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Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(SBE2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

141

94

94

Cc1

P02

TDI

MAD24_0

142

95

95

Bl1

P03

TMS

SWDIO

143

96

96

B10

P04

TDO

SwWo

144

PD5

GE_SDAO

145

PD6

GE_SDDQMS3

146

PD7

GE_SDDQM?2

147

PD8

GE_SDDQM1

148

PD9

GE_SDDQMO

149

97

97

C10

P05

INT10_1

PNL_PD15

MAD18_0

150

98

98

D9

P06

PNL_PD14

MAD17_0

151

99

99

C9

P07

SIN2_1

INT11_1

PNL_PD13

MAD16_0

152

100

100

B9

P08

SOT2. 1
(SDA2_1)

PNL_PD12

MAD15_0

153

101

101

A9

P09

sck2_ 1
(scL2_1)

PNL_PD11

MAD14 0
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Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(SBE2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

154

102

102

C8

POA

SIN5_1

TIOA7_1

INT12_1

PNL_PD10

MAD13_0

155

103

103

B8

POB

SOT5 1
(SDA5_1)

TIOB7_1

PNL_PD9

MAD12_0

156

104

104

A8

PoC

SCK5_1
(SCL5_1)

PNL_PD8

MAD11_0

157

105

105

Cc7

POD

PNL_PD7

MSDWEX_0

158

106

106

B7

POE

WKUP2

PNL_PD6

MCSX8_0

159

107

107

A7

VSS

160

108

108

C6

P68

SCK3 1
(SCL3_1)

PNL_PD5

MSDCLK_0

161

109

109

B6

P67

SOT3 1
(SDA3_1)

PNL_PD4

MSDCKE_0

162

110

110

A6

P66

SIN3_1

INT13 1

PNL_PD3

163

111

111

C5

P65

PNL_PD2

164

112

112

B5

P64

CTS4 0

PNL_PD1
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Pin No.
o Law]
2 |25 |88 | &
. . o
Module Pin Name Function g T :1:'
o LO |Lx< o
o o- | ow m
| 1 x — g L
LLl N—r
VBAT VBAT power supply pin.
Power VBAT Backup power supply (battery etc.) and system 81 53 53 M9
power supply.
AG”E'BQ AVSS AID converter GND pin 91 63 63 | K12
C Pin C Power supply stabilization capacity pin 60 38 38 N2

Note:

—  While this device contains a Test Access Port (TAP) based on the IEEE 1149.1-2001 JTAG standard, it is not fully compliant
to all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in
other devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP

controller.
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Type Circuit Remarks
P-ch }» P-ch Digital output
+ CMOS level output
_ * CMOS level hysteresis input
- + With pull-up resistor control
K - With standby mode control
N-ch }» Digital output - Pull-up resistor
R : Approximately 33 kQ
*lon =-11 mA, lo. = 11 mA
L———————— Pull-up resistor control
% Digital input
Standby mode control
——
P-ch I_ p-cEI I— Digital output
* CMOS level output
* CMOS level hysteresis input
 TTL level hysteresis input
N(E” Digital output :SDRAM-IF Data Input only
L § R = With pull-up resistor control
+ With standby mode control
7-7 + Pull-up resistor
Pull-up resistor : Approximately 33 kQ
control “low=-11mMA, lo. = 11 mA
% Digital input
(TTL)
% Digital input
S (CMOS)
Standby mode
control
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Power-on : Return
Reset or INITX Ilr?tegrlrggl Rournsl:/(le%de Timer Mode Deep Standby RTC [from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
e Detection State Stop Mode State Stop Mode State Mode
N St State State
2 ate State
@ | Function
g | Group Power Power Power Power Power Power
o Supply Supply Supply Supply Supply Supply
'nE. Unstable 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 -
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
E . . . . o :
GPIO Setting | Setting | Setting m‘\zg’h"; ['\)’I';'V'}to"’ﬂg 'i*n'pi t’ GPIO 'i*n'pi t’ GPIO
selected disabled disabled | disabled state state enabled selected enabled selected
NMIX Setting | Setting | Setting '\/I';'Vr‘ito"t"; 'V'ri'vnigau";
selected | disabled |disabled | disabled P P
state . state
Resource Maintain Maintain WKUP V|\_|/:<6I/3
F |other than ) ) previous | previous Hi-Z / input inout
above _ Hi-z/ | Hi-z/ state state Internal | enabled %l q GPIO
lected Hi-Z input input . . enanle
selecie input fixed selected
enabled | enabled
GPIO at0
selected
Pull-up /| Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous previous previous
enabled | enabled o o state state state state
Maintain Maintain
G previous | previous Hi-Z / GPIO Hi-Z /
GPIO Setting Setting | Setting state state Internal ?ﬁlgf:g? Internal GPIO
selected disabled disabled | disabled input fixed | . ) input fixed | selected
input fixed
at0 at0
at0
Pull-up /| Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous | previous | previous
enabled | enabled state state state state
Resource Maintain Maintain
H |other than previous | previous Hi-Z / GIPI?d Hi-Z /
above Setting Setting | Setting state state Internal slr?t(ea(r:niu Internal GPIO
selected disabled |disabled | disabled input fixed input fixed input fixed | selected
GPIO ato at0 ato
selected
Resource . GPIO .
selected Hi-Zz/ | Hi-z/ | Maintain | Maintain Hi-z / selected Hi-Z 1
. . . . . Internal Internal GPIO
| Hi-Z input input previous previous inout fixed Internal inout fixed | selected
GPIO enabled | enabled state state P input fixed P
ato at0
selected ato
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Power-on ; Return
Reset or INITX Ilr?tegrlrggl Rournsl:/(le%de Timer Mode Deep Standby RTC [from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
L Detection State State State Stop Mode State Stop Mode State Mode
2 State State
@ | Function
g | Group Power Power Power Power Power Power
o Supply Supply Supply Supply Supply Supply
'nE. Unstable 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 -
Hi-Z /
WKUP Vx]KLdF WKUP VIVnKLdF
enabled P input P
_ _ _ Maintain | €nabled bled enabled
Setting Setting | Setting . enable
isabled | disabled | disabled previous
External [ disable state
interrupt o o
enabled Malntaln Malntaln
Q | selected previous | previous GPIO )
Resource Internal Internal GPIO
other than iz / iz / Hi-Z / input fixed input fixed | selected
above _ . . Internal t0 ato
selected Hi-Z input input inout fixed a
enabled | enabled P
GPIO ato
selected
. GPIO .
Hi-z/ | Hi-Z/ | Maintain | Maintain Hi-Z | selected Hi-Z /
GPIO . : . . . Internal Internal GPIO
Hi-Z input input previous previous | . . Internal | . )
selected input fixed | . ) input fixed | selected
enabled | enabled state state input fixed
at0 ato
at0
R Hi-Z at Hi-Z at
trans- trans-
USB I/0 Setting Setting | Setting rlnlssmnl/ rlnlssmnl/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
in disabled |disabled |disabled | . 'M€M& | Interna Input Input Input Input
P input fixed | input fixed | enabled enabled enabled enabled
atO at atO at
reception | reception

*1: Oscillation is stopped at Sub timer mode, low-speed CR timer mode, RTC mode, Stop mode, Deep standby RTC mode,

and Deep standby Stop mode.
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Table 12-7 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 = HCLK

Parameter Symbol Nzlrge Conditions Fre((]htjlar;():y*“ Typ*lvalul\(jlax*z Unit Remarks
72 MHz 84 160 mA
60 MHz 80 155 mA
48 MHz 75 150 mA *3
36 MHz 71 145 mA | When all peripheral
24 MHz 67 141 mA clocks are ON
12 MHz 63 137 mA GDC clock 160 MHz
Power Sleep *5,*6 8 MHz 61 134 mA
supply lccs vce operation 4 MHz 60 133 mA
current (PLL) 72 MHz 15 82 mA
60 MHz 13 80 mA
48 MHz 12 79 mA *3
36 MHz 10 7 mA When all peripheral
24 MHz 8 L mA clocks are OFF
12 MHz 7 74 mA
8 MHz 6 73 mA
4 MHz 5 72 mA

*1: TaA=+25°C, Vcc=3.3 V

*2: Ty)=+125°C, Vcc=3.6 V

*3: When all ports are fixed.

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

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: Data access is nothing to VFLASH memory
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S6E2D3 Series

Table 12-9 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

*3: When all ports are fixed.
*4: When LVD is OFF

i . Value .
Parameter | Symbol sze Conditions Fr(?'(\q/lllj_'ezr;cy Typ™ | Max*2 Unit Remarks
*3, *4
0.41 2.07 mA Ta=+25°C
*3 *4
[ Stop mode - - 21.35 mA TA’:+85°C
*3’ *4
- 30.57 | MA | 1 si105°C
*3, *4
1.14 2.8 mA Ta=+25°C
Timer mode *3 %/
(built-in 4 MHz - 22.08 mA T ,—+85°C
High-speed CR) AT
*3, *4
T 33 ™A roiosec
*3, *4
Power 043 2.09 mA Ta=+25°C
supply lcer vCC )
current Timer mode *5 ) *3, *4
(Sub oscillation) 32 kHz 2137 mA Ta=+85°C
*3, *4
; 3059 | MA | 1 —i105°C
* *,
043 | 209 |ma |00 o
Timer mode 3 %4
(built-in 100 kHz - 21.37 mA T l—+85°C
Low-speed CR) A
*3, *4
T 3059 | MA 1o i0sec
* *
041 | 207 | mA Ti':f25°c
RTC mode *3, *4
locr (Sub oscillation) 82 kHz ) 2135 | mA | 4 reseC
*3, *4
T 3087 | MA T 1o 0sec
*1: Vcc=3.3V
*2:Vcc=3.6 V

