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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

200MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SD, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
152

1MB (1M x 8)

FLASH

128K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

192-LFBGA

192-FBGA (12x12)
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Base Timer (Max 16 Channels)
Operation mode is selected from the following 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

General Purpose I/O Port

This series can use its pins as general purpose I/O ports
when they are not used for external bus or peripherals;
moreover, the port relocate function is built in. It can set the
1/0O port to which the peripheral function can be allocated.

H Capable of pull-up control per pin
H Capable of reading pin level directly
HBuilt-in port-relocate function

B Up to 120 high-speed general-purpose 1/O ports in 144 pin
package

B Some pins 5V tolerant I/O.
See 4. Pin Descriptions and 5. /O Circuit Type for the
corresponding pins.

Multi-function Timer (Max three Units)
The multi-function timer is composed of the following blocks:

Minimum resolution: 5.00 ns

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

M Input capture x 4 ch/unit

HOutput compare x 6 ch/unit

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

W 16-bit PPG timer x 3 ch/unit

The following functions can be used to achieve the motor
control:

HPWM signal output function

B DC chopper waveform output function
HDead time function

M Input capture function

M A/D convertor activate function

EDTIF (motor emergency stop) interrupt function
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Real-Time Clock (RTC)
The real-time clock can count year, month, day, hour, minute,
second, or day of the week from 00 to 99.

B nterrupt function with specifying date and time
(year/month/day/hour/minute) is available. This function is
also available by specifying only year, month, day, hour, or
minute.

B Timer interrupt function after set time or each set time.
H Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC;
Max four Channels)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. It is also
possible to use up/down counter.

B The detection edge of the three external event input pins AIN,
BIN and ZIN is configurable.

W 16-bit position counter
M 16-bit revolution counter

B Two 16-bit compare registers

Dual Timer (32-/16-bit Down Counter)

The dual timer consists of two programmable 32-/16-bit down
counters.

Operation mode is selectable from the following for each
channel:

B Free-running

M Periodic (= Reload)

HMOne shot

Watch Counter

The watch counter is used for wake up from low-power
consumption mode. It is possible to select the main clock,
sub clock, built-in High-speed CR clock, or built-in low-speed
CR clock as the clock source.

