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'AiCYPRESS S6E2G ¥ —X

> EMBEDDED IN TOMORROW™ 32 t“‘yl\ Arm® Cortex®_M4F

FM4 <4 o0a>k0—5

S6E2G ')—XI&EHXK 180 MHz CPU, 1 MB 7531, 192 KB SRAM, 20 ED@EIER) TSI, I3 DT AN ITISILELU 3BEDT
FOTRYIISILMSHEREINDG FMA TNNARATHY ., EERT—tA—230 B EUA—ET7 T —2avBIFISHREISATOET,
S6E2G LV —X(F., EEMIELEIRNERH D AHFIEAE R (FIZHFTtSN -, BEHE 32 Evbw1o0aba—5TY, & —XI&
Arm® Cortex®-M4F 7Oty HE#EEHL. 759 1 AEUEB LU SRAM DA FVTAEY EELIZ, FD#EEEL T, E—4FI#%1~< . AD
AVN—EBLUVEEEEAU2TT—R (USB, CAN, UART, CSIO (SPI), I2C, LIN) ZEIZEYEHENTWET, COT—F2L—MiE
HEhTLSE G L. TFM4 Family Peripheral Manual Main Part (002-04856) 1 TYPE5-M4 # G EShEY,

B 32 Bk Arm® Cortex®-M4F 07 B BEtAY R

- BABERERH: 180 MHz B S EEA R Lk

W AREAEY SEy: Bk 1024 K <A B IFIFRYTEAR 2 FrHI)

- I3V EY: &K 1024 K /N

_ SI:AJI\/I/:-:E'J' = ’ B CRC (Cyclic Redundancy Check) 72+5L—%
> SRAMO: BX 128 KB B SDA—RAUATT—RILS6E2GM. S6E2GH & KU S6E2GK
> SRAMI: 32 KB TINA ZDHIZFIFAETEE
> SRAM?2: 32 KB B Ethernet-MAC (& SBE2GM, S6E2GK & U S6E2G2 T/31 R

DAIZFI AR

N | . = .

B SALORAEYTIER (DMA) avbO—F (8 FrRIL) B Smartcard /28712 (B 2 FrAl)

] E)E_)S(;rgi’[ﬁ}slfriptor System data Transfer Controller); B 5 EEOSOvSY—R

B SNEANRSUETI—R W 6 ANV —2

B USB A28 T71—R (8K 2 FrHl): RAMSLUT/AAR B Oy’ E#RHAEE (CSV: Clock Supervisor)

B CAN /2471—2 (BX 1 Fyhl).S6E2GM H&LU B EEFEEH#EE (LVD: Low-Voltage Detection)

S6E2GH T /31 XD &= FIFAAT §E B 6EEDEHEEENE—F

B TLF IOV TILAUBTI—R (&K 10 FrH)l) - RY)=T

-  UART GERIEIZ )7 LA B T—X) - 4

- CSIO (SPI [Zx}E) - RTC

- LIN - RkyF

- 12c - TA—TRBUIALRTC

- I’S = TA—TREUNARYT

B R—2547 (&KX 16 EOFv=RIL) B FDoay oL #EE

m A A 110 R—k Y

YT IL-TA¥ ITAG T34 - R—k (SWJI-DP)
IVARFYR-hL—R-I50+€)L (ETM) (T/AVTELUH
L—REBBIZT D),

AHB FL—X3&0O1/L (HTM)

H41Evyh 2=—5 D

B JARLUOBERG: VCC=2.7V~55V

&K 121 KO EEMA I/0 R—k@144-pin package
R 153 KO E:ENA 1/0 IR—b@176-pin package
B SHEEA(T (RK221=vh)

B J7LEALSAYY (RTC)

B A/D O2/\—% (ADC) (K 32 F¥HRIL)
BFa7ILEAT (32/16 Ewb £9rhHuA)

B 7yRAS>A2 (Quadrature Position/Revolution Counter -
QPRC; K 2 F¥1JL)
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HYA4TLRX FM4 MCU QI AT L

S6E2G ¥ 1)—X

YATLRE. BEHOTHFAUIZEYE MCU Z&IRLGEIRLI=TNA RETHAVICRETHRMICHA AL ZENTED LS.
www.cypress.com [Z2ERT—2EBELTVET, LLTIZ FM4 MCU ICEET 2B HEBELET,

B OBE BRR—tTrA BRO—FTyT
B #RtL Y47 FM4 MCU

B 7OYr—3v/—k YATLRE BERLRILNSEERL
NIVETORRIENE YYD FMA 7 r—av /—hER#L
TWET . FMA 7Y AFRAOHRET T r—az /— &L
TIZRLET:

O0AN204468 - FM4 12S USB MP3 Player Application 32-Bit
Microcontroller FM4 Family: ZOQF) 4 —a>/—hkE, 12S
USB MP3Player V77 D—RRHET—FTIFv. &E
DAL OFMCERAGEICOVTHRALET,

O AN204471 - FM4 S6E2CC Series External Memory Programmer:
D7) r—av/—hE, S6E2CC 21)—X Starter Kit £T.
Quad SPI 75y arEY70Y SIS BOA IS5/ T70
FSLT BN MCU A=A \—HILTOTSTDOERAE
[SDWTEHREALFY,

O0AN203277 - FM 32-Bit Microcontroller Family Hardware
Design Considerations:ZDF7 Fr—=3> /—k&, FMO+,
FM3 8&U FM4 73D MCU AT H/N\—Foz7
DATLERHTE-ODEOIDINEVIEBELET,
BAVRT L)y, K& thOmTFOE. TR I35
BLUTIVIT DA AT—ADEEINEENET,

O0AN202488 - FM4 MB9BF56x and S6E2HG Series MCU -
Servo Motor Speed Control: ZOF7F)r—ar/—kE,
MBIBF56x & U S6E2HG M FM4 MCU D H—RE—4E
EFE) 1—a 0 FRBLET,
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O0AN99235 - FM4 S6E2HG Series MCU - 16-Bit PWM Using
a Base Timer: 32 E'wk Arm® Cortex®-M4 ¥/~ 03> k0—
Z FM4 S6E2H 21)—X E—4lf#l Arm® Cortex®-M4 MCU
DY ATLR FM4 T731)

O AN202487 - Differences Among FM0+, FM3, and FM4 32-Bit
Microcontrollers: 4L X FM 273IJBORYITTSILDE
BIZOWNWTEHBALET , ERUYTzSILEBIZERNDOEEFFRIT.
PJRM RBEURY IS ILERELL ORI ERIZDWNTER
BALTWEY,

O AN204438 - How to Setup Flash Security for FMO+, FM3
and FM4 Families: 2O7 75— 3> /—kE, FMO+,
FM3 8&U FM4 THRARAD ISy atFa)T1D vk
Ty HEEHALET,

B RV

O FM4-U120-9B560 - USB & & U CMSIS-DAP % {iE 1= Arm®
Cortex®-M4 MCU RA—A2F vk

O FM4-216-ETHERNET - Ethernet, CAN &1 USB 1R R L%
{5 2 1= Arm® Cortex®-M4 MCU BF+X vk

O0FM4-176L-S6E2CC-ETH - Ethernet & U USB hA %
{5 2 1= Arm® Cortex®-M4 MCU RA—43%yk

OFM4-176L-S6E2GM - Ethernet &1 USB RANE#A =
Arm® Cortex®-M4 MCU Pioneer Kit

B RYIJIF)L<v=a7I)l
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B & 1247 JEIRATIRE oo, 105
12.4.8 IXT—F2)EINEAZIUT e 106

1. S6E2G V=X TAVIFANT Thauciiii 4 12.4.9 GPIO AR o 106
2. ERREREB ... 5 12.4.10 SAEBINR BAZUT i 107
3. ST —CDRBERI ..o, 7 12,411 R—=RBATAHNBAZIUYT (i 118
4, BIEDEEE o 8 12.4.12 CSIO (SPI) BAZU oo, 119
5. SFEFIE ... 12 12.4.13 SHEBATZAZIUT (e 152
6. B TFHERE. e 14 12.4.14 9T YRHADUBBAZUYT (i, 153
7. AHABEIBEHEIR ..o 54 12.4.15 PCHAZIUY oo 156
8. HHREDTER ..o 63 12416 SDH—FKA VBT z—RBAAL I . 158
81 A EMDEEEE...cocoiieeeeeeeee, 63 12.4.17 ETMIHTM BAZ2 i 160
82 Nuhr—UREEDFEEE....occoeveveeeeee, 64 12.4.18 JTAG BAZUY oo, 162
83 (HARBICEATAFEIE ... 66 12.4.19 Ethemnet-MAC ZAZ2 i, 163
9. FNARBERALDERE ..o 67 12.4.20 PS BAZY (RIVFI7o92aviT7IAUE
10, AEY YT e, 70 B e L 168
11. & CPURT—HMIHITHIHFRE ... 74 125 12EYRAD O IN—B oo 169
12, BRI s 83 126 USBAEME oo 173
12,1 FBFBRRTERE oo 83 12,7 BEEREEE. o 177
122 HEBEIERM oo 85 1271 BEEBEEBREIEYR e 177
12.3 BB e, 90 12.7.2 BEBEBHEEBAB oo 177
12.3.1 B s 90 12.8 ATV AAE)ERAHHERHE. o 178
12.3.2  SHFEFME oo 100 12,9 RAVINAEIREER ..o 179
124 BHRERME oo 102 12.9.1 EREE: EBAFHF/WKUP ..o 179
1241 AU AIIEHE o, 102 12.9.2 EIRER: UBYP e, 181
12.42 HITOOYTAARE oo, 103 13, A= B e 183
12.43 B CR ERIRIE (oo, 103 14, 9T —S -5 HER 184
12.44 A2 PLL DFEREHPLL DAAZOVIITALY BETRBRE. ... 186

ARk = 3 - ) N 104 =R, Y a—arBLTHEER.......oo 188
12.4.5 USB/Ethernet A PLL D{EALHEPLL DAH

IRYIIZAL OBV IZEFER) oo 104
12.4.6 A PLL DERAEHAM> PLL DALY YY

ICHEEE CR VAYIEFER) oo 105
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1. S6E2G VY—X TavsFA4xX TS5

S6E2G 1) —X

TRSTX, TCK, (- A
TDI.TMS = SWJ-DP | ETMHTM® N SRAMO
DO € 7 64/128 Kbytes
TRACEDx, o TPIU/ETB® ROM
TRACEGLK ¥ Table SRAM1
Cortex-M4 Core | € 5 32 Kbytes
@180 MHz(Max)
D€ o SRAM2
— ” 7| 2 Kbyt
s e N / - 3 ytes
§ s | MainFlash IF i
= i Trace Buffer H MainFlash
Dual-Timer |(—) @ —> (18 Kbytes) € 1 Mbytes!
— - i i i 512 Kbytes
N H Security i
Watchdog Timer v ] > !
(Software) £= = usaveeo
[R=S o USB2.0 | ppy
Clock Reset 0% E D(HO.SU) > UDPO,UDMO
Generator g PR evice! 3 UHCONXD
NITX ag g i
z % E ) USB2.0 PHY b USBVCCT
= € (Host/ L U1 UDMT
= Device) 3 UHCONXT
=
3 DMAC
ck T —i 8ch.
DSTC
> naoRxe
. J
1 aPIo Pax,
y P1x,
Source Clock i ,x
xo N v P R o PIN-Function-Ctrl (€=
X1 € '! Osc PLL | 100 kHz | | IZgg MODE-Cul e
CR i E T& O e e
4MHz | | Tao®f
XO0A Sub : <
X14 € Osc i e—— emnvee
: Ethernet-MAC E_TXx,
cROUT € i > s
a4 o=
AvVEC, E:F é, ] > s cLks_cmp
aven, =] it A/D Converter 25g SD-CARD IFF > s parax
AVRL Unit 0 < = —f—s_co.s wp
ANxx =] Unit 1 c
5
ADTGx -] Unit 2 3 P MADx
LS ~ External Bus IIF ¢ 3 MADATAX
> 3 MCSXt MDOMx,
TIoAX € Base Timer ~ ? MOBXMWEX.
16-bit 32ch./ € HNALEMNCLE
TIOBx 32-bit 16¢ch. N MNWEX MNREX,
g CAN Prescaler MCLKOUT, MSDWEX,
MSDCLK, MSDCKE,
(=] MRASX,MCASX
Allix PR = USE Clock Ctr PLL
Bilx QZ hc & % o Power-On
ZINX eh. = Resst
) é § H LVD Ctrl < > LvD
o =
= i Regulat >
A/D Activation Compare o s IRQ-Monitor eoutater ?C
Bch FE" -]
1cox N 16-bit Input Capture @ E CRC Accelerator
7 4ch @ o
16-bit Free-run Timer < o Watch Counter
FRCKO > en ¢ % <
16-bit Output Compare < 3 H Deep Standby Ctrl ’: WKUPx
6ch. B2
DTTIOX > o Peripheral Clock Gating
Waveform Generator o Low-speed CR Prescaler
RTO0x & dh. his
£ External Interrupt |, WTx
Srmmmnnene mmmmem e ra S5 '~
651 PG A R ;inr:rflﬁh € e
3ch,
’ ¢ SCKx
function Ti Muti-function Serial UF €
Multi-function Timer x 2 oo, ¢ Sitx
ra 3| (with FIFO ch.1, ch.4 to » SOTx
RTCCO, ch.7) < TS
susour © Real-Time clock HW flow control(ch.4,5) | S RTSx
>
oA € g  Smartcard IIF 12S Clock Generator P MI2SCKx
1cx cLkx €4 2ch 1ch. 3 MIZSWSx
ICx_VCCx
ICX_VPENx
ICx_RSTx
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S6E2G 1) —X

2. mIERR
AEY 44X
e
S6E2GM6 S6E2GMS8
*E) 247 S6E2GK6 S6E2GKS8
S6E2GH6 S6E2GHS
S6E2G36 S6E2G38
S6E2G26 S6E2G28
FoFvTIZYLaAE) 512KB 1024KB
*>Fv7 SRAM 128KB 192KB
SRAMO 64KB 128KB
SRAM1 32KB 32KB
SRAM2 32KB 32KB
rooiay
miE4
HH S6E2GM6 S6E2GK6 S6E2GH6 S6E2G36 S6E2G26
S6E2GMS8 S6E2GKS8 S6E2GHS8 S6E2G38 S6E2G28
Cortex®-M4F. MPU. NVIC 128 ch
CPU
R 180 MHz
ERETERH 2.7V~55V
USB2.0 (T/A( R/ RRR) 2ch
1ch (& K) 1ch (&X)
Ethernet-MAC MIl: 1 ch.” — MIl: 1 ch”
RMII: 1 ch (]&RX) RMII: 1 ch (&X)
CAN 1ch (&X) — 1ch (&X)
SD h—KA237x—X 1 unit
DMAC 8ch
DSTC 256 ch
FELR: 25 Ewk (&XK).
F—4: 8/16 Ewk
CS: 9 (&X).
SERINRA BT —R SRAM,
NOR 75wyl a
NAND 25w a
SDRAM
TILFIFoHIay 10 ch (&X)
TFILARTT—R ch 1.ch 4~ch 7: FIFO,
(UART/CSIO(SPI)/ ch 0. ch 2. ch 3. ch 8~ch 15: No FIFO
L|N/|2C/|ZS) ch 1: 12S

Document Number: 001-99416 Rev. *E

Page 5/188



A

w# CYPRESS S6E2G L1)—X
miE&
A S6E2GM6 S6E2GK6 S6E2GH6 S6E2G36 S6E2G26
S6E2GM8 S6E2GK8 S6E2GHS8 S6E2G38 S6E2G28
RN—REAT
(PWC./JA—K&A< 16 ch (BX)
PWM.”PPG)
RED [ oo
=R
N (7U—5v
3 faw 7| e 23=uh (BX)
iy | sen
PPG 3¢ch
SmartCard (ISO7816) 2 ch (&X)
QPRC 2 ch (&X)
TaATILEAT 1 unit
Y7 ILEA LoaYD 1 unit
BEthoo s 1 unit
CRC 79t5L—4% Yes (Fixed)
IAIFRVT AT 1 ch (SW) + 1 ch (HW)
SLERENA 32 iHF (FRK)+ NMIx 1
CSV (Vv Eatiikee Yes
LVD (R EE 1% i HHE) 2ch
i CR =%:3 4 MHz
B 100 kHz
e RAVZA: 1 SWJ-DP/ETM/HTM
a1=—451D Yes

<ZEFEER>

TINA XDBEEIL, /T — I FDHNRICE Y, FNTHE U FICE YL TEENTEEEA, RFAFILLEL Tl
L CEITSBELNDBYFT,
C1EFIZLA BB/ C T O IK— FEIZGTICHR—F YOT—2 3 88587 F0 TS S,
- HBECR DEEI/ZDIVT, M2.4.3 REECR BB FSBHELL S0,
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S6E2G 1) —X

SB6E2G V) —XDITRTHEZIF. 144EY LQFP LU 176 E> LQFP MMl A THIBEEIEETY .

