlinearity of digital output N = Vi - {1LSB SESBl) Var} [LSB]
. . . . . _ Vin+1)T - VNT
Differential Nonlinearity of digital output N = -1[LSB]
1LSB
_  _Vest-Vzr
1LSB= 4094
N: A/D converter digital output value.
Vzr:  Voltage at which the digital output changes from 0x000 to 0x001.
Vest: Voltage at which the digital output changes from OXFFE to OxFFF.
Vnt:  Voltage at which the digital output changes from Ox(N - 1) to OxN.
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3

DY N\ L NP4 \d
Max 2.0 V >< >< Vcrs specified range
Min 1.3V f

D-

*5: They indicate Rising time (trr) and Falling time (trr) 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, trr/trr ratio is regulated as within + 10 % to minimize RFI emission.

D+

90% 90%

10% 10%

tFR trr

Rising time Falling time

Full-speed Buffer

Rs=27Q
TxD+ /\/\/\/ J_
f ) /; CL=50pF
Rs=27Q
TxD- J_
Q C,=50pF
3-State Enable /;
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B | ow-speed load (Upstream port load) - Reference 1

Low-speed Buffer
LT Rs=270
TxD+ *
Rpd % L C.L = 50pF to 150pF
Y A
: Rs=270
TXD- __ R 1
| ( ) Rpd CL = 50pF to 150pF
3-State Enable —— T ;
S Rpd=15k0
B | ow-speed load (Downstream port load) - Reference 2
Low-speed Buffer
T T Rs=270Q
TxD+ MA— VTERM
E ) CL=
200pF to 600pF Rpu
: Rs=270Q
- Wty
| O C.= Rpu=1.5kQ)
3-State Enable 4 T 200pF to 600pF VTERM=3.6V
M1 ow-speed load (Compliance load)
Low-speed Buffer
T LT Rs=270
TxD+ — MWA——
E ( ) /; CL = 200pF to 450pF
; Rs=270
TD- AN 1
9 CL = 200pF to 450pF
3-State Enable . /77;
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Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*)

Internal
Resource INT

Interrupt factor

Active
accept

|

[ ’

' tienT I
: Interrupt factor
| clear by CPU
|
|
|

CPU
. Start
Operation a

*: Depending on the standby mode, interrupt from the internal resource is not included in the recovery cause.

Notes:

—  The return factor is different in each Low-Power consumption modes.

See Chapter 6: The return factor from each low power consumption modes in “FM4 Family Peripheral Manual Main

Part (002-04856).

—  When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power
consumption mode transition. See Chapter 6: Low Power Consumption Mode" in "FM4 Family Peripheral Manual Main

part (002-04856).
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12.10.2 Recovery Cause: Reset

The time from reset release to the program operation start is shown.

Recovery Count Time

S6E2DH Series

(Vcc = 2.7V to 3.6V, Vss = QV)

Paramet Ssymbol Value Unit Remark
arameter ymbo Typ Max* ni emarks
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 treNT 315 567 us
RTC mode
Stop mode 315 567 Hs
without RAM
Deep standby RTC mode 336 667 HS retention
Deep standby Stop mode 336 667 us with RAM
retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
|
INITX
S |
| |
| |
DD
C
Internal RST RST Active Release
| |
f-~—————————————
! tronT :
|
|
|
|
|
CPU
Operation Start
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products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support
devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the
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