HMInterval timer: up to 64 s (max) with a sub clock of 32.768
kHz

External Interrupt Controller Unit
M External interrupt input pin: Max 32 pins

HInclude one non-maskable interrupt (NMI)
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
TIOAO O 56 46 38 N2
TIOAOD 1 Base Timer ch.0 TIOA Pin 45 35 30 J2
Base Timer TIOAO 2 114 94 78 L11
0 TIOBO 0O 82 67 57 L8
TIOBO 1 Base Timer ch.0 TIOB Pin 21 - - -
TIOBO 2 115 95 79 K13
TIOA1 O 57 47 39 N3
TIOALl 1 Base Timer ch.1 TIOA Pin 46 36 31 K1
Base Timer TIOALl 2 116 96 80 K12
1 TIOB1 0 83 68 58 K8
TIOB1 1 Base Timer ch.1 TIOB Pin 22 - - -
TIOB1 2 123 99 83 J13
TIOA2 0 58 48 40 M3
TIOA2 1 Base Timer ch.2 TIOA Pin 47 37 32 K2
Base Timer TIOA2 2 124 100 84 J12
2 TIOB2 0 84 69 59 J8
TIOB2_1 Base Timer ch.2 TIOB Pin 26 - - -
TIOB2 2 125 101 85 J11
TIOA3 0 59 49 41 L4
TIOA3 1 Base Timer ch.3 TIOA Pin 48 38 33 K3
Base Timer TIOA3 2 130 106 86 H9
3 TIOB3 0 91 76 60 K9
TIOB3 1 Base Timer ch.3 TIOB Pin 27 - - -
TIOB3_2 131 107 87 H12
TIOA4_0O 60 50 42 M4
TIOA4_1 Base Timer ch.4 TIOA Pin 49 39 34 K4
Base Timer TIOA4_2 132 108 88 H14
4 TIOB4_0 92 77 61 P10
TIOB4_1 Base Timer ch.4 TIOB Pin 28 - - -
TIOB4_2 133 109 89 Gl14
TIOA5_0 61 51 43 N4
TIOA5 1 Base Timer ch.5 TIOA Pin 50 40 35 L1
Base Timer TIOA5_2 134 110 90 H13
5 TIOB5_0 93 78 62 N10
TIOB5_1 Base Timer ch.5 TIOB Pin 29 - - -
TIOB5_2 135 111 91 H11
TIOA6_0O 179 147 117 D9
TIOAG6_1 Base Timer ch.6 TIOA Pin 85 70 - N8
Base Timer TIOAG6_2 200 - - -
6 TIOB6_0 178 146 116 B8
TIOB6_1 Base Timer ch.6 TIOB Pin 86 71 - M8
TIOB6_2 199 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
MADATAO00_0 2 2 2 B2
MADATAO1_O 3 3 3 Cc2
MADATAO02_0 4 4 4 C3
MADATAOQ3_0 5 5 5 D5
MADATAO04_0 6 6 6 D2
MADATAOQ5_0 7 7 7 D1
MADATAO06_0 8 8 8 D3
MADATAQ7_0 9 9 9 D4
MADATAO08_0 14 13 10 ES
MADATAQ09_0 15 14 11 F1
MADATA10_0 16 15 12 F2
MADATA11_0 17 16 13 F3
MADATA12_0 18 17 14 F4
MADATA13_0 23 18 15 F5
MADATA14 0 24 19 16 F6
MADATA15_0 | External bus interface data bus 25 20 17 G2
MADATA16 0 | (Address/data multiplex bus) 10 . . .
MADATA17_0 11 - - -
MADATA18_0 12 - - -
External MADATA19 0 13 - - -
Bus MADATA20_0 19 - - -
MADATA21 0 20 - - -
MADATA22_0 21 - - -
MADATA23_0 22 - - -
MADATA24_0 26 - - -
MADATA25_0 27 - - -
MADATA26_0 28 - - -
MADATA27_0 29 - - -
MADATA28 0 33 - - -
MADATA29_0 51 - - -
MADATA30_0 52 - - -
MADATA31_0 53 - - -
MDQMO_0 30 21 18 G3
MDQM1_0 | External bus interface byte mask signal | 31 22 19 G4
MDQM2_0 output pin 34 i ] _
MDQM3_0 35 - - -
AL 0| e o™ | 2 | 11 | 1o | o
MRDY 0 E\)F()tjtrr;ag:;s interface external RDY 80 65 55 L6
MCLKOUT_0 | External bus clock signal 32 23 20 G5
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S6E2C5 Series

Module

Pin No
Pin name Function LQQ LQP LQS LBE
216 176 144 192
SIN3_0 Multi-function serial interface ch.3 input 25 20 17 G2
SIN3_1 pin 56 46 38 N2
SOT3_0 Multi-function serial interface ch.3
(SDA3 0) | output pin. 24 | 19 ] 16 | F6
Multi- This pin operates as SOT3 when it is
: SOT3_1 used in a UART/CSIO/LIN (operation
fusr;crggn (SDA3_1) modes 0O to 3) and as SDA3 when it is 57 a7 39 N3
3 used in an 12C (operation mode 4).
SCK3_0 Multi-function serial interface ch.3 clock
(SCL3 0) | /O pin. 23 18 15 S
This pin operates as SCK3 when it is
SCK3_1 used in a CSIO (operation modes 2)
(SCL3_1) and as SCL3 when it is used in an I12C 58 48 40 M3
(operation mode 4).
SIN4_0 Multi-function serial interface ch.4 input | 212 | 172 | 140 B3
SIN4_1 pin 193 | 161 | 131 D7
SOT4_0 Multi-function serial interface ch.4
(SDA4 0) | output pin. 211 1l 139 | C4
This pin operates as SOT4 when it is
SOT4_ 1 used in a UART/CSIO/LIN (operation
(SDA4_1) modes 0 to 3) and as SDA4 when it is 192 160 130 A6
Multi- used in an I>C (operation mode 4).
function SCK4_0 :\//I(l)JItljfunctlon serial interface ch.4 clock 210 170 138 B4
serial (SCL4_0) ) pin. o
4 This pin operates as SCK4 when it is
SCK4_1 used in a CSIO (operation modes 2)
(SCL4_1) and as SCL4 when it is used in an I2C 198 166 136 D6
(operation mode 4).
CTS4_0 Multi-function serial interface ch.4 CTS 208 168 B B5
CTS4_1 input pin 197 | 165 | 135 C6
RTS4_0 Multi-function serial interface ch.4 RTS 209 169 137 CS
RTS4 1 output pin 194 | 162 | 132 E7
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List of Pin Behavior by Mode State