AT
SB6E2G
=B R’r—9 Y7499
HOA JOA
LQFP: (0.5mm EwF) 144 iHF 176 3HF

1/0 FR—Fk

121 ¥wF (&\XK)

153 i F (&\XK)

12 Ewk AD OV /\—4

24 ch (3 unit)

32 ch (3 unit)

<ZEFEER>

- HEBEEEBFROEZIZODTE, N3 F—ZBE) #SHEEEL,

Document Number: 001-99416 Rev. *E
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Page 7/188



&= CYPRESS

~— EMBEDDED IN TOMORROW

4. BEORE

32 Ewhk Arm® Cortex®-M4F a7

B RXEEEKE: 180 MHz

W FPU %

W DSP S5t

B AEYREI=VF (MPU): #ARAASRTLOEBMEER L

B RREIRSHE[AATRA—S (NVIC): 1ch @ NMI (/IR

TIVEAFA) | 128 ch DEDEFAAZXEL . 16 DELAAME 5
LARILERE AR

B 24 E b RTLAA2(Sys Tick): OS ZRIEEBRAD Y ZT LAA
~

FoFvTAEY
B D35y a At
A —=RIETovLarE)ERBELET,

O f&X 1024 KB

0275y a7 5L —42#E512&Y. 0 wait TPIEREITA

EX)

oa—RFREREXTHEEE
H SRAM
F2Fv7 SRAM & 3 DD LT= SRAM (SRAMO, SRAM1 &
KU SRAM2)IZKYHBRENF T, SRAMO [F Cortex®-M4F O
7®O l-code /AR E D-code /NRIZIEHEINTT, SRAML &
SRAM2 & Cortex®-M4F a7 ® System /N\R[ZEfShET,

0 SRAMO: X 128 KB

0 SRAM1: 32 KB

0 SRAM2: 32 KB

HERNNRL2BTT—R
SRAM, NOR, NAND 751 & & SDRAM T/ 34 RIS
=K 9 FyTEL Uk CSO0~CS8 (CS8 & SDRAM E )
8/16/32 Evt DT —41iE
WK 25 EVFDTRLR/NR
FRLR/T—EIILNFILOREY R~k
5MEB RDY #BEZ Y R—k
RISV T IVHEEEYR—b

0 4MB Ei{if T 0x6000_0000~ OxDFFF_FFFF M4} &R E 1 1<

ROZUTNABED AL T|IN LR ERIRE
02 BEDRIFUTILE—DHD

DR 95U IILMEQERICY A T L RIBRO
VYIRS ITSA 05 EERT BENSHS

Document Number: 001-99416 Rev. *E

S6E2G 1) —X

USB /1371 —R (X 2 F¥HI)
USB /A7 —RIFTF/INARERRAFTHERSNET,
B USB 7/ (X
O USB 2.0 Full-speed x5t
OBRX 6 IURRAUE
o« TVRRAUF O IFarba—)LERi%
s TURRAUE 1.2 [F/N\LYERE ., AV AT TREREF (&
TAYVI AT REnEERIR AT B
o TVRRAUL 3~5 (&, NILIEREFZIFA V25T MRk %
BEIRATHE
OIVRRA U 1~5 [FF T Iy I 7R
ORIURRAUCD YA XELUTDREY:
s TURRAUF 0, 2~5: 64 /3(+
o« IVRRAU 1: 256 /81 k
W USB /KRR k
0O USB 2.0 Full-Speed/Low-Speed Xt i
O/NLIERE AV AT TMNRES KU T A VYA FREREICKT G
OUSB 7/\1 R D #Efx~ Y% BEM&H
OIN/OUT b—O DNV R A0y D BEJILIE
O&8X 256 N\ kD /My REEYR—K
O oA T v THEEE Y R—+

CAN 412871 —R (&K 1 F¥oRIL) [ S6E2GM &
S6E2GH T /31 AD & IZFI AT RE

B CAN {H#k 2.0A/B IZ#EHL

B JKEXL—bk: IMbps

B 32 Ayt—SN\y D7 EE

TIVFI7aI)TILALIBTI—R (BRK 10 Fr
L)
B ch1B&WUch4~7 1264 NA+Z1E-3£1E FIFO ZHE
B FoR)LZEICBEE—RERDPIORIRTEFET:
OUART
O CSIO (SPI)
OLIN
ol2c
ol2s
B UART
-5 h [ AN 4
a/N\UT4HY L DEIRATEE
OEAR—L—FCzRL—2NE
osERoBYoES)T7ILoaY I ELTERRTEE
OEEHIS—REHEEE (N)TAI5—, IL—IFI5—H&
VA —n\3215-)
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W CSIO (SPI)
O2ZEATII\YI7
OERAR—L—rCzRL—2NE
OA—/N\TUI5—H
OIUTILFvTEL IR (ch6 &ch 7 DH)
OE5%E SPI & (ch4 &ch6 D)
o7F—4K:5~16 Ewk
H LIN
oLIN 7akajl Rev.2.1 123G
O2ZEATII\YI7
OvYRE/AL—TE—FIZHG
OLIN break field £ (T—2&H 13 EVbMS 16 EWMIER
Al
OLIN break TUIR%ER (LEvkh S 4EVhRICEE AR
O2ELRIS R (N\)T1I5—, IL—3IVI5—8B&
PF—nN—3215—)
m 12C
O Standard-mode (FX 100 kbps).” Fast-mode (FX 400
kbps) [Zxfht
O Fast-mode plus (Fm+) (X 1000 kbps. ch 3=ch A kU
ch7=chB®#&) (Xt
m 125
OCSIO (SPI) (ch 1 M#) &KV 12S clock generator
02 R OIERETORIILITHIE: 12S 8 & MSB-justified
OvYARAE—FDH

DMA avkA—35 (8 F¥+IL)

DMA O hA—3(EMIILF=/\R%EHS. CPU & DMA JvkO—35
(FEFIEMETEET S

B 8 DEMMBEICHEBN DEMEAREE Ty RIL

B YOrY 7 ERIENERDERICKSDERERIAD AT HE

W EETRLRZERM: 32 Evk (4 GB)

B % E—F: JOvYERik N—R MR T IYURERE

B EET—REA4T (b N—DD—K/T—FK

B EXTOvoH 1~16

B EREEH: 1~65536

DSTC (Descriptor System data transfer Controller;
256 FyRIL)

DSTC & CPU ZNETITEETT —FEEETEE T, DSTC (&
Descriptor YR TLAXERRALTEY . HoMLHAEY LIZHE
g3 1= Descriptor DIEERBIZHST, AR /RYTII)L TN
ARICEET VERETV, T—HEREBMEEETTEEY .

VINIITHER, NI TESE LUV F— UL B R R—b

Document Number: 001-99416 Rev. *E

S6E2G 1) —X

A/D a2 /N—% (&K 32 Fy¥RIL)
W 12 Ewk AIDOV/A\—4
O FR L BE
03 1=yhEH
O ZHaRE: 0.5 us@5 V
OBEEBRAEE QLANILOEBEE)
ORF VU EBRE—F
OE|T—2KMA FIFO B& (R¥ v EH]MA: 16 X7V,
BREEHRA 4 XRTVY)
R—ZBLT (&K 16 FrRIL)
FrRILSEICEMEE—FERDPHISBIRTEET:
N 16 Evk PWM 24T
B 16 Evk PPG 24/<
N 16/32 EvbDURA—FE4(T
W 16/32 Evb®D PWC 247
B ARUNADUAE—R (AERYRYIE—E)
AR /0 R—Fk
A =X (TIHFFHGMER SR E T [L B BHEBEICE RSN TULVELY
& . ImFEAA VO R—bELTHERATEET . F. ED IO KR
—MZB DY S TR ENTEDINERETEDR— UD
FlalvREERELTLET,
B IGEFTEDT LT TR EE
mFLAILEBE S LUATEE
R—h)asr—a RIS
14 EY Nulr—2TRK 121 EOEENA 110 R—bk
—ERDHR—E 5V FLSUMIRELTZ /0 ST BimFIZ DLy

TIE.T6. WmFHE—EIRLUN7. AHMNBRERX1Z2SS
S,

ZEE2M< (TRK221=9h)

ZHREAA T, RDT OV THEShETS:
(/N fERE: 5.56NS)

B 16 EYRI)—F2347 x 3 Fr¥RI/A1=Yk
B AVTYNENTFr x4 Frrb/1=vh

B 7OrTYbaURT x 6 FrRIL/IA=vk

B A/D EEOVART x 6 FrrIL/1=vhk
BB RL—E x 3 FyR)L/A=yk

B 16 EVk PPG 247 x 3 FvyR)L/A=yh
E—AHIHEERT 5-OICROMEEZRABLTLET:
B PWM {55 St#aE

B DC Fav/ KRR H iaE

B TyRRATHEE

B ATy v T Frige
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B ADC i EhiaE
N DTIF (E—42REEF1L) BlAAH#EE
U7 ILEALoavyy (RTC)

T ILEA LAy I1E 00~99 £THOE/R/B/KEISFEBDH

DUrETVETS,

B ABIEE &/ B /B/-B /%) TOEAAREE. &£/A/8/
B2 (T OERERE £ T8

B RERMC SR EREERO 2T ELAAHEE

B ERAD M ERGEL CEIZ R A T EE

B S555FDEEAIU I ATRE

HYF7vFAH>A (Quadrature Position/Revolution

Counter - QPRC; &X 2 Fv=RIJL)

IT7IRADIAR (QPRC) X, RV av I a—4A DEUBEZRIET

BOIFERASNET £z REICKYTYT A ovhrr4s

LTHERATEET,

B 3 DOHNEARUFAAEHF AN, BIN, ZIN DBEITYOE
EARE

B 16 EYMIBEADIVS

W 16 EvkEEADIUSZ

H2O0 16 EyhavR7LIRE

FaTNEAT (32116 EYRT IV hov4)

FaT7ILEATIE 2 DDTOY S LEREL 32/16 Ewk oY Ay

VATHERSNET,
BEFYRILOBEE-FERDPNORRTETY :

W D)7 F—F

B FHE—F (= YO—KFE—F)

B 7 i ayhE—F

BEthoo4
BEHAIVRTEEEEBAE—FHODEIRDO=DIZERSNET,
JAYYI—REAMYAYY  HT YAy NEEERCR VAYY
F-IXREIEE CR 709 h D& IRATEETY,

B A=\ LB &R 64s (YT U0 32.768kHz)

SNEREAAH =Y

B SNEELAA A AiRF: &K 32 A
O @Iy (IbEMNYTYDETETHRYITYD) BEITHE

B /ORRAATIVEIAA (NMI) : 1K
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DAIFEYTEALT 2 FrRIl)

IAYFRYT AL, BALTOMEISET B EEAH T (T &
yrERELET,

A =XIZETN=F 7 104 YyFR T ETY TR I T I
FIFRYT DZ DD RGBIAYFREVITHNHYET,
=K7Y FRYTRALTIEHEREE CR RIRTEMET S
=8 .RTC E—FRERMNTE—RLUNDTRTOIREEE D
E—RTEIMELET,

CRC (Cyclic Redundancy Check) Z7t35L—%

CRC 77tIL—3ERET—HFELFIRAN —CDOEE KR
REBEFOERFEERLET .

CCITT CRC16 & U IEEE-802.3 CRC32 #HR—kLFET,

B CCITT CRC16 4% IE=(: 0x1021

B |[EEE-802.3 CRC32 &£ ZIER: 0x04C11DB7

SD #—FA24T7x—XI[& S6E2GM. S6E2GH H & U
S6E2GK T /31 AM &= F| FAATHE

TRRRMEIZEMLT- SD h—FIMERTEET,

B Part 1 Physical Layer Specification version 3.01

B Part E1 SDIO Specification version 3.00

B Part A2 SD Host Controller Standard Specification version 3.00

B 1EYrERIF4EYRDT—2/\XIF

Ethernet-MAC [& S6E2GM, S6E2GK KU S6E2G2 T
INA ZRDHIZF| AT RE

IEEE802.3 {L#kIZ#EHL

10Mbps/100Mbps M T —4EREL— xS
MI/RMII IZ&EY S ER PHY F751 RED IR IG
MIl: &K 1 F¥RIL

RMII: K 1 Fv¥R/L

2 SERERSLVFEZEEREISRIG
Wake-ON-LAN [Z 34

T4RY)T2A X EH DMAC Wi

i%1{§ FIFO 2KB £ & U'F1{E FIFO 2KB
IEEE1558-2008 (PTP) [Z#£#L

Smartcard 1247x—X (BX 2 FyrRIL)
B |SO7816-3 [Z#H#L
B H—KR)—5DH/BIZAh—FDH

B i akal
O Transmitter: 8E2, 802, 8N2
O Receiver: 8E1, 801, 8N2, 8N1, 9N1
O Inverse mode

B TX/RX FIFO ## (RX: 16 /A b, TX: 16 /31h)
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oavo /Jeyk

m y0vy

S5EDIRvIY—R (2 BEOSEFIRSS. 2 ADORNE CR FiRS
BLUAY PLL) MOEIRTEET,

oA 9avy: 4 MHz~48 MHz
oYJoyayy: 30 kHz~100 kHz
o0 ANEEZE CR 7AvYY: 4 MHz
O NE{ER CR 70vY: 100 kHz
O XA PLL ZOv%

u)teyk

OINITX iFNLD) Y hER
o/NT—F2) vk

oYk 7Evk

a9+ vFRYT L1472k
oDiEEEREY Y
O4&av9R—\—N(H vk

H0yHEER#EE (CSV: Clock Supervisor)

ME CR RIRIZKIERIOVIERAVT. IO VIDEEE

BEHLET,

B AESIOVIEE (VAvIEL) AREShBE UYL
BT H—EN %

BARMEARKEENRESNGE BAAELRF) VN
7-H-_|“én$a_o

BEEEHE#EE (LVD: Low-Voltage Detection)
AU)—X(F, 2 BFET VCC I FOEEEERLET REL:
BELYTHoGE . BEEREBEEICLYELRAAHFEFY
TUrERELFT,

B LVD1: BAAIZLDIS—HE

W LVD2: F—kJtvhEfE

BEHEEHE—F

6 FEENIKEEENE—FICHIELET,

mRy—7

317

m RTC

Xty

B T4—TFRB/3{ RTC (RAM £#HY 2 LEIR T8
B FA—TREVINAAbYT (RAM R HY. 1 LBINETRE

Document Number: 001-99416 Rev. *E

S6E2G 1) —X

EdonyoEL ke
VAT LBETCHERLAVEIEEILIZOBEIOVIEFELS
HBHIET VAT LEKRD BEEREIRBTHIENTEET,

TINvT

B YT IL-TA¥ ITAG T/3v5 - 7;R—k (SWJI-DP)

B IUARFYR: fL—X-3501/L (ETM) (T/AVT BEUR—
RERBIZT D).