*5: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-10 Typical and Maximum Current Consumption in Deep Standby Stop Mode, Deep Standby RTC Mode and VBAT

Pin o Frequency Value .
Parameter Symbol Name Conditions (MHz) Typ*l Max*2 Unit Remarks
*3 *4
Deep 108 173 MA T ':+25°C
Standby *g *2
Stop mode - - 1774 MA " oo
(When RAM *Té*‘;ls‘r’ C
is OFF) - 2208 MA TA,:+105°C
lccHp *3 *4
Deep 112 177 MA T ':+25°C
Standby *g *2
Stop mode - - 1778 MA T o
(When RAM IQ‘QSS <
is ON) - 2212 MA TA1=+105°C
VCC 3 *2
Deep 109 174 MA TAl:+25°C
Standby %3+
RTC mode - 1771 MA " o
(When RAM IQ‘QSS <
is OFF) - 2205 MA T ]:+105°C
lccro 32 kHz *Q ™
Deep 113 178 MA TAl:+25°C
Power Standby %3+
supply RTC mode - 1775 MA T ,-+85°C
current (When RAM *:?_*4
is ON) - 2209 MA TAl:+105°C
* * *|
0009 | 0032 | pA Ti': fz’sfc
* *, *|
RTC stop *8 : 0994 | pA | Tllew
*3, *4, *5
| 149 | A | Teviosec
* *
1.0 1.636 MA T:i‘::125°c
RTC *6, *8 *3, *4
lccvear VBAT operation - - 2.828 MA TA=+85°C
*3, *4
| 4242 | WA | 1o
* *
0.7 1.153 MA T:i‘::125°c
RTC *7, *8 *3, *4
operation ) 2277 | WA | 1 cig5eC
- 3.416 A '3, "4
: WA | Ta=+105°C
*1: Vcc=3.3V
*2:Vee=3.6 V

*3: When all ports are fixed.

*4: When LVD is OFF
*5: When sub oscillation is OFF

*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
When the Standard setting (CCS/CCB=11001110)

*7: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
When the low power setting (CCS/CCB=00000100)

*8: In the case of setting RTC after VCC power on
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External Ready Input Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

Val
Parameter Symbol Pin Name Conditions aue Unit Remarks
Min Max
MCLK?
MRDY.input trDYI MELD}; - 19 - ns
setup time
HE\When RDY is input
MCLK
Over 2cycles
Original o o
MOEX \ /
MWEX
tRDYI
MRDY
HBWhen RDY is released
MCLK
A 2 cycles
Extended /
MOEX (j
MWEX ) trOYI
O.SXVCC
MRDY j}
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Synchronous Serial (SPI =1, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin - Value ]
Parameter Symbol name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - ns
SCK|—SOT delay time tiow | a0 -30 +30 ns
. SCKX, .
SIN—SCK? setup time tivsHi SINX Internal shift clock 50 - ns
SCKx operation
SCK1—SIN hold time tsHixi SINX’ 0 - ns
SOT—SCK?1 delay time tsovhi Ss%ifr))(( 2tevep - 30 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcvep + 10 - ns
SCK|—SOT delay time tiove | ol : 50 ns
. SCKX, External shift
SIN—SCK? setup time tivsHe SINX clock operation 10 - ns
SCK1—SIN hold time tsHixe ssclm, 20 - ns
SCK falling time tr SCKx - 5 ns
SCK rising time tr SCKX - 5 ns

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

— tcvep 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 SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.

Document Number: 002-03984 Rev.*B Page 111 of 182



= . CYPRESS S6E2D3 Series

Embedded in Tomorrow™

When Using Synchronous Serial Chip Select (SCINV =0, CSLVL=0)
(Vce = 2.7V to 3.6V, Vss = 0V)

- Value )
Parameter Symbol Conditions - Unit
Min Max

SCS1—SCK| setup time tessi Internal shift (*1)-50 (*1)+0 ns
SCKt—SCS| hold time tesHi clock (*2)+0 (*2)+50 ns
SCS deselect time tcsol operation (*3)-50+5tcycp (*3)+50+5tcycp ns
SCS1—SCK| setup time tcsse 3tcver+30 - ns
SCK1—SCS| hold time tesHE External shift 0 - ns
SCS deselect time tcspe clock 3tcver+30 - ns
SCS1—SOT delay time tose operation - 40 ns
SCS|—SOT delay time toee 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 bhit valuexserial chip select timing operating clock cycle [ns]

Notes:

— tcvep 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 (002-
04856).
—  When the external load capacitance CL = 30 pF.
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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