S6E2C5 Series

Power-On
Reset or Device - Return
© INITX Run mode Timer mode, Deep Standby RTC
o V'(;ﬂ‘;"'e Input Ir}l?tggré?l or Sleep RTC mode, or Mode or Deep Standby FrSot?nggep
= Detect?on State State mode State Stop mode State Stop mode State Mode Sta{te
2| Function State
3 Group
%)
E gl%vp?; Power Supply ;?gvpﬁ; Power Supply Power Supply gl?gvp?;
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 -
L GPIO A
L S Hi-Z/intern Hi-Z/intern
GPIO Setting Setting Setting '\ﬁ'\zt&'g '\12'\2212 al input Siilti%eeﬂ’ al input GPIO
selected disabled | disabled | disabled P P fixed . : fixed selected
state state input fixed
at0 at0
at0
A Main crystal
oscillator
Iggtuetrg!}/ Input Input Input Input Input Input Input Input Input
main clock enabled | enabled | enabled enabled enabled enabled enabled enabled Enabled
input
selected
. . . Maintain Maintain Hi-Z/intern sgepcltgd Hi-Z/intern
GPIO Setting Setting Setting revious reviols al input internall al input GPIO
selected | disabled | disabled | disabled | P P fixed | e fixed selected
state state input fixed
at0 ato
at0
External . ) . Maintain Maintain Hi-Z/intern Maintain Hi-Z/intern Maintain
main clock | Setting Setting Setting revious revious al input revious al input revious
input | disabled | disabled | disabled | P P fixed P fixed P
B state state state State
selected at0 ato
Hi-Z/
internal Hi-Z/ Hi-z/
Main crystal | input internal | internal Maintain previous state while oscillator active/
oscillator fixed input input When oscillation stops*?, it will be Hi-Z/
output pin at 0/ fixed fixed Internal input fixed at O
or input ato at0
enable
INITX Pull-up/ | Pull-up/ | Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/
C inbut pin input Input Input Input Input Input Input Input Input
putp enabled | enabled | enabled enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin enabled | enabled | enabled enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin | enabled | enabled | enabled enabled enabled enabled enabled enabled enabled
E GPIO Setting | Setting | Setting Mrg'\?i?u'g Mrfél\zgﬂg I';:'ﬁ{ GPIO ::'ﬁ{ GPIO
selected | disabled | disabled | disabled | P P b selected b selected
state state enabled enabled
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S6E2C5 Series