B AHB FL—R-<&0O+/L (HTM)

a=—%1ID
41 EVbDTNAREIE DEEEREFEHo

T

B AEEOER
O TARLYCEERI:
\ele =27V~55V

O USBchO0 /O AER:
USBVCCO = 3.0 V~3.6 V (USB ch 0 )
=2.7V~5.5V (GPIO {§ )
O USBch1ll/O AER:
USBVCC1 =3.0 V~3.6 V (USB ch 1 )
=2.7V~5.5V (GPIO {§ )
O Ethernet-MAC I/O OER:
ETHVCC =3.0V~5.5V (Ethernet { k)
=2.7V~5.5V (GPIO & )
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5. U FECHIE

LQS144
8 "
g g

AR AR EREEEEE-EEEEEE R R R RN R

B B E B A E EHE HEEEEHEHEEE A EEEHEEHEEHEEEEEE
VCC 1 108 | VSS
PAD 2 107 | P83
PA1 3 106 | P82
PA2 4 105 | UsBvCC1
PA3 5 104 | P20
PA4 8 103 | P21
PAS 7 102 | P22
PAS 8 101 P23
PA7 9 100 | P24
PAS 10 99 P25
PAS 11 98 P26
PAA 12 a7 P27
PAB 13 96 P28
PAC 14 95 P29
PAD 16 94 P2A
PAE 16 93 P1F
PAF 17 92 P1E
P08 18 91 P1D
P09 19 LQFP - 744 90 Pi1C
POA 20 89 P1B
P32 21 88 P1A
P33 22 a7 P19
P34 23 86 P18
VCC 24 85 P17
V88 25 84 P16
P35 26 83 P15
P36 27 82 P14
P37 28 81 P13
P38 29 80 P12
P39 30 79 P11
P3A N 78 P10
P3B 32 77 AVRH
P3C 33 76 AVRL
P3D 34 75 AVSS
P3E 35 74 AVCC
V8S 36 73 YCC

Bl8|3)12]= |92 3|g]| 2152123533281 |3]|2|8=|E|8|2|8|e|&]|8|8|2=|N

CFFFFFE G FFEEIIIIREREEREREEEOERES

<EEFE>

—  GPIO #F T/LGPIO #EEDAFZHRFL TIWVET, BEIEIALEEEIZ DIV TDFEMLilGFEGEDEK FE ZSHELL LS,

Document Number: 001-99416 Rev. *E Page 12/188



&= CYPRESS SEE2G o1 —X

~— EMBEDDED IN TOMORROW

LQP176
5 g

mﬁD%DﬁmmvmmNFD&mDOmmi{mmhmm?mﬂv@mvmmﬁcvmm‘,co

PP PP Y LeEfERfEEffREFPERET IR PECERE Y

4 1) B 1 P ] R ] ) ] e e ] el e P ] ] e B ] Bl e ] e B ] e Rt e ] e
voo [t ] 122 | vss
Pao | z | 31| Pz
Pat [ 3 | 150 | Fez
Paz [ 4 | 29| usevoct
Paz [ 5 | 128 | P20
Pas |8 | 27 | P21
Pas | 7 | (128 | P22
Pag [ 8 | 125 | P23
Pa7 [ 9 | 124 | P24
Pso | 10 | 1z | Pos
Ps1 |11 | 22| Pos
Psa |1z | 21| P27
Pag | 19 | 120 | P25
Pag |14 | s | P2g
Pas [ 15 | [1e | Foa
Pag | 18 | 7 | FiF
pac 17 | EaREE
paD |18 | 15| PiD
pag [ 19 | 12| Pic
par |20 | 113 | FET
Paa |21 | 1z | FES
Pog |2z | 11| PeS
Poa [ 23 | LQFP - 176 10| FBg
Pan |24 | ARE
P31 | 25 | [0s | Fia
Paz |28 | A EE
Paz |27 | 06| P10
Paq | 28 | 05| FE3
vee |28 | 02 | FE2
vss [ o0 | 03 | PEI
Pas | =1 | 10z | FED
Pas | =z | 101 | P17
P37 | 83 | A RE
Pag | o4 | o5 | Fis
Pag |5 | E3 L
Pas | 9 | o7 | FPi3
Pag | o7 | o6 | P12
Pac [ o8 | o5 | P11
=l X 54 | PiD
PiE | a0 | 53 | avAH
pso [ a1 | 75z | avmL
Pse | a2 | o1 | avss
par | a3 | o0 | Avee
vssz Evcc

ele|s|2|2|e|s|a]e|z| o] |s|a]a|a|a|x|s|a |5 |85 |8 8|2 |=|n|e|x]|e|e|x|e]e|a|a|u|a| 5| 5| 2|52

OD*—NC‘)?LD(_)(DQ&DN&D‘*GDETJ{DDOC]LLID*—Nmﬁrmwhmm{f\'m?'ﬂw"-ocﬁmm

cifdddd @gﬁrEZE&EEEE{E{EE’EEEEEEEEEEE&&&&E&E%&&@

<HEEFE>
—  GPIO #F T/LGPIO DA FZHRFL TWWVET, BEIEIALEEEIZ DIV TDFEMLilGFEGEDE FE ZSHELL LS,
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XXX_1 40 XXX_2 DESIZ. T R— (") BDOVTWBIHFOROHMFIFIATr—2a 0 R— BB ZRLET, ChEDIHFIE1D

DF v RIVICEHOBEELNHY . ThEh D%
YRR —RHEREL O R4 (EPFR) [C&k>THIAT 2IHFEEIRLTIEELY,

ElCmFRDBBYET .

nFES

LQFP-176

LQFP-144

¥4

AN
@ A =X

imFIRIE
=

1

1

VCC

PAO

RTO00_1
(PPGO00_1)

TIOA8 0

INTOO_O

MADATAQ00_O

ICO_CIN_O

PA1

RTOO1_1
(PPGO1_1)

TIOA9_0

MADATAO01_0

ICO_DATA_0

PA2

RTO02_1
(PPGO02_1)

TIOA10_0

MADATA02_0

ICO_RST_0

PA3

RTOO03_1
(PPGO3_1)

TIOA11 O

MADATAO03_0

ICO_VPEN_0

PA4

RTO04 1
(PPGO4_1)

TIOA12_0

MADATA04_0

ICO_VCC_0

PA5

RTOO05_1
(PPGO5_1)

TIOA13_0

INTOL_O

MADATAO05_0

ICO_CLK_O
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DTTIOX_1

INTOO_2
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PA7

IC00_1

INTO2_2

MADATAOQ07_0

RTCCO_1

SUBOUT_1

10 -

P50

SCS72.0

ICo1_1

TIOAS 2

P51

SCS73.0

IC02_1

TIOBS_2

12 -

P52

IC03_1

TIOA9_2

13 10

PA8

SIN7_0

FRCKO_1

INTO2_0

WKUP1

MADATAO08_0

14 11

PA9

SOT7.0
(SDA7_0)

AIN1_1

MADATAQ09_0

15 12

PAA

SCK7_0
(SCL7_0)

BIN1_1

MADATA10_0

16 13

PAB

SCS70_0

ZINL_1

INTO3_0

MADATA11_0

17 14

PAC

SCS71.0

TIOB8_0

MADATA12_0
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TIOBY_0
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16

PAE

ADTG_0

SOT3.0
(SDA3_0)

TIOB10_0

MADATA14_0

20

17

PAF

SIN3_0

TIOB11_0

INT16_0

MADATA15_0

21

18

P08

TIOB12_0

INT17_0

MDQMO_0

22

19

P09

TIOB13_0

INT18_0

MDQMZ_0

23

20

POA

ADTG_1

MCLKOUT_O

24

P30

MI2SWS1_1

RX0_1

TIOB11_2

INTOL_2

25

P31

MI2SMCK1_1

TX0_1

TIOA12_2

26

21

P32

INT19_0

S_DATA1_0

27

22

P33

FRCKO_O

S_DATAO_0
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S_CLK_0
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VSS
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26
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IC02_0

INTOL_1

S CMD_0

32

27

P36

IC01_0

INTO2_1

S_DATA3 0

33

28

P37

IC00_0

INTO3_1

S_DATA2_ 0

34

29

P38

ADTG_2

DTTIOX_O

S WP_O

35

30

P39

RTO00_0
(PPG00_0)

TIOAO_1

AIN1_0

INT16_1

S CD.O

MAD24 0

36

31

P3A

RTOO01_0
(PPGO1_0)

TIOAL 1

BIN1_O

INT17_1

MAD23_0

37

32

P3B

RTO02_0
(PPG02_0)

TIOA2_1

ZIN1_O

INT18_1

MAD22_0
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RTO04 0
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40

35

P3E

SCK2_1
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RTO05_0
(PPGO5_0)

TIOA5_1

MAD19_0

41

P5D

SIN1_1

MI2SDI1_1

TIOB12_2

INTO3_2

42

P5E
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(SDA1_1)

MI2SDO1_1

TIOA13_2
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36

VSS
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37

VCC
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P40

SIN7_1

RTO10_0
(PPG10_0)

TIOAO_O

AINO_O

INT23_0

MCSX7_0
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TIOAL O
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MCSX6_0

48

40

P42

SCK7_1
(SCL7_1)

RTO12_0
(PPG12_0)

TIOA2_0

ZINO_O

MCSX5_0

49

41

P43

SCs70_1

RTO13_0
(PPG13_0)

TIOA3 0

INTO4_0

MCSX4_0

50

42

P44

scs71 1

RTO14 0
(PPG14_0)

TIOA4 0

MCSX3_0

51

43

P45

scs72.1

RTO15_0
(PPG15_0)

TIOA5_0

MCSX2_0

52

44

C

53

45

VSS

54

46

VCC

55

a7

P46

X0A

56

48

P47

X1A

57

49

INITX

Document Number: 001-99416 Rev. *E

Page 19/188



&= CYPRESS

~— EMBEDDED IN TOMORROW

S6E2G 1) —X

WmFES

LQFP-176 LQFP-144

¥4

AdiA
Iy 2

IR
i

58 -

PFO

scs73 1
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59 -
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INT23_1

60 50

P48

SIN1_0

MI2SDI1_0

DTTI1IX O

INTO6_0

MRASX_0

61 51
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(SDA1_0)

MI2SDO1_0

IC10_0

MCASX_0

62 52

P4A

SCK1_0
(SCL1_0)

MI2SCK1_0

IC11_0

MSDWEX_0

63 53

P4B

MI2SWS1_0

IC12_0

INTO4_2

MCSX8_0

64 54

P4C

MI2SMCK1_0

IC13_0

INTO5_2

MSDCKE_O

65 55

P4D

FRCK1_0

INTO7_0

MSDCLK_0
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(SDA8_0)
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ALTLIESELY,
1 1
29 24
45 37
\Yele EiR
=R inF 54 16
Power 89 73
133 109
USBVCCO 173 141
USB I/O A 3.3V &iRiHF
USBVCCL1 A 3.3V BRI 129 105
ETHVCC Ethernet I/O A &R F 156 126
30 25
44 36
53 45
GND VSS GND ##F 88 72
132 108
157 127
176 144
X0 M2 oavy (RR) ANinF 86 70
X1 XM vy () 110 imF 87 71
Clock X0A $7 yovy (FEiR) ANHF 55 47
X1A $7J sAvy (FIR) /0 HF 56 48
CROUT_0 127 103
— E‘_‘ CR K770 7 \Q—l“
CROUT 1 ANEEE CR HikyOv I H AR = 2
S N— AR N S N— 3
AVCE A%/D AVN—AEE XV DIAAVN—E2DT7F 05 ERiH 90 24
Analog
power AVRL AID AV N—2OT7FaT EEEE A AT 92 76
AVRH AD aVN—4OT7 TR EEEFANHF 93 77
Agﬁl'gg AVSS AID 2 \—4# EU DIA 22 /\—420D GND thF 91 75
C iF C BRRELEEHF 52 44
<HEEE>

- AFNARIZIE, JTAG LZEDTX F FOEX Fi—F (TAP) 2SI ATV FT S, |EEE 1149.1-2001 /= TL/ZEML TUHE
HA, 32 E'v b T/IN1 XD BEE, BLBEEEHFOMDE J—IDID LELEZBEELNHYET, TAP IF-FILTAP I
S RO—=SADF I EILNDERICH L TERASHAET
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S6E2G 1) —X

7. AtHAEBEER

o] EIF: -k
P-ch F P-ch Digital output
X1
N-ch PDigitaI output
R
. AU FEIR/GPIO YU E Z AT HE,
Pull-up resistor control
—{ 7 >—> Digital input A RARHRERRES.
- RIREEER: £ 1MQ
Standby mode control | ., 2 A E—R 8 Y
Clock input
GPIO tRER IR B
A
ﬁ - - CMOS LARLH B
PN + CMOS LRJVERTUIRAA
- TUTyTERHIEGY
Standby mode control | © RF/ASE—RHIEHY
- TLTYTHER: #950kQ
T b > Dlgltal input * lon=-4mA. lo.= 4mA
Standby mode control
R
%0 P-ch F P-ch }ﬁ Digital output
N-ch }ﬁ Digital output
Pull-up resistor control
5 Pull-up resistor . CMOS LALERTFYL AR
- TULTyTHER: #50kQ
@0 >° Digital input
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S6E2G 1) —X

g

[0 %

£

|

o>

Digital input

Digital output

- A—TURLaUv A
+ CMOS LNIVERTUVRAA
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g | =F: )
P-ch P-ch Digital output
X1A }F I{‘I
N-ch }f Digital output
 F AR VA TTHE,
Pull-up resistor control Y IR/ GPIO BRI
% Digital input A RIRBEREE IR
- BIRIFEED: #5MQ
Standby mode control | . ZAU I E—REEHY
Clock input
D GPIO HERIRE:
+ CMOS LR LH S
+ CMOS LRJVERTUIRAA
- TLTyTEEIESY
Standby mode control | © RZ2/ 3 E—HIEBHY
- T YT #50kQ
J p—> Digital input * lon=-4mA, lo.= 4mA
Standby mode control
P-ch F P-ch }ﬁ Digital output
XO0A
N-ch }ﬁ Digital output
Pull-up resistor control
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L E3% %
P-ch }F P-ch Digital output
+ CMOS LR JLH S
° ® + CMOS LRJVERTUIRAA
- TUTyTEEIESY
E o - RV E—RHIEBHY
N-ch }f Digital output . FTYTER: #50kQ
R * lon=-4mA, lo= 4mA
- PCImFELTHERATREE. TURIL
) WA P-ch M5O REEEIZED
Pull-up resistor control
% Digital input
Standby mode control
P-ch }» P-ch }f Digital output
. - CMOS LALH A
+ CMOS LRJVERTULRAA
- AAHlEHY
N-ch PDigitaI output - 7FO5 AR
. - TLTyTEHIESY
- REUNAE—RHIEBHY
- TULTyTHER: #50kQ
Pull-up resistor control « lon= -AmA. lo = 4mA
R .
) S - PCImFELTHERATREE. TURIL
Digital input H A1 Pch FS2 U RBITHITAT
Standby mode control
D Analog input
T Input control
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S6E2G 1) —X

—_—
Pop| =} e
P-ch F P-ch }f Digital output
- CMOS LR JLH A
+ CMOS LRIJLVERTYVRA SN
* i - TLTYTERGIESY
s © RAVNAALE—FHIEHY
N-ch }f Digital output - LTy TEH: $350kQ
R * lop=-12mA. loL.= 12mA
- PC ImFELTHERATRHEE. TU4
JLHE 51 P-ch FS U D RAEEICAD
L Pull-up register
control
% Digital input
——— Standby mode
control
il GPIO Digital output
M@:ﬁ GPIO Digital input/output direction
A b ',. | > GPIO Digital input
4@— GPIO Digital input circuit control
._ﬁ UDP output USB IO/GPIO H1% Z mT 4k
UDP/Pxx USB Full-speed/Low-speed control .
7 > L5 UDP input USB 10 #&E:2IREF:
« JILARE—F /O—RE—R#I#HHY
Differential h -
H j> »—Diﬂ Differential input GPIO g R IR
UDM/Pxx USB/GPIO select - CMOS LA LA
—2> [ ———+ vominpu - CMOS LALERTYLZAAA
© RAVNAALE—FHIEHHY
’—ﬁ UDM output * lon= -20.5MA, lo, = 18.5mA
' (1
| USB Digital input/output direction
i GPIO Digital output
’J\ Z | GPIO Digital input/output direction
I %% GPIO Digital input
GPIO Digital input circuit control
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28 [0 %

e

P-ch }F I Digital output
|
N-ch }f Digital output
R

— Pull-up reglster
control

% Digital input

— Standby mode control

- CMOS LAJLH A

- CMOS LARJLERTYSRAA S
« BV LSk

- TLTyTERGIEHY

© RAVNAE—REI#EHY

- TL7yTER: $50kQ

* lon=-4mA. lo.=4mA

- PZR L RAHFIERIRE (R A —T >

- PZRL S RADEEMILIFMA Family

LA 2 i)

Peripheral Manual Main Part (002-
04856) 1M 1/0 R—+DEFZSHC
Z&

’ L MA @O >° Mode input

CMOS LNILERTYV R AR

P-ch P P-ch }f Digital output

K
N-ch }f Digital output

Pull-up resistor control

g »—> Digital input
Standby mode control

- CMOS LAJLH A

* TTLLRIVERTUSRA S
- TLTyTERGIESY

« RV E—FHlEHBHY

- TULTYTE: #50kQ
* lon=-4mA. lo. = 4mA
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S6E2G 1) —X

28 [0 %

e

P-ch I» P-chl Digital output
L N-ch Ii Digital output

Pull-up register

R ——___ control
/\/\/\F % Digital input
Standby mode
control

- CMOS LR L H

- CMOS LARJLERTYSZRA S

- LTy TERHE®HY

© RBUINAE—RHEBHY

- LTy TR $350kQ

- lon =-8mA. lo. = 8mA

« PC {FELTHERTREE. TI4

JLH A P-ch MU D RAEEIZEHD

control

}7 Digital output

pch 1 Pull-up register

N N-ch [ Digital output
Fast mode
o control

' Digital input

Standby mode
control

- CMOS LALH A

- CMOS LRJLERTYLZAAS

- 5V LSk

- LTy T ERHIESDY

© RBUINAE—REHEBHY

- TLTYTEH: #550kQ

- lon=-4mA. lo. = 4mA (GPIO)

* loL=20mA (FEE—F T3R)

- PZR L RADFIEEIRE (R EIA—

PN % )

+ PZR LY RAMEEHMIETFM4 Family

Peripheral Manual Main Part (002-
04856) 1M 1/0 R—bDEETSELC
&

c PC WHFELTHEATREE. TU4

JLH A P-ch MU D RAIEEIZED
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S6E2G 1) —X

28 [0 %

e

Pull-up register
control

Digital output

:
o ) P]tl
!