- - Value ;

Parameter Symbol Pin Name Conditions Min Max Unit

Serial clock cycle time tscyc SCKx Atcyep - ns
. SCKX,

SCKt—SOT delay time tsHow SOTx -10 +10 ns

SCK Internal shift clock 14
' operation -

SIN—SCK| setup time tivsui SINX p Lo ns
. SCKX,

SCK|—SIN hold time tsLixi SINX 5 - ns

Serial clock L pulse width tsLsH SCKx 2tcycp -5 - ns

Serial clock H pulse width tsHsL SCKx tcvep + 10 - ns
. SCKX,

SCKt—SOT delay time tsHove SOTx - 15 ns

. SCKX, External shift

SIN—SCK| setup time tivsLE SINX clock operation 5 - ns
. SCKX,

SCK|—SIN hold time tsLixe SINX 5 - ns

SCK falling time te SCKx - 5 ns

SCK rising time tr SCKx - 5 ns

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

— tevep 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.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance C. = 30 pF. (For *, when CL = 10 pF)
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) . Value :
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
TRACECLK,
Data hold teTmH TRACEDJ[3:0] - 2 15 ns
TRACECLK
frequency trrace - 32 MHz
TRACECLK
TRACECLK
clock cycle tTRACE - 31.25 - ns

Note:

—  When the external load capacitance C.= 30 pF.

HCLK

TRACECLK

TRACEDI[3:0]

tevec

Y _

Document Number: 002-03984 Rev.*B

Page 144 of 182




— CYPRESS S6E2D3 Series

Embedded in Tomorrow™

12.4.18 1?S Timing

Master Mode Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

- - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Output frequency tmeye 12SCK - - 12.288 MHz
. tMHW 45 55 %
Output clock pulse width 12SCK -
tmw 45 55 %
I2SCK—I12SWS I12SCK,
delay time tors I2SWS i 0 24.0 ns
12SCK—I12SDO I12SCK,
delay time* tooo 12SDO i 0 24.0 ns
12SDI—I2SCK
setup time tHso! I2SCK, i 25.0 . ns
12SDI—I2SCK ¢ 12SDI i 0 i ns
hold time Aot
Input signal rising time f - - 5 ns
P S19 ng i 125Dl
Input signal falling time tr - - 5 ns

*: Except for the first bit of transmission frame

Notes:
—  When the external load capacitance CL= 20 pF
—  When I12SWS=48 kHz, 2MCLK=256 Xx [2SWS

Frame synchronization signal (12SWS) is settable to 48 kHz, 32 kHz, 16 kHz.
See Chapter 7-2: 12S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for the

detalils.
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12SCK (CPOL=0)

12SCK (CPOL=1)

2SWS
(FSPH=0, FSLN=0)

2SWS
(FSPH=1, FSLN=0)

2SWS
(FSPH=0, FSLN=1)

2SWS
(FSPH=1, FSLN=1)

2SDO

2SDI
(SMPL=0)

12SDI
(SMPL=1)

—/
N

—»
cYe

b
MLW

N S S
N A% LA

[ J

toFs
«—>

tDFE

PR

tHDI

»!
>

A

tsor )l ytHo

X —
—X —
—X —

Note:

—  See Chapter 7-2: 1?S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for
the details of CPOL, FSPH, FSLIN, SMPL .

0.8V,

12SDI

0.8% Vg

02XV,

0.8 X Vg,

02XV,
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Analog signal
source

Rext

ANXX
Analog input pin

Rain

Comparator

AV

Can

(Equation 1) ts 2 (Rain + Rext) x Cain X 9

Sampling time

Input resistance of A/D = 1.8 kQ
Input capacity of A/D = 12.05 pF
Output impedance of external circuit

ts:

RAIN:
Can:
RexT:

(Equation 2) tc = tcck x 14
tc:

teek:
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Example of Standby Recovery Operation (when in Internal Resource Reset Recovery*)

Internal
Resource RST

Internal RST

CPU
Operation

RST Active

Release

trenT

Start

*. Depending on the Low-Power consumption mode, the reset issue from the internal resource is not included in the

recovery cause.

Notes:

—  The return factor is different in each low power consumption mode.
See Chapter 6: The return factor from each low power consumption modes in “‘FM4 Family Peripheral Manual Main

Part (002-04856).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption mode in FM4
Family Peripheral Manual Main Part (002-04856)

—  When the power-on reset/low-voltage detection reset, they are not included in the return factor. See 12.4.8 Power-on

Reset Timing.

— Inrecovering from reset, CPU changes to High-speed Run mode. In the case of using the main clock and PLL clock,
they need further main clock oscillation stabilization wait time and oscillation stabilization wait time of Main PLL clock.

— Internal resource reset indicates Watchdog reset and CSV reset.
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