Power-On
Reset or Device ] Return
o INITX Run mode Timer mode, Deep Standby RTC
S V'(;ﬂ‘;"ée Input Irgggré?l or Sleep RTC mode, or Mode or Deep Standby Frsognggsp
" _ Detection State State mode State Stop mode State Stop mode State Mode State
5 | Function State
3 Group
%)
E gfgvp?; Power Supply ISDS[\)NpeI; Power Supply Power Supply gﬁ;vp?;
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 -
Analog
output *2 *3
selected
External N
interrupt o Mamain | GPIO | s intern
enable Hi-z/ | Hiz7 | Maintain P e | Selected. | oot | GPIO
J | selected Hi-Z input input previous Maintai _ intemal fixed selected
state aintain input fixed
Resource enabled | enabled ; at0
previous R ato
other than Hi-Z/intern
state .
above al input
selected fixed
GPIO at0
selected
External Maintain
interrupt Setting | Setting | Setting reviols
enable disabled | disabled | disabled P
state GPIO R
selected - L Hi-Z/intern
R Maintain Maintain selected, .
K esource previous previous S internal al_lnput GPIO
other than Hi-Z/ Hi-z/ state state H|-Z_/|ntern input fixed fixed selected
above . . . al input ato
Hi-Z input input ' at0
selected enabled | enabled fixed
GPIO at0
selected
Hizl ) Hikzl Hi-z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
internal internal . . . . . .
inout inout internal internal internal internal internal internal
Analog fixeF::i at fixeF()j at input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
input Hi-Z o/ o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog analog
analog analog - . . - - -
input input input input input input input input
L enabled enabled enabled enabled enabled enabled
enabled | enabled
Resource
other than Maintain Maintain Hi-Z/intern seclaePcItSd Hi-Z/intern
above Setting | Setting | Setting revious revious al input internal’ al input GPIO
selected | disabled | disabled | disabled | P P fixed | 'Mer fixed selected
state state input fixed
GPIO ato0 at0
ato
selected

Document Number: 002-04984 Rev.*B
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*8: The total average output current is defined as the average current value flowing through all of corresponding pins for a

100-ms period.

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.

Document Number: 002-04984 Rev.*B Page 96 of 201



\»J

—
—

—

———

—

—————

—
—

==~ CYPRESS

Embedded in Tomorrow
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Table 12-3 Typical and Maximum Current Consumption in Normal Operation(PLL), Code with Data Accessing Running

from Flash Memory (Flash 0 Wait-cycle Mode and Read Access 0 Wait)

P ter | Symbol | \oIn Conditi F *4 value Unit Remark
arameter ymbo Name onditions requency Typ™ | Max*? ni emarks
72 MHz 71 161 mA
60 MHz 62 150 mA
48 MHz 51 138 mA | +3
«5 36 MHz 40 125 mA .
24 MHz 29 112 mA | When all peripheral
12 MHz 17 98 mA clocks are on
Normal 8 MHz 13 93 mA
Power operation 4 MHz 8.4 885 | mA
supply loc vee *6,47 72 MHz 46 132 | mA
current (PLL) 60 MHz 21 | 125 | mA
48 MHz 34 118 mA | +3
*5 36 MHz 27 110 mA _
24 MHz 20 102 mA | When all peripheral
12 MHz 12 93 mA | clocks are off
8 MHz 9.4 89.7 mA
4 MHz 6.5 86.4 mA

*1: Ta = +25°C, Vcc = 3.3V

*2: Ty = +125°C, Vec =55V

*3: When all ports are fixed

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

*5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FBFCR.SD = 000)
*6: With data access to a MainFlash memory.
*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)

Document Number: 002-04984 Rev.*B

Page 103 of 201



\»J

%s'gﬂczYPRESS S6E2C5 Series

Embedded in Tomorrow

12.4.8 Power-On Reset Timing

(Vss = 0V)
Pin o Value )
Parameter Symbol N Conditions - Unit | Remarks
ame Min Typ Max
Power supply shut down time torr - 1 - - ms |*1
Power ramp rate dv/dt Vce VCC: 0.2V to 2.70V 0.6 - 1000 | mV/us |*2
Time until releasing Power-on reset terT - 0.33 - 0.60 ms

*1: Vcc must be held below 0.2V for a minimum period of torr. Improper initialization may occur if this condition is not met.
*2: This dV/dt characteristic is applied at the power-on of cold start (torr>1ms).