R

M

Digital input

l— Digital output
=

+ CMOS LRLH S

+ CMOS LRJIVERTULRAA

+ BV kLSUk

- LTy ERGESY

- TULTYTHER #50kQ

© lon=-4mA. lo.= 4mA

+ PZRLPRADFIETRE (A —

T RLAHI)

- PZR LU RAMEMIETFMA Family

Peripheral Manual Main Part (002-
04856) 1M 1/0 R—+DEZTSHELC
Z&

P-ch I Pull-up register

control
XOA P-ch Digital output

P N-ch l— Digital output

vV ' Digital input

Standby mode
control

0SsC

- CMOS LR L H

- CMOS LARJLERTYSZRA S
- LTy T ERHIESDY

- LTy TR $550kQ

- lon=-4mA. lo.= 4mA
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x| Bl B8 &%
P-ch Pull-up register
control
X1A P-ch }7 Digital output
° YT HIR.GPIO Y X TTAE,
- D F IR R IR
N-ch }—
Digital output - RERBIER 1 10MQ
0 GPIO t#%REEIRES:
+ CMOS LAJLH S
R + CMOS LRJLERTYSRA S
‘ Digital input . 7"»7“;7"#&#;1%'1?&[1?&}
- TLT7yTER: £ 50kQ
Standby mode + lon=-4mA_ lo = 4mA
control
|>—o<)—4»7 osc
RX
o o— A\\N\——"
Standby mode
control
- Clock input
P-ch } Pull-up register
control
P-ch }f Digital output + CMOS LRLH B
+ CMOS LRJLERTULAAH
- - 7HadHAh
- TLTyTERGIEHY
N-ch }f D|g|ta| Output . X@yl ('f-'E—FﬁlJfﬁﬂZfJU
R - LT YTER: # 50kQ
. IOH =-4mA. |o|_ =4mA
(4.5V~5.5V)
R * lon = -2MA. loL = 2mA
(2.7V~4.5V)
' Digital input
Standby mode
control
Analogoutput
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8. kLN EE

FERTNARIHIEETHIELES = FERT NI ROHBED, FASNIEHN (RBEH. REEHLE) ITEoTHREL
EASNES UTIT FEBERTNARELYEEEOB VKRB THEAL TV KEHIC, TR -BELGHAIEESLEWNEIRITDON TSR
BALZEY.

8.1 EBEHLEDIEER

COTIR FEART N REFEALTEFRB ORI ETOIRITER I NEFRITOVTHERET,

BRI DOEST
FEERTNARATE BREGRAN R (BE. BREERE) NHLSEBIERT HAIREEAHYET . CORFREZED-L DA &
REBTY . M->T. ERE—HE TLRADEDBNFITFELLEZS,

HEEEMIESH- BT

HERBERGE. FBET NI RO ERLGBHEERIETH-ODEHTT . ERHFHORBERL. TRTEOEHDOHEERNTRIES
nFEY,

BICHESESFHENTIEREEN., COFHEBATHERT L, EREEICEZEZRIETENHYET,

AEMCEHSNATOGEMERSES . BEEHELIREESE TOFERARRIELTOVERA, RESNTOSUNDOEHTOERZ
BEZDGZET, BT EANCEEIPIETITERIZEN,

WFDONEL LURE

FHEERTNARIZF, BESLVEEAR DIHEFISHLTORYFEVDE, ChSICHLTUTOEENNETY,

1. BEESLIUBEROKLL
BIFFICRAEREBZDIET ERINMMENDE. FTNAAAORBIZEIENEL, ELWVEAICIHXIZEIZEYET, B 0%
HOBRIZIE, COLSHBEEE-IFBERODREEZEHIEL TS,

2. HAOWmFDRE
HAmFEERIEFEIIMOE ARFE I— LY, REGBREAREFERTIERERISRNIBENHYET . ZDIKE
NEBEHETNIZANGIELET DT, SOIIHERITLELESIZL TS,

3. RERAANFEFOINE
AVE—FURDFEEICEVAAGRFIE. A—T UV RETHERATIEHENTREICHIGENHYET  EUHERZNLTER
IHFOT SURIRFITER LTSS,
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SyFFYFS

FBERTNARFERLEIZ P BE N HOEEHEMRTHZEICIYERINET . AL SEBLREELMAONI-IGE. NEOFE
PNPN 4 (HAURSHEE) NEBELT. HE mA ZBAARERINERHEFICHENKITEIEAHYET, CNESYFT7YTERUVE
j_o

EE SVFTYIDRLBEFLEERT NARDEEMEEERD LT THE WIRICEYRE. KB RAXOBNEHYET . ChEMHLT ST
HIZ, UTORIZTEELLZSLY

1. RREBULOEENHFICMHEIENENELSICLTESWN, EEH/ A X, —UR EICHFRL T,

2. BREBA—TUOREZEL. BEEGERDRNGLESICLTZSLY,

REFORHE ERBOETF
HAZETIH. T2, EHBTTEEORERBILREDRTONTOET  BERASISFELHRFATHIBLTE. ChoDRFIISEET
BEIBFELLET,

I/ IILt—THKE
FEERTNAR(E, HAERTHENRELTT, YHFERTNARABKELTEH BRENICARSIH, AKER, HEWTEEEE
CSERNES. BEHKIE, EBEDOTURERGT. BRI RS, BERMIL X RERET. SREMEG LR EE DR EHRFERFELLET,

ARICEATHEE
AEHIZRESNEYATLRABREEEZO—RAR QUE1—45—  EFNEBLEIUVEFFHMES, EEMRS. BE. AT,
N=YFILA. RERRE) ITFERTILEERLTHS-EESNhTUWET,

TE: BOTEELREMNERSIN, RICLZREUVERSNGVGE HENICEXGEZEESAN DEREG - SKRIIHTHE
REBEEREEZHSIAE (RFNERICETHRRISHE. MERBEBRTHE. MEIBEEH. KEMED AT LIZEITHEITHIE.
ERHFOIO DEREESR. RRVATLAICE TSI MILESHIEEND)  GoUIBH TEIMEBEEAE RSN SAR(EEPRS. T
HBZEZLD) [TEAShDIRIF - BESNLDTEIHYFE A, ZE. ChoDARICERERNMERASAIEICRYRELE
BEFITOVWTE, BEEZAVDRET D TI T RIS,

8.2 Nuhyr—CERELDIEEE
IR —SIZE ) —FEAREREEERAHYET . WThDBEL, FALRTEOMSMECET 2R ERTIE. B 0HEETS
FHTOREITHLTOABERAEINET . RESHOHM OV TIXEERMAETTEBLEHLELESLY,

)—FH#EAR

J—REARNV T =S DTV NERANDREF K, TUNEBRAERFALR/ T TEHEEY T IMEERLTII U ERICE
KIDHEENHYES,

TVUNERANEEFALRTTEHEEE TIVRERDRIL— FR—LICY—FEAR. BRIFAEICES70—FAEEE (V—T Y
WEIDT &) N—REIZERSNET . COBE. FALEFTEERICE BERAERORFEEEZ LELSHRAN AN —FERS
MHYFET ., SHOREHERHE TREL TS,

VirobREFAZTIERICEDER. V7yrOBERORELEL IC OU—FOXRELELNELGLEE, REMZER., EMTRRESIEE
CYIEAHYFET . CO=. V7 DERORELELE IC D)—FORAVEOIREZHEZRL THORETHEEHBOLETS,

RERET

REEREMR/N\VT—DF U—FEARELLERL T, Y—FDESTHO O, U—RAERBLOT D EEZF>TOET . T /v7r—20
ZEALITHEN U—FEYFIHL U —FERIZEDA—TUoRRP, FAETVYDICEEVa— M FRRNIRELOT V0., BULGEE
BWOSBEEGYET, BEEAL)TIO—FREHEL 2R ILICEEFHOIVIFEEERLTOET A#ROIU V5 I
HoTRELT ALY,

$ao)— Ruir—o

FE: BGA /Ay —2®M Sn-Ag-Cu RIR—ILEZE Sn-Pb £ R IFAFICTRELESE. FRKRICKVESBENMETTHIENAHY
FIOTTEERBLNEY.
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FEETNLADREEIZONT
TSRAFYI I —DIEBIETTETNS =, BARDREBICRE T A EICKYIRBELET , WBLI=/ vy —2(CRERO EH
hot-15E. RERFIHMEREIZLAMBEEDET OV =059 IR RETHIENBYET, LTORIZTEELLSLY:

1.

5.

RBGEERIEOH LA TIIHEMITKSDBEENECYFET  COLIBRTZE T TOREEREDDRVNGRICREL TS,

2. HROREGHIEIFSARYIADEHFREHRELET , HXHEE 70%RH LT, J2E 5°C~30°C TREZHELLET,
3.
4, BHTEMBEBIZGLT, FEERTNARADBWEMELTHEENDEWTILE SIHA—FRERAWL, FEFIELTUUASFIILEFERLT

RSA 10— HBH LG A IZIXEE 40%~70%RH ZHEV-LET,

BYFET FEBRTNARETILEFIR—MRITANTEHLTRELTIZEL,
ERETADFELET DIHFTOEERD L UFTIELE T TS,

R—F 52DV T
B LTIz S —DER—F0 5 (NEER) =BT HEICKYRBRIBETHIIENARETT  AR—F 5 (F, B DOHETIEETER

LTS,

f4: 125°C/24 B

BES

FBARTNARIHERICKIBIRFRCLOT VD, LTORICDONTITEEZSLY

1. EEREOBEREEIL 40%~70%RH [CLTZEW, BRIBEE (14U HELKE) OFERALELBLEICGCTRIFLTZE,

ERT AT FALZE., FAEIT, BLUREDMAHRRFE RIS HEBL TSN,

AAROTEH DO, fEwFE-EBRGHLEN SRR (IMQ BE) TRbISHEBLEY, EEHOKR-#MEFAL. KICEE
T BB EFBEBRMER/NRITHRDOKISITL TSN,

AR FBRER. BT EHFERRER/IRICRDLIICL TS,
HITTERORER., FARFO—ILGEEDTELOT VMBI OERITE TS,
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8.3 RABEBICHETIIEFEE

FEERTNAADEERE. FTROBAEEEEZNLUNDRBEEGIZHKREFELET,

CERICH-TE LT RIZTFELESLY

1. BERE
EEREBETCORHADOERIE. TNAARAEEEFTHTUVMEREIZE)— IO FRESHRLETIEANHYET ., BZE
NEESNIBEE. PHELEEZEI HEDNREESELLET,

2. BHESHE
FBEERTNARADERICEERICHBELELONEET L. RENRELBFEORRELIIENABYET . COKITIHA.
HEOHLEFIEIREDHLOMEESBEOLET,

3. BEMAX.ER. H
BEEEARAZERTTC. B HENATNARAELERETERT L LERBICEYTFNAARIZEZEEZRIZFTHEEMN
HYET, COISIBRETTOSHEADHZE (X, BFIEFRIZDOVWTIREESLY,

4. TREHR-FEER
—RDTINARIE, FKET L. SR, FERICSOSINIBREFZEELTHEYET A, LIzH > T, ChoFERL TITHERALLEIL,

5. FIE-FEN
AR BEBEBE—LFBEOT NSRRI FRAETEHYERA BAYMOIESTIE, SHEBICESEN TS, BIE-FALET L.
FORICEREH SRR ETIBNAHYET,

ZOft, ARREFHRCRRET COCHEREEEANDGHE L. BERAFITHHKTZSL.
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9. FNARFEALDERE

BRIEFIZOWLT

VCC. VSS IHFinFNERHDIGE . TNNARERF LISy F 7T HEDREIEEHILTHHI12, T RN TRIELIZTAEL
DESLEEHBLTHYEITN., FEEHFHOER-ISURLARILD ERIZEDANO—TIEEDBEEDFLL - B A ERREEETFHLE
D=BIZ. BT ENLFTRTENRTERBIUT SURIZEHRL TS,

BT AT NAZADELTEERIGFE GND iiF DM, AVCC fiF& AVSS iHF DM, AVRH iiF& AVRL i F ORI 0.1uF FBE®D
TSIVIAVT U ENANRAVT U ELTERT A EEHELET,

BREEEDRELICOVNT., BREEEDOEEL VCC DHERBEFHNICEVTH. RBLEEEAHLILEETIENHYET . B
FALDOEFELLT, VCC &, BERAAEKE (50Hz/60Hz) I1ZHITRVvTIVES (E—oY—E—VfE) ZHEBE}EELERD 10%URAI
LTLEEE W, i D, ERVIMRA CKDBRHEEBOBELEBE(L 0.1V/ps LITFIZL TS,

KEFIREFEIZDOLT

X0/X1, XOA/X1A SHFDEDD /A XIEATINA ZADBREMEDRRA ETYFET , XO/X1, XOA/XIA HFEIVKRZRERF (F=Et
FIVIRIRTF). SHIZTIURADNANRAV T oYL TESRYALICEBE TS ESITTIURERERETL TS,

FT=. X0/X1, XOA/XIA FDEYVEST SUR TR KTV RERT I —IIEREL-BEEF TE S0, BGERELET,
REERICT, FRTIKEBRDFORIRTMERERL TS,

HIToRvyAKEREFICOLT
A)—=AXDHT IRy RRABISEEEREBNA R EToTHY. BIEENMEH O TVWET , BRELE-RIRESE 564
ToOvIRKBREBIFICIE, UTOEEEH-T KBRS FOERAEHELET:
B REXRLEI(T
H4X:3.2mm x 1.5mm Ll E
BRBE: 6pF~T7pF 8%

m)—K 547
BRAE: 6pF~7pF 18
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SNEORYOEREEDTE

A0V DAHELTHEIOVIEFERT DB AL, XOXL IHFENERIO VI AAIZHREL. X0 IimFI2o0voE AL TEESLY,
X1 (PE3) #&FIZNE /0 R—rELTHEBATEE T, AHFRIZHI 09D ANELTHERYOYHEERT S5 A &, XOA/X1A IHFE5
OOy AAIZERTEL. X0A IiF(2oOv0%F A AL TS X1A (P47) dmFIERA 10 R—hELTHERATEET,

o S ERY O {5 I
ATINAR
{>@ XO(XO0A)
SNEIOVI A RIZERTE
SR 10 R—keL — | X1(PE3). X1A (P47)
TEAHE

INF 7792307 VinF%E 1°C aFELTERATHBEDRWLIZDOINT
RIVFI7o92av Y7 IViEFE 12C FELTHERTIBE. TO2ILHAD P-ch FSUPREEEICT4E—T LTI, LAL. I2C
HFHENDIFHFERRIC, TS RDEREEESTY. MCU BIRZEA ZICLIZEFESED 12C NRV AT LANERGLTIEIWIFER A,

C iFIZDWT

A =XELF2L—2FRBELTLET, 17 C ifiFé& GND HFORBICLF2L—2ADOFERBILTUY (Cs) FEHKELTESLY,
TRAVTUHIZIFEIIVIa T oY FERIIREED B REFEOaL TUoHEFRAL TSV, 8. BB ESIv/a v TUoH R
EBIZLPBEEDOELIBICHEMEFE . Y5V HH)Z2E2L01NHYET . AV ToYOEREFHEEEDR. FREHICEBVWTRBESS
F3avToHEERLTESN, AV —XTE 4.7uF BEDEBILTUOHEHELET,

AKTFINALR —‘L

VSS

GND

E—F¥g¥F (MDO) [ZDLVT

E—KFiHF (MDO) [ VCC #iFFET=IE VSS IiFICEEBEHREL TSN ABITY YA ATESBZIHEDBMT, E—FIHFLAILE
EERETEDSIINTNTVTFLETIVEDUETBEEICIF., /A RICEKYTNARANERE T TANE—RIZASDERFIET 5=, FIL
TITERIETNEOUIERT HIERIEXTESLHECNZ 5L EIZ, E—RIFFMN DS VCC IiFF=(L VSS i FADIEBZ &/
L. CEBLEHEVWAVE—F VR TERT DL U ERZEERETL T,
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BREARIZOWNT
BRERA /YT ZBIEREBN. HAVERDIEETEAYIEET> TS, AID AV A—42E &Y DIA 2 \—4%FEALAEL
B4 . AVCC= VCC B&LU AVSS = VSS ZHEREL TESLY,
AR VCC — USBVCCO
VCC — USBVCC1
VCC —ETHVCC
VCC — AVCC — AVRH
Wil AVRH — AVCC — VCC
ETHVCC — VCC
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GPIO &R | FRjEARHT [FREARH |HEFA e o AHTOUER | WEASA | ADl0IESE GPIO 5&iR
roJE=E
PAEBALL e e . e . s
. R, U EATARE BEATRE | Hi-Z/WE | BERMRE | HI-Z/WER ERTIKRE
7| ZRvo | BGERE | BERE|BEAE| a B | ANfOEE | &% | AAfOEE e
AR
Hi-Z.~ . .
o e . Hi-z~ | Hi-z~
YIRBRIR | WHAD | ooan 2 5 [ s AR SR AERS . TR RS SRS B, Hi-Z B A AT OJEE
HAOwmF  |ToIEE o <
roJEE | FolIBEE
ANT
Ethernet /0 | cpewoe— | spew o= |z o [ER:0EN ]
BEIREE HEART |HEAST |HEAST oo
y EERE | EATRE G;Lcﬁ’ff Hi-Z P8 GPIO
EzRusDY 1245 B ro‘jﬁ AAT0IEE RIREE
V—RERE E
Hi-z Hi-z~ | Hi-z~ Hi-Z.~ A &R
! ANT | AhT AATOJEE
GPIO
EIR
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EMBEDDED IN TOMORROW

S6E2G 1) —X

/\o'j_d-y —- = e =, Y =,
Jeyk | INTX TIQJBX ey A4TE—F, kA j_x?;;}émc o ?ir
iz | AR " < RTC £—F, FH=(3 . E-PEE RI2/3
1 = Yok | RY—F e i TA—FREVNA(R T | E—FEREE
R LRE | BB m | £opxm | APVTERRE £ iR K
B Tn-7
ﬁ e
® B R B TR TR B
FRE =% =% =% =% =%
- INITX=0 | INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - SPL=0 SPL=1 SPL=0 SPL=1 -
Ethernet A
NIRIREE B
WERT |RERT|RER Lfﬁ'.iif“‘
SNEREAF GPIO &R
. EATREE | EATRE ¢ Hi-Z,/ &S .
Wi — ®i% e ML | antoim | CPOER
ERUSNDY JEE
Y AERE g | HZZ | HiZA Hi-z./ PIEB
GPIO - ANT | AHT AATOIERE
IR

*1: HTRALTE—K, {Ei&E CR 24 <YE—FK, RTC E—FK, XAMYTE—K, T4—TREU /AL RTC E—RBLUVTA—TREV NS

AR TE—RIERIRNEIELET,
*2: AATE—RIRREIZIERNREZFRE. RTC E—FFEEEFIAMTE—RIKREIL GPIO F#IR - HNEAATOIBEETY .

*3: AR E—FIREITERREERE. RTC E—FEEEFRAMNTE—NRET HI-Z REBAAT0OIBEETT,
*4: EPFR14.E_SPLC LY RAIZKYBIRESNTLNBIHEEERLET .
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S6E2G 1) —X

12. BRHHE
12.1 #ERBRKER
EKIE
|HE s Bif )
=/ = F N
BEREE 7 Vce Vss - 0.5 Vss + 6.5 \Y;
EREE (USBA)™L™ USBVccO | Vss-0.5 Vss + 6.5 \%
EREX (USB A)™ USBVccl | Vss-0.5 Vss + 6.5 Y
EIRERXE (Ethernet-MAC )™ ETHVce | Vss-0.5 Vss + 6.5 \%
FFHayERERE 1° AVce Vss- 0.5 Vss + 6.5 \Y
TRy EEERE 10 AVRH Vss- 0.5 Vss + 6.5 \%
USB 8&U
Vss - 0.5 Vce + 0.5 (< 6.5V) V  |Ethernet-MAC ¥
ZBR<
Vss-0.5 |USBVccO+0.5(<6.5V)| V |USBch.0 ¥
AREE ™ Vi
Vss-0.5 |USBVccl +05(£6.5V)| V |USBch.l#F
Vss-0.5 | ETHVec+0.5(<6.5V) | V |Ethernet-MAC ¥
Vss - 0.5 Vss + 6.5 V |5V kLSUR
FTHaJmFANEE " Via Vss - 0.5 AVcc + 0.5 (< 6.5V) \%
HAEE™ Vo Vss - 0.5 Vce + 0.5 (£ 6.5V) \%
10 mA |4mA 2147
20 mA |8mA 24( 7
LLAJLRKREAER © lou -
20 mA |12mA 247
22.4 mA |I12C Fm+
4 mA |4mA B4
8 mA |8mA A4
LLARIILFEHHADER 7 loLav -
12 mA |12mA 247
20 mA |I2C Fm+
L LRI RKBHAER Slou - 100 mA
LLANJLERE HER SloLav - 50 mA
-10 mA |4mA 247
HLANJLERAREHADER loH - -20 mA |8mA 247
-20 mA |12mA 247
-4 mA |4mA B4
HLULRLVEHEDER 7 loHAv - -8 mA [8mA &4~
-12 mA |12mA B4~
HLUANJLERABENDER Slow - - 100 mA
HLARIEHBHAER > lonav - -50 mA
RERE Tste -55 + 150 °C
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*1: Vss = AVss = 0.0V # & #(CL1-fETY,

*2: Vee & (Vss - 0.5V) KU ELLE->TIEWWFEE A,

*3: USBVcc0 & USBVecl [ (Vss - 0.5V) KUELE-TIEWFER A,

*4: ETHVcc (& (Vss - 0.5V) KYELGE-TIEWTFER AL

5 BIRRAR, EEM (Ve + 0.5V) ZBATIXWITEE A,

*6: RAHABRIE. ZLTEHHF L ADE—VBEEHRELET,

7. FHHABRIE, BATHHTF 1 RITHRNDERD 100ms BN TOFEHERERELET,

8 EHRHNERIF. ZEBTIHTITATITRNLSERD 100ms OEARATOFEHEREZRELET .

<ZEFEER>

- HHBATHKRFEZBEX LI (BE. EFVLEELE) DML, FEHhTNI I FHETSTEMLHYFET, LD
2T, EHRFLBHTEEZBSEDLIVES TEES S,
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12.2 HERBVESEH

. HIR(E
HE RS E3s BAfT s
=/ =N
BEREX Vce - 2.7*10 55 \Y
3.0 3.6 (£ Vce) *1
EREE(USB ch 0 A) USBVcc0 - \Y
2.7 5.5 (< Vce) *2
3.0 3.6 (£ Vco) *3
EREXE (USBch1 M) USBVccl - \Y
2.7 5.5 (£ Vcc) *4
3.0 3.6 (< Vce) *5
EREX (Ethernet-MAC ) ETHVce - 4.5 5.5 (< Vcc) vV |*5
2.7 5.5 (£ Vce) *6
FHAJERERE AVcc - 2.7 5.5 V  |AVcc = Vce
o AVRH - *9 AVce
THaJE£ERE
AVRL - AVss AVss
TEaITUOURE Cs - 1 10 uF  |NEL¥2L—4R *7
. CroHiaviBE T; - -40 +125 °C
EMERE -
BBERE Ta - -40 *8 °C

*1: P81/UDPO, P80/UDMO ##F% USB (UDPO. UDMO) &L THEAT 5154

*2: P81/UDPO, P80/UDMO #fF% GPIO (P81, P80) &L THEAT 3154

*3: P83/UDP1, P82/UDM1 #7F% USB (UDP1, UDM1) ¢éLTHEAT 556

*4: P83/UDP1, P82/UDM1 iiF% GPIO (P83, P82) (L THERAT %1546

*5. PEE/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS ifiF# k<. Ethernet-MAC 21324 |2% ifiF% Ethernet-MAC IHF&L

THEATS5E
*6: PEBE/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS ##iF %<, Ethernet-MAC % 1 2 U7 IZH DI FEMEEmFELTHERT
558

7 FRAVT U OERAEF. 9 THAARERLEDTIEDIC IHFITONTIZITSRIZEL,
8. FBERE (Th) ORKEBER. v U aVviRE (Ty) ZBALGVEEFETRIIAIEETY .
BAREE (Th) OHEXZLUTITRLET:
Ta (Max) = Ts(Max) - Pd(Max) x 6sa

Pd: HEES (W)
0ia: N —U8ER (CCIW)
Pd (Max) = Vcc % lcc (Max) + Z (lotxVoL) + Z ((Vcc-Vor) X (- lon))
loL: LLRILVHEAER
low: HLARJLHAER
VoL: LLRILEAERE
VoH: HLULRJILHEAEE

*Q: THATEREBFIL, a>RT7HAVIREHA(Teek) [CE>THRBEARLZYET, 3#MIE 12.5. 12 Evk AID aVN\—4DE%
CBRBIESLY,

*10: BEREEAR/MERBE N DEEEHZEE YV (VDH) OREIE. AEEE CR FIEHNEEERE CR /0y TORTRITE
EEEREDOHEERIRETY .
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BINVIT—DITB TN\ r —URBERER R B ENEUTITRELES,
FBETNARAIRRFBBNAUT TERMEASRIESNFT

I —CRBRERKIFRENR

P BEAHEEN
Rlr— £iR “oja )
(°CIW) Ta = +85°C Ta = +105°C

LQS144 aialall 48 i ar
(0.5mm EvF) Y= 33 1212 606
LQP176 HEmE 45 889 R

(0.5mm EvwF) 4B 31 1290 645
<HEEE>

- HEGERME. FEET/INNA XDIEEGCHEZRERT SEODRMHETT, ERHFILEDREEEL. I NTEDRHDEE
ATHRASHNFT,

EICHEBERHT TRAL TS, CORMEELTRETSE, BHIEICEZEERIZT CEH/BYET,

- TS MIEBIATOELEEE. RARME. REOHABEPE CORBIZRIFL TOEEA,
FEINTOBLNDRIYETDRFELZELZDBEIL, T BHIZEEZFIETHAS LS,
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Ethernet-MAC I F D *iH®

S6E2G 1) —X

Ethernet-MAC

Ethernet-MAC

mFA RS S RS EiIRTER
P6E/ADTG_5/SCK4_1/INT29_O/E_PPS E_PPS* PBE/ADTG_5/SCK4_1/INT29 0 Vee
PCO/E_RXER E_RXER PCO
PC1/TIOB6_0/E_RX03 E_RX03 PC1/TIOB6_0
PC2/TIOA6_0/E_RX02 E_RX02 PC2/TIOA6_0
PC3/TIOB7_0/E_RX01 E_RX01 PC3/TIOB7_0
PC4/TIOA7_O/E_RX00 E_RX00 PCA4/TIOA7_0
PC5/TIOB14_0/E_RXDV E_RXDV PC5/TIOB14 0
PC6/TIOA14_O/E_MDIO E_MDIO PC6/TIOA14 0
PC7/INT13_0/E_MDC/CROUT_1 E_MDC PC7/INT13_0/CROUT 1
PC8/E_RXCK_REFCK E_RXCK_REFCK |PC8
PC9/TIOB15_0/E_COL E_COL PCY/TIOB15 0 ETHVce
PCA/TIOA15_O/E_CRS E_CRS PCA/TIOA15_0
PCB/INT28_0/E_COUT E_COUT PCB/INT28_0
PCC/E_TCK E_TCK PCC
PCD/SOT4_1/INT14_0/E_TXER E_TXER PCD/SOT4_1/INT14 0
PCE/SIN4_1/INT15_O/E_TX03 E_TX03 PCE/SIN4_1/INT15_0
PCF/RTS4_1/INT12_0/E_TX02 E_TX02 PCF/RTS4_1/INT12_0
PDO/INT30_1/E_TX01 E_TX01 PDO/INT30_1
PD1/INT31_1/E_TX00 E_TX00 PD1/INT31_1
PD2/CTS4_1/E_TXEN E_TXEN PD2/CTS4 1

*: Ethernet-MAC RERD PTP A0 2B #i% B CHER T AIRICERSINET,
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HEEAH (Pd) OEHAZE

HEBAIUTOXTHEINET,
Pd = Vece X lcc + Z (low x Vou) + Z ((Vee-Von) X (-lon))

loL: LLRILVHEAER
loH: HLANJLHAER
Vou: LLRNILVERERE
VoH: HLANJLEABE

lec FTNARATHESNSERTT,

UTICHRTEEY,

Icc=lcc (INT) + Zlcc (10)

lcc (INT): LF¥aL—4%@BLTABAS Y AEVLGETHESNDERTT .

Zlcc (10): BAOmFHHETHER (IO MYBZER) OAEE

S6E2G 1) —X

lcc (INT) [ZDWTIETN 12.3. EFBHEION) EFRBEUE>TFATEET FEBOEFFFEEFDED=H. Icc (I0) FE

ATLFEEA).

Icc (I0) [2DWTIE BEHRDV AT LITKELET,

UTOFEXICIYEHL TS,

Icc (10) = (CinT + Cext) X Ve x fsw
CinT: IHFRBEREE
Cext: HAhEFNEBERE=E
fsw: HFRAYFUT B
HH L= &5 BEE
AmA BT 1.93pF
mFRNEEREE Cint 8mA 24~ 3.45pF
12mA 547 3.42pF
HEBBOAFMAIEAIS S IZ(E, lcc (Max) DEIZLUTOESIZEHLTESLY
HiR (+25°C) IZTERIE (lcc (Typ)) ZRIELET,
lcc DIEIZEMERRK—IERIE (Icc (leak_max)) ZMELET,
lcc(Max) = lcc (Typ) + lcc (leak_max)
HE LR &4 Bl
Ty =+125°C 53.6mA
BERFRK)—IER Icc (leak_max) T, = +105°C 26.6mA
Ty = +85°C 17.5mA
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Veexlee + Z(lorxVor) +Z((Vee-Vor)x(—lon))

lcc (INT)+ Zlcc (10)

Pd
lcc

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Vece
lcc \I/; A ;

EMBEDDED IN TOMORROW

CYPRESS

ERSA

A,

e

Page 89/188

1 1
1 1
1 1
1 1
1 1
1 1
1 1
| 1
—~ 1 o 1
o “ =] “
= ' ISt !
Q | - h
L i I
W 1 1
1 1

— 1
S | |
5] ' |

® S — i ®
i
o
= o) | |
= [n'd 1 1
P “ 1
fl 1
1 M 1
0 5 =

° | o < |
1 LL R 1

1
i |
1 1
1 1
1 1
1 1
1 1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

777
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12.3 EFfRE
12.3.1 EERHAE

zﬁgi-%gﬁﬁﬁ(PLL)F%ﬁ&%k@iﬁ%%ﬁﬁ, 259LarEYDBRITTHA—R(IFvoaT7 IS L—2E—FBLURKR/ \VT7
EASEZ)

EE | ES | #TA &f AR %;mzx*z e =
*5 | 180MHz 73 131 mA
160MHz 65 123 | mA
144MHz 59 117 | mA
120MHz 50 108 | mA
100MHz 43 101 mA
x

5 80MHz 35 93 mA émgn‘yﬁ-&—comﬁ
60MHz 27 85 mA
40MHz 19 77 mA
20MHz 11 69 mA
8MHz 6.9 64 mA
BEEE 4MHz 5.3 63 mA
mREA | e Vel TR | 1somrz | 44 | 102 | ma
160MHz 40 98 mA
144MHz 36 94 mA
120MHz 31 89 mA
100MHz 27 85 mA

x

" 80MHz 22 80 mA émgn\yg-&&“cOFFﬁ%
60MHz 17 75 mA
40MHz 13 71 mA
20MHz 7.9 65 mA
8MHz 5.2 63 mA
4MHz 43 62 mA