Note:
— If torr cannot be satisfied designs must assert external reset(INITX) at power-up and at any brownout event per 12. 4. 7.

Lo
Tdv/dt | 02V :
— N —
! terT ! v torr
Internal RST RST Active release
CPU Operation start

Glossary
O Vphw: detection voltage of Low Voltage detection reset. See “12.8. Low-Voltage Detection Characteristics”.

12.4.9 GPIO Output Characteristics
(Vcc = 2.7V to 5.5V, Vss = 0V)

i " Value .
Parameter Symbol Nzlnrwle Conditions . Unit Remarks
Min Typ
Vcc 245V - 50 MHz
Output frequency tecycLe Pxx*
Vecc <45V - 32 MHz
*. GPIO is a target.
Pxx
< »|
treveLE
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Separate Bus Access Asynchronous SRAM Mode
(Vcc = 2.7V to 5.5V, Vss = QV)

Parameter Symbol Pin Name Conditions . Value Unit | Remarks
Min Max
MiaiEni(um pulse width toew MOEX - MCLKxn-3 - ns
oMuCt:p?u): ée;/??i?rrlgss test—av BICA(/:ASD)[(Z[Z C())]] ” -9 +9 ns
rl\w/lo?dEt)i(nIe_)Address toEH - AX MX'S[Z( 0] - 0 MCLKxm+9 | ns
mgﬁi i g;|ay time test - oeL MOEX, - MCLKxm-9 | MCLKxm+9 | ns
mgg;é % tiTne toEH - csH MESXLT: 0] - 0 MCLKxm+9 | ns
mggmgmay time tcst - RoQmL MD'\/IQC,\f[é 0] - MCLKxm-9 | MCLKxm+9 | ns
Er?tea setup—MOEX ! tos - oe MA'\I/DIO:?;]?:[él: - 20 - ns
,I\Dﬂe(ljtgﬁgl;ime toH - oE MA%%'?K[&L - 0 - ns
mx\]’liﬁm pulse width twew MWEX - MCLKxn-3 - ns
m\ﬁﬁegf Sﬁfss twen - Ax MQ\”E’)V[ZE Zf 0] - 0 MCLKxm+9 | ns
M\(/:V?E);ﬂ gelay time tost - wet MWEX, - MCLKxn-9 MCLKxn+9 | ns
m\C/:VSE;TT(;Iay time tweH - csH Mesir: ol - 0 MCLKxm+9 | ns
mggﬁlﬁem time tesL-woomL MDMQC,\?[;( 0] - MCLKxn-9 MCLKxn+9 ns
Eﬂgi)éjtpzt time test-ox MAI\S%?[’%: - MCLK-9 MCLK+9 ns
MWEX T~ twen - MANIII)V/E\\;}I'EK([’SL . 0 MCLKxm+9 | ns

Note:

— When the external load capacitance CL=30 pF (m=01to 15, n =1 to 16)

Document Number: 002-04984 Rev.*B
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External Ready Input Timing
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Val
Parameter Symbol Pin Name Conditions aue Unit | Remarks
Min Max
MCLK?
MRDY input trOYI '\l\ﬂgﬁ)f{ - 19 - ns
setup time
HBWhen RDY is input
MCLK
_ Over2cycle
Original - o
MOEX \ /
MWEX
tRDYI
MRDY
HW\When RDY is released
MCLK
B 2 cycles _
Extended /
MOEX gj
MWEX ) trovI
.
0.5%Vcc
MRDY jj

Page 126 of 201
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vcc <45V Vcc24.5V )
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tcssi ) (*1)-50 (*1)+0 (*1)-50 *1)+0 ns
- Internal shift
SCK1—SCS1 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 +5tcvep +5tcyep +5tcvep +5tcvep ns
SCS|—SCK| setup time tcsse 3tcyep+30 - 3tcvep+30 - ns
SCK1—SCS1 hold time tcsHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcyep+30 - 3tcvep+30 - ns
SCS | —SOT delay time tose operation - 40 - 40 ns
SCS 1 —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 bhit valuexserial chip select timing operating clock cycle [ns]

Notes:
teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

serial is connected, see 8. Block Diagram in this data sheet.