*1: Ta = +25°C, Vcc = 3.3V

*2: Ty = +125°C, Vcc = 5.5V

3. TRTOR—EHBAATHY. T0NZBEESNDEE

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 OB, &K% HCLK DIETT

*5 IovaTIEIL—2E—F, FfL—RN\VT7HEEEE (FRWTR.RWT = 11, FBFCR.BE=1) D&E
*6: 779y aTItEIL—RE—R, F(L—R/N\YT7HEEEIE (FRWTR.RWT = 10, FBFCR.BE =1) Q&E
T AV ITSYDAAEYANDT—ETIEREL

*8: KBIREIFAMHZ)ERR (RIREROHEBREZET)
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% ﬁﬁgﬁ gﬁﬁﬁ(PLL)®E$&§i®5ﬁ§Eﬁ~ IS9P A A Do EERIT(OIY AT IS L—2E—REMN—RI\YT7
#h)

] i , S
HE iHE | ¥R &4 2 e -2 £
%ﬁ*l Hsix*z
*5 | 180MHz 82 140 mA
160MHz 74 132 mA
144MHz 68 126 mA
120MHz 58 116 mA
100MHz 49 107 mA
*3
80MHz 40 98 mA . .
*6 BiBHav 9 XTON B
60MHz 31 89 mA
4A0MHz 22 80 mA
20MHz 13 71 mA
8MHz 7.5 65 mA
BEEE 4MHz 5.6 63 mA
BRER lec | VCC 7.8
(PLL) *5 | 180MHz 48 106 mA
160MHz 44 102 mA
144MHz 41 99 mA
120MHz 35 93 mA
100MHz 30 88 mA
*3
80MHz 25 83 mA . )
*6 B0y ¢ RT OFF B
60MHz 20 78 mA
40MHz 14 72 mA
20MHz 8.7 66 mA
8MHz 5.6 63 mA
4MHz 45 62 mA

*1: Ta = +25°C, Vce = 3.3V

*2: Ty = +125°C, Vcc = 5.5V

3. TRTCOR—EHBAATHY. T0NZBEESNDEE

*4: PCLKO = PCLK1 = PCLK2 = HCLK DB, EK#% HCLK D{ETT,

*5: 759 aTIEIL—FE—FR, FL—RN\vT7HEEE L (FRWTR.RWT = 11, FBFCR.BE = 0) D&
*6: I77vaTItEIL—8 T—F FL—RN\YT7HEEELE (FRWTR.RWT = 10, FBFCR.BE = 0) D
T A TSV AARYADT—E TIEAHY

*8: IKBIREIF(UMHZ)ERAR (RIREROEEEREZST)
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£ 12-3. BEFEPLLOEZELEKDHEEER., 75V 1 B SEBIERITR (I5vyda 0 VAL IILE—F, J—F
TR 0HzAR)

FIRIE
HE e | WFaE E3.3 I3Fi ¢ Y g Bfr e
72MHz 54 112 mA
60MHz 47 105 mA
48MHz 39 97 mA
. 36MHz 31 89 mA |*3
° 24MHz 23 81 mA |EiBo0vy 9 X TON B
12MHz 14 72 mA
8MHz 1 69 mA
iﬁﬁ?ijﬂ’ﬁ 4MHz 7.2 65 | mA
BRI e | Ye© (?,‘LS 72MHz 37 95 | mA
60MHz 33 91 mA
48MHz 28 86 mA
. 36MHz 23 81 mA |*3
> 24MHz 17 75 mA |EZ90v9% T OFF K
12MHz 1 69 mA
8MHz 8.3 66 mA
4MHz 5.9 63 mA

*1: Ta = +25°C, Vcc = 3.3V

*2: Ty = +125°C, Vcc = 5.5V

*3. FRTOR—FHAATHY. T0IIZEEShZ5E

*4: PCLKO = PCLK1 = PCLK2 = HCLK D&, &K%t HCLK DETT,

*5: 7591 091 b HAIILE—F. U—KF7HER 09z (FRWTR.RWT = 00, FBFCR SD = 000) (DB
6. AV ITSYVAAEYNDT—ET IR HY

*7: KBIREIFAMHZ)E AR (RIREROEEEREZET)
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5 12-4. BEBEPLL LV DOBEEEADMEEER. IV BN OHSEEERTEOSY A 0 Y/ A1 ILE—K, J—F
TR 0HzAR)

FRIRE
HE k=] IiF4 &4 IE3Rs - - BT 5
B | gA2
*3
I 43 | 62 | MA ImghnysdRTON B
6. 7 *5 | AMHz
(A FIR) s
37 1 81 | M mmsnysd AT OFF B
35 | 61 P I
BEBE ' ™ mmonysd T oNes
*6 *5 | 4MHz ”
SR | vee |(REEECR) 2.9 60 A
ERER ce ™ mmonysd T oFF B
*3
- 047 | 58 A
EEEE ™ mmonysd T oNEs
*6.*8 5 | 32kHz 5
(BT 5iR) 046 | 58 | mA
BiBo0v99 RT OFF ¥
*3
- 051 | 58 A
BEBE ™ mmonysd AT oNes
*6 *5 | 100kHz 5
(REAEE CR) 050 | 58 | mA )
BBy ¢ RT OFF B

*1: Ta = +25°C, Ve = 3.3V

*2: Ty = +125°C, Vcc = 5.5V

*3. TRTOR—HBAATHY. T0IZBEIESNDEHEE

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 DB, [B:R# (% HCLK DIETT,

*5: 25921 09zMbh YA HIWE—R, J—KF7HtRX 094/ (FRWTR.RWT = 00, FBFCR.SD = 000) DB
6. A TTYVAARYADT—E TIEAHY

7. KBIREIF(AMHZ)ERAR (RIREROEEEREZST)

*8: KBIREIF(32kHz) R (RIREIROEEEREZED)
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# 12-5 PCLKO = PCLK1 = PCLK2 = HCLK/2 OB, RU—FTBIME(PLL)DIZFELR KD EEER
. FRAEIE
HA e |[WmFE &4 5B d G | g -2} &
180MHz 58 116 mA
160MHz 52 110 mA
144MHz 48 106 mA
120MHz 40 98 mA
100MHz 35 93 mA
x
80MHz 28 86 mA Ejsmm:l\ybj'&"c ON B

60MHz 22 80 mA
40MHz 16 74 mA
20MHz 9.7 67 mA
8MHz 6.2 64 mA
BIRER Iccs VCC RU—TIMIE® AMHz >0 63 mA
(PLL) 180MHz 30 88 mA
160MHz 27 85 mA
144MHz 25 83 mA
120MHz 21 79 mA
100MHz 18 76 mA

80MHz 15 73 mA Emam‘y,ﬁh&f OFF B
60MHz 12 70 mA
40MHz 9.3 67 mA
20MHz 6.2 64 mA
8MHz 4.5 62 mA
AMHz 4.0 62 mA

*1: Ta = +25°C, Vcc = 3.3V
*2: Ty = +125°C, Vce = 5.5V

*3. FRTDR—FHAHATHY. T0JIIZEIESNhZ5E

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 M. B #I% HCLK DIETT .
*5: KBIREFAMHZ)ERAR (RIRRROEEEREZED)
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%% 12-6 PCLKO = PCLK1 = PCLK2 = HCLK DB, AY—TEBIE(PLL) DB LB KDL EER

S6E2G 1) —X

_ HsE

HE | ES |(#TE| &k R | T i
72MHz 32 90 mA
60MHz 27 85 mA
48MHz 23 81 mA
36MHz 18 76 MA g
24MHz 13 71 maA |BBI0V7F<TONE
12MHz 8.5 66 mA
8MHz 6.9 64 mA

TEER | lecs | vee | AUTTBHES Az >3 | % | mA

(PLL) 72MHz 15 73 mA

60MHz 13 71 mA
48MHz 1 69 mA
36MHz 9.3 67 MA s
24MHz 7.3 65 mA |BBY0YT$RTOFF B
12MHz 5.4 63 mA
8MHz 4.7 62 mA
4MHz 41 62 mA

*1: Ta=+25°C, Vcc = 3.3V
*2: Ty =+125°C, Vcc = 5.5V

*3; TRTDR—IAAATHY. T0IICEEESNDEE

*4: PCLKO = PCLK1 = PCLK2 = HCLK DB, [Eik %< HCLK DETT,

*5: KEIRBFAMH)E AR (RIRRIROEEBRESL)
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# 12-7 PCLKO = PCLK1 = PCLK2 = HCLK/2 DB, RU—TEIE(PLL LISV DIZEELBR KD EBRET

] ) ‘ S
HE SERMETE Y i ISP ‘ By E
P P
*3
RU— T B i 26 | 60 | MAI@msnysdRTONE
(A5 z e
20 60 MA | Bmonysd AT OFF B
*3
2y—TEE 20 | 60 | MA lems0ysd T ON B
(MEE CR) 4MHz 3
13 59 MA | Eimsnvsd T OFF B
ERER lecs VCC s
2—FEHE o 046 | 58 | MA @5 0ysd T ON B
(YT 5IR) z *3
045 | 38 | MA I@msnysy~T OFF B
*3
R—T B Lok 047 | 58 | MA lmasnysdRT ON B
(MEEIEE CR) z 3
046 | 58 | M\ Immsnysy~T OFF B

*1: Ta = +25°C, Ve = 3.3V

*2: Ty = +125°C, Vcc = 5.5V

*3. TRTOR—EHBAATHY. T0IIZBEIESNDEHEE

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 DB, [B:R# (% HCLK DIETT,
*5 KBIREFAMHZ)ERR (RIREIBROEEEBRZET)

*6: KBIRENB2KHZ)FE AR (RIKEBROHEEEREST)
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~ EMBEDDED IN TOMORROW

# 12-8 AN TE—F, B4TE—F . RTC E—FD{Z#LBRKDEBEET

S6E2G 1) —X

_ ) , i -
IEH =g WFL &5 R Biff r&
mar | mx”
*3\ *4
0.41 19 | mA [ e
. %3 %4
IccH Ay TE—R - - 18 mA Ta= +85°C
*3\ *4
- 26| MA 11 4105°C
%3 %4
1.4 29 | mA [T2% e
ALTE—F *3_ %4
(A 31R) 4AMHz - 19 mA Ta = +85°C
%3, %4
- 20| MA 11 0= +105°C
%3 %4
0.71 22 | mA (P24 e
BLTE—F *3_ %4
(MEE CR) AMHz ' 19 | mA |7 = +e5°C
* *
] 27| ma 5l osec
BIRER IccT VCC
*3\ *4
0.41 19 | mA e
BAIE—R® *3_*4
%8R 32kHz ; 18 | mA | e
*3‘ *4
] 20| ™A I1,= +105°C
*3\ *4
0.42 19 | mA 0 e
ALTE—F *3_ %4
(MEEESE CR) 100kHz - 18 MA |1, = +85°C
*3\ *4
- 27| MA 11 4105°C
%3 %4
0.42 19 | mA (P e
RTC E—R"6 3.4
Iccr (BT 32kHz - 18 mA Ta= +85°C
%3, %4
- 20| MA I3 0= +105°C
*1: Vee = 3.3V
*2: Vee = 5.5V

*3: TRTDR—IAAATHY, T0IICEEESNDEE

*4: LVD OFF B

*5: KEIREIF(AMHZ) AR (RIREBOEEEREST)
*6: KEBIREIF(32kHz) AR (RIREBOHEETBREEL)
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~am> FMBEDDED IN TOMORROW

% 12-9. FA—TFREVINAAMNT T—F, T4—TFTRAE4V/3 L RTC E—RDBHLERDERER

S6E2G 1) —X

. ‘ SRR
HE BE | HTA £ A% - Bt %
BE | &K
*3‘ *4
89 162 N
7_:4—70;(’)7:// 1 *3_ %4
ARy TE—R - - 1689 | WA |1 gsec
(RAM OFF B¥)
*3‘ *4
- 2189 | WA I7,'- 1105°C
IccHD *9 %
101 245 WA Ti‘:i%oc
FA—TRAUINA *3_ %4
Ay TE—R - - 2401 | WA |1.°- gs°C
(RAM ON )
*3‘ *4
| - 8223 | WA I7,= 1105°C
BRER vCC
*3, *4
93 166 VA |1 s osece
7’*‘»{—7"?(921/ 1 *3_*4
RTC E—H' - 1693 | WA |12 ig5eC
(RAM OFF )
*3, *4
- 2193 | WA I7,'= 1105°C
lecrD 32kHz
*3 *4
105 249 VA |1 2 o5
FA—TRAUINA *3_*4
RTC £—K'® - 2405 | WA |1C Lgsec
(RAM ON &)
- 3227 A (34
HA 17a = +105°C
*1: Vec = 3.3V
*2: Vee = 5.5V

*3. TRTDKR—EBAATHY. T0JICEESNZIGE

*4: LVD OFF B
*5: IR OFF B

*6: KEBIREN(32KHZ) AR (RIREBOHEBRZED)
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~— EMBEDDED IN TOMORROW

F 12-10. EEERHEIR. AL T7T7YY 1 ATIERAH HEDRELEADEEER

_ FREE
HHE k= it &4 BAfT mE
=/ 2 =N
1B BB FE 42 1 [ % 1A
(LVD) lccLvp ENEHE - 4 7 A %Eﬁﬁ
VCC
ATy a
AEI) IccrLASH EAH S HER - 13.4 15.9 mA [*1
ErAHHEER

1. D59V arARIANERAR, FIXEEZTHEE. BREM (co) 275V a1ERAH HEET (Iccrast) BIIEINFET,

% 12-11. RYITSILDEEEHR

_ BE¥ (MHz)
PiDVEY] RYZISN Bigy : B i
45 90 180
GPIO ehR—k 0.69 1.39 2.76
DMAC - 0.74 1.46 2.83
DSTC - 0.58 1.13 2.12
S ER/NR IE - 0.23 0.44 0.87 oo
HCLK . mA T\’;‘J'_Zs 3?/‘
SD h—FK I/F - 0.56 1.10 2.18 ce=s.
CAN 1ch 0.09 0.10 0.12
USB 1ch 0.41 0.83 1.64
Ethernet-MAC - 1.52 2.97 5.84
R—REAT 4 ch 0.38 0.76 1.50
ZHEERM1< PPG 1 unit/4 ch 0.72 1.43 2.83 Ta=+25°C.
PCLK1 mA -
HTIRAYA 1 unit 0.06 0.12 0.22 Vee=3.3V
A/D OV /N—4 1 unit 0.31 0.61 1.22
RIVFI7oHoavYF7IL 1ch 0.36 0.72 -
PCLK2 IC h—FA1 27z —R 1ch 0.27 0.54 - mA Ta=+25°C,
Vce=3.3V
12S Oy Rk 1ch 0.26 0.53 -
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EMBEDDED IN TOMORROW

S6E2G 1) —X

.
12.3.2 P
(Vec = USBVcecO = USBVcecl = ETHVee = AVee = 2.7V~5.5V, Vss = AVss = 0V)
_ REME
= s Ty & — — — Bt | %
=/ =% =X
CMOS txj—_u:/x)\jj VCC x 0.8 - VCC+0.3 V
3. MDO, MD1 ETHVee x0.8| - |ETHVec+0.3]| V
HLAILAS MADATAXX Vee > 3.0V, 2.4 . Vect03 | v | FHEBAR
%E (txj—_u ViHs Vce € 3.6V, 1§FHH%
YAAT) 5V hLSURA BT - Vee x 0.8 - Vss+55 | V
12C Fm+3ERA A HimF - Vce x 0.7 - Vss + 5.5 \Y
TTL a3y A RiHF - 2.0 - ETHVcc +0.3| V
CMOS EXFYLZ AN Vss - 0.3 - Vce x 0.2 \Y
%iF . MDO. MD1 ) Vss - 0.3 - |ETHVee x02| v
LLARILANE = <
E (EXFY Viis | BY DRLSU A RinF - Vss - 0.3 - Vee x 0.2 \%
Y ARR) 12C Fm+3#AA DT - Vss - Veex03 | Vv
TTL 2 a2ybANinF - Vss - 0.3 - 0.8 \Y,
Vecc 2 4.5V,
lon = -4mA
Vcec - 0.5 - Vce \Y
Vce <4.5V.
lon = -2mA
AmA BRA T
ETHVcc 2 4.5V,
lon = -4mA
Vcc - 0.5 - ETHVcc \Y
ETHVcec < 4.5V,
lon = -2mA
Vecc =2 4.5V,
lon = -8mA
Vcc - 0.5 - Vce \Y
Vce <4.5V.
lon = -4mA
8mA 27
ETHVcc 2 4.5V,
s lon = -8mA
HLAR)LE B Vo ETHVcc - 0.5 - ETHVcc \Y
B H ETHVcc < 4.5V,
lon = -4mA
Vecc 2 4.5V,
lon =-12mA
12mA 247 Vee - 0.5 - Vee \Y;
Vce <4.5V.
lon = -8mA
USBVcc 24.5V,
lon = -20.5mA
USB I/O Z# BinF USBVcc - 0.4 - USBVcc \Y *1
USBVcc < 4.5V,
lon = -13.0mA
Vecc 2 4.5V,
lon = -4mA
1°C Fm+F& RinF Vee - 0.5 - Vee \Y GPIO B
Vce <4.5V.
lon = -3mA
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~— EMBEDDED IN TOMORROW

] . ARIE
HHE ERE= inF4 & BAfT s
&/ B =X
Vcc 24.5V.
loL = 4mA
Vss - 0.4 \Y
Vcec < 4.5V,
loL = 2mA
4mA B4
ETHVcc 2 4.5V,
loL = 4mA
Vss - 0.4 \Y
RTHVcec < 4.5V,
loL = 2mA
Vcc24.5V.
lo.= 8mA
Vss - 0.4 \Y
Vcec < 4.5V,
loL = 4mA
8mA 247
ETHVcc 2 4.5V,
lo.= 8mA
Vss - 0.4 \Y
LLALHABE| Vo RTHVcc < 4.5V,
loL = 4mA
Vee 24.5V,
loL = 12mA
12mA B4 Vss - 0.4 \%
Vcec < 4.5V,
lo.= 8mA
USBVcc 24.5V.,
loL = 18.5mA
USB;L{O A Vss - 0.4 \% *1
¥ USBVce < 4.5V,
loL = 10.5mA
Vee 24.5V,
loL = 4mA
e . GPIO B
1C Fm+ Vcec < 4.5V,
I F loL = 3mA Vss ) 0.4 v
Vcec 4.5V, I°C Fm+
loL = 20mA B
AN)—=DER I - - -5 - +5 LA
R Vcc 2 4.5V 25 50 100
TULF7YTHERE | Reu | TLTYTHF kQ
Vcec < 4.5V 30 80 200
VCC,
USBVCCO.
USBVCC1.
ANBE Cin ETHVCC. - - 5 15 pF
VSS.,
AVCC, AVSS,
AVRH 14t

*1: USBVcc0 $& U USBVecl & USBVee EREELTLNVET,

Document Number: 001-99416 Rev. *E Page 101/188



&= CYPRESS SEE2G o1 —X

~— EMBEDDED IN TOMORROW

12.4 ZFHHEE

12.41 Aooav9AD#BE
(Vec = AVce = 2.7V~5.5V, Vss = AVss = 0V, Ta = -40°C~+105°C)

) REE
HE i2e | WFh &4 Bfy mE
=N =X
Vce 24.5V 4 48
MHz |KS@FEIRFERR
s Vce < 4.5V 4 20
ANRERE fcn
Vce 24.5V 4 48
MHz |4\ 8ROy fE R
Vce < 4.5V 4 20
X0. Vee 2
cc 245V | 20.83 250
ABvovoEH tevin X1 ns |4 ERoOvoE R
Vce < 4.5V 50 250
AALOYH L RIE ] Pwiltevin, | 45 55 % |SERHOVHRERR
Pwi/tcyLH
ANoav)VRILE LY /3| ter. & .
B FURSFS - - - 5 ns |SMEROOV AR
fce - - - 180 MHz |R—X%Bv% (HCLK/FCLK)
fepo - - - 90 MHz |APBO /AR%ZAw% "2
REENEY OV B Sk
fep1 - - - 180 MHz |APB1 /Ax40w%H *2
fcp2 - - - 90 MHz |APB2 /AX%&0w% *2
tevec - - 5.56 - ns |[R—R-0Ov%Y (HCLK/FCLK)
tcyero - - 1.1 - ns |APBO/AX&Aw%Y 2
REENEIR VI H A9 JLEERE R )
tcvert - - 5.56 - ns |APB1/AX%&0Aw%Y 2
tcver2 - - 11.1 - ns |APB2 /ARX&0OwY *2

*1: FREEMESOYIDEMIZDLTIL, TFM4 Family Peripheral Manual Main part] (002-04856) M 2-1 El4Ov5 1%
TS,

*2. ZBERYITITILHEH SN TS APB NRIZDNWTIE AT —E—RD 1. S6E2G V) —X TAYIFANT S LDEE
ZSHERIEELY,

tcyLH
0.8 x Vcc A on_g x Vce cofl 0.8 % VO
X0 / N 0.2 x Vce 0.2 x Vcc
Pwn PwL
tcr tcr

Document Number: 001-99416 Rev. *E Page 102/188



&= CYPRESS SEE2G o1 —X

~— EMBEDDED IN TOMORROW

1242 H47onyIAN#IE
(Vcc = 2.7V~5.5V, Vss = 0V)

. FRAEIE
HE iBE | WFa &4 - BfT e
=/ B =X
. 32.768 - kHz |7k @SR
AAFERE 1/teyiL
32 - 100 kHz |S\EBO DY E AR
XO0A.
ANy 9149 tevie X1A - 10 - 31.25 us  |SAERYDV IR
AHHOYH 5L RIE i Pumftovies | 45 : 55 % |[sMERHOYoERR
Pwi/tcyLL

* KBREFICOVTIE, 9. T NAREALDIREOY T VOV AKRBREFISOLTEISRIZEN,

ey

0.8 x Vcc ~ 0.8 x Vcc —— 0.8 x Vcc
YOA / 0.2 x Vcc

12.4.3 W& CR iM%

AEEE CR
(Vec = 2.7V~5.5V, Vss = 0V)
_ FREE
HH k=] &4 - -2z e
=&/ =% ®X
T3 = -20°C~+105°C 3.92 4 4.08 i
NIENZ/4:= |

7099 R ferm Ty = -40°C~+125°C 3.88 4 4.12 MHz

Ty =-40°C~+125°C 2.9 4 5 EF)IUTEE
iR R ERERH tcrwT - - - 30 pus  [*2

*1: HARICERESNSIIV A AEIAD CR NSV TR OEZERBNIIDJEBRENISVTEELTHRELZSE

*2: ST ERERISEE CR IOV DERBARET SETORMTY . NIV JERER. BIRHREREAZA
IHETOHMIER CR /AYIEY—RIAVYELTHERATEEY,

MNEEE CR
(Vec =2.7V~5.5V, Vss = OV)
. REE
HE iEs &5 Bfy m&
B’ | BE | B’RXK
7099 R ferL - 50 100 150 kHz
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~am> FMBEDDED IN TOMORROW

1244 ALY PLL OEREEPLL DAAIOVZIZALOIOvH%ER)
(Vcc = 2.7V~5.5V, Vss = 0V)

) HIRE
HE iEs - By m&
=/ B PN

PLL RIR%& E 5 B

(LOCK UP B5F) tLock 100 - - us

PLL AAQYOvIE R feLLi 4 - 16 MHz

PLL JE &3 - 13 - 100 S

PLL ¥/ 0%iRI0v I REK# frLLo 200 - 400 MHz

A2 PLL Y0y ER#*2 fekpLL - - 180 MHz

*1: PLL DRIENELET HETOFLHEM,

*2: A4 PLL #0w% (CLKPLL) M. [FM4 Family Peripheral Manual Main part] (002-04856)(M 2-1 &l 4045 1%
CSHEEN,

12.4.5 USB/Ethernet i PLL OEASEHEPLL DAHIAYIIZALoOv9%ER)
(Mcc =2.7V ~ 5.5V, Vss =0V)

) HIRE
HE iEs - By m&
=/ B ®’X
PLL #IRRE FHRME"
(LOCK UP B5F) tLock 100 - - us
PLL AAVBRYOREEH feLLi 4 - 16 MHz
PLL JE &3 - 13 - 100 S
PLL ¥/ 0%iRI0v )RR frLLo 200 - 400 MHz  |USB/Ethernet
USB/Ethernet 204 & K& 2 feikpLL - - 50 MHz M 5Bl DR #

*1: PLL O RIENLEST HETOFL M,

*2: USB/Ethernet 270w M EHIZ DL Tld. [FM4 Family Peripheral Manual Communication Macro Part] (002-04862) @
i 2-2: USB/Ethernet 70y £ &S BLEELY,
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~am> FMBEDDED IN TOMORROW

12.4.6 *A> PLL OFEREHECGCIY PLL DADYOvSIZREEIE CR ¥Ov5%FER)
(Vcc = 2.7V~5.5V, Vss = 0V)

B FREfE
HE i - By e
=/ =% =R

PLL HIRZE FHHEEM"T

(LOCK UP E&FS) tLock 100 - - us

PLL AAVBRYOREEH feLLl 3.8 4 4.2 MHz

PLL #& &3 - 50 - 95 S

PLL =/B iRy 09I BRE feLLO 190 - 400 MHz

A PLL YOV EREL "2 feikpLe - - 180 MHz

*1: PLL O RIENLEST HETOFL M,

*2: A2 PLL #H8w% (CLKPLL) @M=D ULVTIE. [FM4 Family Peripheral Manual Main part] (002-04856) 0 2-1 &l'%Y
Avy 12T RZEL,

<HEEFE>
- AXASCPLLODOY—X2oOvoZIE, BTEEHF)SOHLNEER)I2TFTo0/-F&FCR 20y 2 (CLKHC) A
HLTLEEL,

12.4.7 VY ANBIE
(Vec = 2.7V~5.5V, Vss = 0V)

HIBIE
¥R &4 Bfy L)

&/ BX

Jtyk A BRI tinix INITX - 500 - ns

1=

dJn
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e EMBEDDED IN TOMORROW

12.4.8 R7—F)wyr243Y

(Vss = QV)
. BigiE
HE RS Ui i 2] &4 B | BB
&=/ R =X
ER ST torr - 1 - - ms |[*1
TR LYRE dv/dt vce Vee =0.2V ~ 2.7V 0.6 - 1000 | mV/us |*2
NT—F )y MERFE T D ERHE terT 0.33 0.60 ms

*1: Vee 1E tore R/MEARAH 0.2V LT THAIVEABHYET, CORENFBLELENES ., Bo-HEARET DAREEAHYE
ER
*2: 20 dV/dt #HIE cold start (torr>1ms) D/NT—AUBIZERINET,

<ETEEFE>
- L LR DEEEHVVEEIL, BEEL L VEFEBFETRERIZI2. 4. 7./1Z# 5y FINITX) ZAATT L),

2.7V
Ve : i
| : f~ 0.2v
i terT ' v torr
Internal RST RST Active I release
CPU Operation start
/-3
OVon: EEEHRHVEYMERER. 12.7 BEEEREFEEZ SEES,
12.4.9 GPIO A
(Vcc = 2.7V~5.5V, Vss = 0V)
. - HURIE
HH L= ¥4 &% Bify #=E
=/ ™K
Vcc 2 4.5V - 50 MHz
H O RRE trcycLE Pxx*
Vce < 4.5V - 32 MHz

* GPIO A& TT,

Pxx

trcveLe
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~am> FMBEDDED IN TOMORROW

12.4.10 S &RINR BLZ4

S E AR OvH H HRE
FREfE
HH s ¥4 &4 By e
=N ®X
H O RRE teveLe MCLKOUT *1 - 50 *2 MHz

*1: S48/ R ~0wS (MCLKOUT) [ HCLK W4 EZ 0y TY,

IRy n EEREOEMIL [FM4 Family Peripheral Manual Main part] (002-04856) @ 14 EIH\ /AR AT —R 1T
SHIZEL,

*2: ABH /AR 0vHoH 100MHz 22 5155 . 4 S ELLEDERTE T MCLKOUT &L TLESLY,

0.8 X Vcc
\ 0.8 X Vcc

MCLK
teveLe 1
SNEBNREBAH HRE
(Vcc = 2.7V~5.5V, Vss = 0V)
HH %S & FR(E Bify "=
ViH 0.8 x Vcc \
EEANEN
Vi 0.2 x Vcc \Y
VoH ) 0.8 x Vcc \Y
EBENEH
VoL 0.2 x Vcc \Y

Jjn
>
)<
>

ANME - Vi Vi 7

av Vor )
X Vou VoL /-
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w/IRU—FRXT7 IR ERE SRAM E—F

S6E2G 1) —X

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

—m = | {17} *EH{E "
HH s ¥4 &% Bify "=
=/ =X
MOEX
R/ SLRIE toew MOEX - MCLKxn-3 - ns
MCSX|—-7RLREH A ¢ MCSX][7:0]. ) 9 +9 ns
B IR eSL-AY MAD[24:0]
MOEX1—7kFL R MOEX.
R— )L KB5S toEH - AX MAD[24:0] - 0 MCLKxm+9 ns
MCSX|—
MOEX | B iER5RS test - oEL MOEX. - MCLKxm-9 MCLKxm+9 ns
MOEX1t— MCSX][7:0]
MCSX1 BRI toEH - csH - 0 MCLKxm+9 ns
MCSX|— MCSX.
MDQM | i I B F test - RoQML MDQM[3:0] - MCLKxm-9 MCLKxm+9 ns
T—RAEyrTvT bs. oF MOEX, ) 20 ) s
—MOEX1 B} ) MADATA[31:0]
M‘OEXT—> ¢ MOEX. i 0 ns
F—4k— L RS DH - OF MADATA[31:0] ’
MWEX
BINNLRIE twew MWEX - MCLKxn-3 - ns
MWEXt—-7KL X MWEX.
HH 5 B B RS tWEH - AX MAD[24:0] - 0 MCLKxm+9 ns
MCSX|—
MWEX | JZ3E B RS tcse - wer MWEX. - MCLKxn-9 MCLKxn+9 ns
MWEX1— MCSX][7:0]
MCSX 1B 3ER; twEH - CsH - 0 MCLKxm+9 ns
MCSX|— MCSX.
MDQM | i I B FS tcsL-woomL MDQM[3:0] - MCLKxn-9 MCLKxn+9 ns
MCSX|— MCSX.
F— A RS tcsL-bx MADATA[31:0] - MCLK-9 MCLK+9 ns
MWEX1— MWEX.
F—4 R— LB twEH - DX MADATA[31:0] - 0 MCLKxm+9 ns
<EEFE>

- HEFE#HFZFE CL=30pF AF (m=0~15, n=1~16)
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~— EMBEDDED IN TOMORROW
tevele
—>
MCLKl_ll_li_ll_l_ll_ll_ll_ll_ll_l
toeH-csH tweH-csH
MCSX[7:0]
tesiav Pl-l€  toprax P > tesL-av € twen-ax
MAD[24:0] 1 Address Address ) X
tcsL-oeL
MOEX <toT>
tesL-rRoQMLY < esi.woom >
MDQMIL:0] /
< tesLweL >
t
MWEX e,
tbs-oe tpoH-0E <t
<—<—> WEH-DX
RD Invalid WD
MADATA[15:0] i
N
> tesLox
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~— EMBEDDED IN TOMORROW

/=R 7 AFE SRAM E—F
(Vec = 2.7V~5.5V, Vss = 0V)

) . HRE .
HE EE=] InF4A &4 By m&
=/ =R
. . MCLK
iE B N -
TRLU R EERE tav MAD[24-0] 1 9 ns
tese - 1 9 ns
MCSX ;B ZE B RS MCLK‘.
tesh MCSX([7:0] _ 1 9 ns
trREL - 1 9 ns
MOEX 2 JEr S MCLK,
trREH MOEX - 1 9 ns
T8ty TvT os MCLK, ) 19 ) ns
—MCLK 1S MADATA[31:0]
MCLK?t— ¢ MCLK. ) 0 ) ns
F—Hk— LR RS oA MADATA[31:0]
tweL - 1 9 ns
MWEX ;& i F¥ Al MCLK,
tweH MWEX - 1 9 ns
MDQMI[1:0] toomL MCLK. - 1 9 ns
E R toouH MDQM[3:0] ) 1 9 ns
MCLK?t— MCLK.
MCLK?— MCLK.
5 —AR— LR B RS too MADATA[31:0] ; 1 18 ns
<ZEEEE>
- HEFA{FZEE CL=30pF &
tevele
. <«
vewk [ [ ] |_| ] ] |_| L L L]
: test tesH
MCSX[7:0] i | |\ / _\_
: tav, tav
MAD[24:0] Address [ X Address X X
E tReL tREH
MOEX | |
i toqumL tbomH tbomL tbomH
MDQM[3:0] |
i tWEL tWEH
MWEX |
: tos toH
E <« <€ > #tOD
: RD (Jnvalid WD !
MADATA[31:0] | | |
: tops
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EMBEDDED IN TOMORROW