— For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (002-04856).

— When the external load capacitance C. = 30 pF.
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 0)

S6E2C5 Series

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

o Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK| setup time tessi . (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift N N N N
SCK1—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 +5tcvep +5tcvep +5tcyep +5tcvep ns
SCS1—SCK| setup time tcsse 3tcver+30 - 3tcyep+30 - ns
SCK1—SCS| hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcver+30 - 3tcyep+30 - ns
SCS1—SOT delay time tose operation - 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:

serial is connected, see 8. Block Diagram in this data sheet.
— For more information about CSSU, CSHD, CSDS, and the 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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(% tcsoi
SCS 7
output
tcssi ECSH i
ava
tput
outpu -
(SPI=0)
SOT
sor \ F o S
MS bit=0
fcspe
scs 7- D E—
input
tesse tcsHE
ScK
Pt /_\J SS
toee
(SPI=0)
{ose
U
(SR WL
MS bit=1
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S6E2C5 Series

High-Speed Synchronous Serial (SPI =1, SCINV =0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)
Pin . Vec <45V Vcc245V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
. SCKX,
SCK1—SOT delay time tsHow SOTx -10 +10 -10 +10 ns
INSCK i SCKX, Internal shift 14
SIN—-SCK| setup time tivsLi SINX cIocI_< 250 - 125 - ns
operation
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
. SCKXx,
SOT—SCK]| delay time tsovLl SOTxX 2tcvep - 10 - 2tcvep - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep -5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcycp + 10 - ns
SCK1—SOT delay time tSHOVE SS%'%( ; 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLe SINx' clock 5 - 5 - ns
operation
. SCKX,
SCK|}—SIN hold time tsLixe SINX 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time R SCKx - 5 - 5 ns
Notes:

— The above characteristics apply to CLK synchronous mode.

teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 8. Block Diagram in this data sheet.

— These characteristics only guarantee the following pins:

No chip select: SIN4_0, SOT4_0, SCK4_0
Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

— When the external load capacitance C. = 30 pF. (for *, when CL = 10 pF)
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc = AVee = 2.7V to 5.5V, Vss = AVss = AVRL = 0V)

P Symbol | (I Value Uni Remark
arameter ymbo Name Min Typ Max nit emarks
Resolution - - - - 12 bit
Integral nonlinearity - - -45 - +4.5 LSB
Differential nonlinearity - - -25 - +25 LSB
Zero transition voltage VzT ANXxX -15 - + 15 mV AVRH=27Vto55V
Full-scale transition v ANXX AVRH - 15 - AVRH + 15 mV
voltage FsT AVce - 15 - AVce + 15 mV
Conversion time - - 0.5 - - us AVcc 245V
- >
Sampling time *2 ts - 0.15 10 hS AVccz 4.5V
0.3 - AVcc <45V
. 25 - 1000 AVcc =245V
Compare clock cycle™ teek - ns
50 - 1000 AVcc <45V
State transition time to ¢ i i ) 1.0 S
operation permission STT : H
Power supply current AVCC - 0.69 0.92 mA A/D 1 unit operation
(analog + digital) - 1.3 22 WA When A/D stop
A/D 1 unit operation
Reference power ) AVRH ) 11 1.97 mA AVRH =55V
supply current (AVRH)
- 0.3 6.3 MA When A/D stop
Analog input capacity CAaIN - - - 12.05 pF
. . 1.2 AVcc 245V
Analog input resistance RaIN - - - 18 kQ AVeec <45V
Interchannel disparity - - - - 4 LSB
Analog port input leak
current ) ANXx ) ] 5 WA
. AVss - AVRH \%
Analog input voltage - ANXx
91np 9 AVss - AVcc V
4.5 - AVcc Teck < 50 ns
Reference voltage i AVRH 2.7 - AVce v Tcck 2 50 ns
- AVRL AVss - AVss \

*1: The conversion time is the value of sampling time (Ts) + compare time (Tc).
The condition of the minimum conversion time is when the value of Ts = 150 ns and Tc = 350 ns (AVcc = 4.5V). 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 number to which the A/D
converter is connected, see 8. Block Diagram in this data sheet.
The sampling and compare clock are set at base clock (HCLK).

*2: A necessary sampling time changes by external impedance. Ensure that it sets the sampling time to satisfy (Equation 1).

*3: The compare time (Tc) is the value of (Equation 2).
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*6: USB Full-speed connection is performed via twisted-pair cable shield with 90 Q * 15% characteristic impedance

(differential mode).
USB standard defines that the output impedance of the USB driver must be in the range from 28 Q to 44 Q. So, a discrete

series resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB I/O, use it with 25 Q to 30 Q (recommended value 27 Q) series resistor Rs.

Full-speed Buffer

TxD+ ﬂ:{s\
’ )

280 to 44Q Equiv. Imped.

E S
; 28Q) to 44Q Equiv. Imped.

T™XD- __
J ' Mount it as external resistance. j

3-State Enable <

Rs series resistor 25Q to 30Q
Series resistor of 27Q (recommendation value) must be added.

And, use "resistance with an uncertainty of 5% by E24 sequence.”

*7: They indicate rise time (Trise) and fall time (Tfall) of the low-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.

>
Tfall
Falling time

Rise time

Note:
See Low-Speed Load (Compliance Load) for conditions of external load.
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14.Package Dimensions

Package Type

Package Code

LQFP 144

LQS 144

37 37
HHHHHHWTH'ITITH'ITHFH'H[HHHHHHHHHHHHHHHHHH
36 1
4x /NN BOTTOM VIEW
OJoso]c]as]p]
TOP VIEW A
A ‘ '
Cc
0~8 ;
e
SEATING -_' Al
" PLANE 1 & b
@ L SECTION A-A'
SIDE VIEW _ R
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS
A — | — 170 A\ DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 020 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 | 027 TO BE DETERMINED AT SEATING PLANE C.
A\ DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 22.00BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.
D1 20.00BSC A\ DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
e 0.50 BSC WITHIN THE ZONE INDICATED.
/\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 22.00BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
E1 20.00BSC FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
. 025 Tooo Toos BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
: : : SECTIONS OF THE MOLDER BODY.
L1 0.30 | 050 | 0.70
A\ DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR

PROTRUSION ) 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.

A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO

THE LOWEST POINT OF THE PACKAGE BODY.

002-13015 **

PACKAGE OUTLINE, 144 LEAD LQFP
20.0X20.0X1.7 MM LQS144 Rev**
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Package Type

Package Code

LQFP 216 LQQ 216
I @A
| 162 @M 109
Eg E]
A
A B
A
216 O 55
i e b - 4X
Qfotofc]as]o] BOTTOM VIEW
b[$Jo0r@c[as®o®) o
TOPVIEW_

SEATING
PLANE

f=—p—

SECTION A-A"

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.
&DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
&DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
ATO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS 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.

[S]oos]c]
SIDE VIEW
SYMBOL DIMENSIONS
MIN. |NOM. [ MAX.
A — | — | 170
Al 005 [ — | 0.15
b 013 | 0.18 | 0.23
c 009 | — [ 020
D 26.00 BSC.
D1 24.00 BSC.
e 0.40 BSC
E 26.00 BSC.
El 24.00 BSC.
L 045 | 060 [0.75
L1 030 | 050 | 0.70
0 0° — | 8

ﬁREGARDLESS 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.

ADIMENSION 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.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15153 **

PACKAGE OUTLINE, 216 LEAD LQFP
24,0X24.0X1.7 MM LQQ216 REV**
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