S6E2G 1) —X

INFITUVIRNRTHERAERE SRAM E—F

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

] $HIE
HH LS InFA &4 Bfy mE
=/ ™K
ééﬁ?"ﬁ%ﬁb?ZTPbZ tALE-CHMADV MALE. 0 10 ns
N MAD[24:0
;\Eigﬂl%%17l~l/1 tcHMADH [ ] MCLKxn+0 | MCLKxn+10 ns
<ZEEEE>
- HEFE#HFFE CL.=30pF & (m=0~15, n=1~16)
teveLe
vew LML L LT
MCSX[7:0] \ N N
MALE
MAD [24:0] X Address X X Address X X
MOEX
|/
MDQM [3:0]
l/ |
MWEX
|/
MADATA[31:0] Address »~ RD ) Address )Of WD —
>l | | | > |<—>| | |
tALE - cHMADV taLE - cHmaDy  tcHMADH
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&= CYPRESS SEE2G o1 —X

~— EMBEDDED IN TOMORROW

INFITUVHIRINRATHARH SRAM E—F
(Vec = 2.7V~5.5V, Vss = 0V)

) SR E
HH i£Bs ¥4 & Bifr e
=/ = F N
tcHAL - 1 9
MALE B {EBFFH MCLEK,
MALE
tcHAH - 1 9
MQLKT?V»?j’l}/JZ tcHmADY 1 too ns
7 RL R B IERFfE MCLK.
MCLKt < ILFFLIR MADATA[31:0]
F A RS tcHmADX - 1 top ns
<EEEE>
- SFESEMTZE CL=30pF 4.,
tevele

»

w1 LT L
\

A

MCSX[7:0]

Y
A

_\
tow] [ —
MALE CHAH CHAL _\
)

MAD [24:0] X Address X Address X
MOEX
|/
MDQM [3:0] \ / \ /
MWEX \ /
MADATA[31:0] Address—{ RD AddressX:L WD )
T
termapy | | tormmov > tcHmabx |
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~ EMBEDDED IN TOMORROW

NAND 259 aE—F
(Vec = 2.7V~5.5V, Vss = 0V)

_ . il .
HH ERE= ¥4 &% Bify "=
=/ =X
EMEi%I\:{/E\C’))(LZIPE INREW MNREX - MCLKxn-3 - ns
T—AEyrTvT 0 - NRE MNREX. ) 20 ) s
—MNREX1 B 5] - MADATA[31:0]
MNREX1— N MNREX. ) 0 ) ns
F—AR— LR DH-NRE MADATA[31:0]
MNALEt— MNALE.
MNWEX 32 3E B RS tALEH - NWEL MNWEX - MCLKxm-9 MCLKxm+9 ns
MNALE | — MNALE.
MNWEX 32 3E B RS TALEL - NWEL MNWEX - MCLKxm-9 MCLKxm+9 ns
MNCLET— MNCLE.
MNWEX ;2 3EB5 RS tcLEH - NWEL MNWEX - MCLKxm-9 MCLKxm+9 ns
MNWEX1t— MNCLE.
MNCLE RiER5FS INWEH - CLEL MNWEX - 0 MCLKxm+9 ns
gﬂsi%\\/\//\lozjl(lqug tINWEW MNWEX - MCLKxn-3 - ns
M«NWEXl—> t MNWEX. i -9 9 ns
F—RH S NWEL-DV MADATA[31:0]
MNWEX?t— MNWEX.
F—k— L REERS INWEH - DX MADATA[31:0] - 0 MCLKxm+9 ns
<EEEE>
-  SfEPE#ZE CL=30pF & (m=0~15, n=1~16)
NAND 75w al)—Fk
teveLe
Von
MCLK J
tNREW .
MNREX Vou .~
VoL
t tbH-NRE
; DS-NRE
Vin ViH
MADATA[31:0] A JJ—I* %
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S6E2G 1) —X

NAND 75w a7kL RS54+

fcyele

MCLK

tALEH-NWEL

<& a
< >

MNALE J Von

MNCLE
tnweEw
MNWEX N} VoL o Vo
INwEL-DV tNwEH-DX
- >
MADATA[31:0] >§ Vg[‘ 5

< Vo
L v

NAND 75w aav k54 k

feveLe

MCLK
tALEL-NWEL
MNALE < VoL
_ tolEnnwEL . ) INWEH-CLEL
VoH V
MNCLE -7 L
Inwew

MNWEX N VoL 2 Von

INwEL-DV INWEH-DX

“ \/oH < Von

MADATA[31:0} : >, ;
[31:0] { VoL Sqk 7§ VoL
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e EMBEDDED IN TOMORROW
5&8 RDY AHQZAZ2Y
(Vec =2.7V~5.5V, Vss = 0V)
_ REE
HE LS InFA &4 Bfy mE
&/ =X
MCLK?
MRDY A A trRDYI MCLK, - 19 - ns
Ly 7y TR MRDY
B RDY ANB
MCLK
Original _ Over 2cycle .
MOEX
MWEX
tRDYI
MRDY
W RDY fZRRE
MCLK
» 2 cycles
Extended /
MOEX gj
MWEX ) trDYI
O.SXVCC
MRDY 55
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S6E2G 1) —X

SDRAM &—FK
(Vec =2.7V~3.6V, Vss = OV)
. . By N
HE Ek= ¥4 HiRE By mE
=2\ =X
H N RIRE tcvesp MSDCLK - - 50 MHz
o o MSDCLK
IE B . .
TRLU R E RS taosp MADI[15:0] 2 12 ns
MSDCLK1— ¢ MSDCLK. ) 9 12 ns
F—AaH N posp MADATA[31:0]
MSDCLK1— MSDCLK.
F—2H 7 Hi-Z B5RE tpozso MADATA[31:0] ; 2 195 ns
. MSDCLK
. IE = S -
MDQM[3: O];Z ZE % twroSD MDQM[L:0] 1 12 ns
. MSDCLK
IE . .
MCSX E IERERH tmcssp MCSXS 2 12 ns
. MSDCLK
IE . .
MRASX & % B 8 trASSD MRASX 2 12 ns
. MSDCLK
IE . .
MCASX & % B 8 tcassp MOASX 2 12 ns
. MSDCLK
i . .
MSDWEX 52 3 B RS tmMwesD MSDWEX 2 12 ns
. MSDCLK
IE e . .
MSDCKE 1B %iE i 4 tckesp MSDCKE 2 12 ns
— e MSDCLK. ) )
F—Aty k7 VT tpssp MADATA[31:0] 19 ns
— . MSDCLK,
T—A3R— LR R toHsD MADATA[31:0] - 0 - ns

<TEEER>

- EE#EZE CL= 30pF &,
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&= CYPRESS SEE2G o1 —X
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SDRAM 79+t X o tevesp >
MSDCLK / \ \
¥ taosp
MAD[24:0] Address X

E

—\ twrosp
MDQM[1:0] /
—\| tmcssp
MCSX /
>
—\| trassp
MRASX /
—\ teassp
MCASX /
—\| tmwesp
MSDWEX /
>
— | tokesp
MSDCKE /

I

E

K

«—tpssp » <« tpHsp
MADATA[15:0] RD
tposp > tpozsp
MADATA[15:0] WD —
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12.4.11 R—RBALIANBALIVYT

BAIANBLZVYT
(Vec =2.7V~5.5V, Vss = OV)
. HURIE
HE EE=] InFA &5 By m&
=/ = FN
AF/NLRIE triwH. triwe (ECK. .;ﬁiﬂg%ig + BE5) - 2tcyep ns
triwn triwe
ECK
Vius Vins

TIN Vis Viis

FIBAAZAZUT
(Vec =2.7V~5.5V, Vss = OV)
. HURIE
HE EE=] InFA &5 By m&
=/ = F N
VAV tTRGH. tTRGL (TGIILIHSC?C{;;?EE‘;;/&E#) - 2tevep ns
trreH trreL
TGIN Vi Vi
Vis Vis

<ZEEEE>

- tever [AAPB NN OO w O H A ORI TT, N—XZ4 VHEZIHTIVE APB NWIXEE/ZDUVT/E1.S6E2G &1/ —X
TJOyv o814V ISLFSELSESE,
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~ EMBEDDED IN TOMORROW

12.4.12 CSIO (SPI) #1324

RIS YT IV (SPI =0, SCINV = 0)

S6E2G 1) —X

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

_ - Vce < 4.5V Vce 2 4.5V N
HH %S ¥4 &% Eifr
B/ &K B/ BX
R—L—bk - - - - 8 - 8 Mbps
YT OB YA LB tscvc SCKx 4tcyep - 4tcyep - ns
SCK|—SOT EErE tsLov SSCOK_I)_(); -30 +30 -20 +20 ns
RNERL T
SIN—SCK? SCKx. | 4nvsshie ] ]
b7y TR vsHE g Nk 50 30 ns
SCK1—SIN 7"— )L BFfE tsHixi SCKx, 0 - 0 - ns
SINX
YT ILoBvY L 3JLRIE tsLsH SCKXx 2tcvep - 10 - 2tcyep - 10 - ns
YT IILoBvY H /N LRI tsHsL SCKXx tevep + 10 - tevep + 10 - ns
. SCKx
iE p2 N - -
SCK|—SOT EErE tsLove SOTx 50 30 ns
mne
SIN—SCK? . SCKx. %;g‘/y,? 10 ] 10 ] .
k7 v THR VSHE 1 sINX
e
SCK1—SIN 7"— )L BFfE tsHixe SSCIE))(; 20 - 20 - ns
SCK 35 A Efd tr SCKx - 5 - 5 ns
SCK 35 £ A BA tr SCKx - 5 - 5 ns

<ZTEEHR>

CLK [FEJE— FEDHEETT,

- tever (EAPB N 2Oy ODY A VBT, YIFIr2o32 PG ERESHA TIVE APB /IWWIEE/ZDL)
TIHEAT—H— FDL1S6E2G 2 ) —X TOwo &1 ISLETSELLES,

- AEBEREFEAN— Y OT—2 3 20— FEEDADRIETT, HIZIL, SCLKX 0 & SOTX_1 DAL P EIL RIS T

7

-  HEFE#TZE=E CL = 30pF 4,
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—_—
tscyc
\ Vou £
SCK
< VoL VoL
tsLovi
Vo
SOT VoL
tivshi 0 tshixi >
SIN W‘ A\ Vlew
- Vi Vi A
MSEwk =0
« tsLsH . e tshsL g
_l/
SCK Vi Viy Viy
LV, V, y 4
tr «—1r
{sLove
soT Vor ><
Voo
, tvsie | tshixe q
X Vi VL £~
MSEwk =1
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~ EMBEDDED IN TOMORROW

REIS )7 IL(SPI = 0, SCINV = 1)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ - Vce < 4.5V Vce 2 4.5V N
HH %S ¥4 &% Bify
B/ &KX =/ &KX

R—L—F - - - - 8 - 8 Mbps
YT OB IH A LB tscve SCKx 4tcyep - Atcyep - ns
SCK1—SOT ;E LR E tsHowi SSCOK_I)_: -30 +30 -20 +20 ns

A& TE
SIN-SCK| w7y TR st S;E’)‘( oRv7EE 50 - 30 - ns
SCK|—SIN 7Rk—)L KBRS toa | DoKX 0 - 0 - ns
SINX
YT ILoBvY L 3JLRIE tsLsH SCKXx 2tcvep - 10 - 2tcyep - 10 - ns
)78y HRLREE tsHsL SCKx tevep + 10 - tevep + 10 - ns
. SCKx
iE p2 N - -
SCK1—SOT EERFE tsHovE SOTx 50 30 ns
SCKx VAN I

SIN—-SCK| vk 7y TH tivsLe SINX‘ o0y EE 10 - 10 - ns
SCK|—SIN 7R— )L BFfE tsLixe S;E))((‘ 20 - 20 - ns
SCK 35 A Efd t SCKx - 5 - 5 ns
SCK 35 £ A BR tr SCKx - 5 - 5 ns

<ZEEH>
-  CLK FEE— FEDHEETT,

- tcver (FAPB NN 2O v oY1 ONEEITY, SIAFIFr2o3 02 FIIZERT EAPB /WWIEE/ZDUVTIE
1.S6E2G &/ —X TAw o X1 VYIS LESEL LS,

- ARBEREEEA—FVOT—2 53 2R~ FEEDHDRIFTT . BIZIE, SCLKX_0 & SOTX_1 DA E P EILIRASF T
?—D

-  HEFE#TZEE CL = 30pF 4,
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S6E2G 1) —X

tscyc |
SCK Vou 7 VoH
/ VoL -
{sHovi
Vo
SOoT Vou
tivsLi 0 tsLixi >
SIN W‘ ViH Vlew
- Vi Vi A
MSEwk =0
< tsHs1 R tsi s .
\L
SCK " Vin Vi
V \T Vu VIL
tr tsHovE te Nl
soT Von ><
VoL _ | _
, tivsLE tsLixe .
SIN W V,, V,, W
N V||_ VIL 7
MSEwk =1
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~— EMBEDDED IN TOMORROW

REAISU7IL (SPI=1, SCINV =0)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ - Vce < 4.5V Vce 2 4.5V N
HH LS InFA &4 Bfy
B/ &KX =/ &KX
R—L—F - - - - 8 - 8 Mbps
STV A 9 LR tscye SCKx 4tcyep - 4tcycp - ns
SCK1—SOT ;E LR E tsHowi SCKx, -30 +30 -20 +20 ns
SOTx
SIN—-SCK| SCKXx, e
ol tivsLi AERL Tk 50 - 30 - ns
SCK|—SIN 7"— )L BFfE tsLixi SCKx, 0 - 0 - ns
SINX
. SCKx.
SOT—SCK | B 3 F5 tsovLi SOTx 2tcyer - 30 - 2tcvep - 30 - ns
YT LBy LNILRLE tsLsH SCKx 2teyep - 10 - 2teyee - 10 - ns
ST ILoBvY H N LG tsHsL SCKx tevep + 10 - tever + 10 - ns
. SCKx
iE f N - -
SCK1—SOT EERFE tsHove SOTx 50 30 ns
SIN—-SCK| SCKx. S ER TR
k7T e | TGNy | oEvomnE 10 ) 10 ) ns
SCK|—SIN 7"— )L B fE tsLixe SSCIE))({ 20 - 20 - ns
SCK ILE T AV B tr SCKx - 5 - 5 ns
SCK ir 5 EAYRSRE tr SCKx - 5 - 5 ns

<ZEEEH>
-  CLK [FEE— FEDHEETT,

- tcver [EAPB /YR OOy oY1 ONERITY, SIAFI7203 02 FUIZERSATIVE APB NWIXEE/ZDIVT
[£1.S6E2G >/ —X TOw o &4 YIS LEFSEL LS,

- AEBREIFEAN— Y OT—2 3 0N — FEEDADRIETT, HIZIL, SCLKX 0 & SOTX_1 DAL P IL RIS T
7,

- HEFE#TZE=E CL= 30pF &,
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S6E2G 1) —X

) tscve
\ VoH
NV V,
SCK tsowi N tsrovi =
Von (~Von
SOT VoL XT Vou
e tivsui > tsLixi »
ViH Vi
SIN Vi Vi
MSEwvk =0
tsism tsnse
\
ScK Vin Vi v Vi
N Vi Vi
le— —
" te tr LtSHOVE
V, V
> Ve Vel
fvsie — P taxe
SIN Vi Vin
Vi Vi
MSEwhk =1
* TDR LY RBIT—R%E5/4hFHEEL
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~ EMBEDDED IN TOMORROW

RHIS U7 IL(SPI = 1, SCINV = 1)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ - Vce < 4.5V Vce 2 4.5V N
HH L=y mFR & Eifr
B/ &KX =/ &KX
R—L—F - - - - 8 - 8 Mbps
YT OB IH A LB tscve SCKXx 4tcyep - 4tcvep - ns
SCK|—SOT Z ki toow | S -30 +30 -20 +20 ns
SOTx
SCKx. e
SIN-SCKtty b7y TR tivsHi SINX RE T+ 50 - 30 - ns
oy EE
SCK1—SIN 7R— )L BFfE tsHixi SCKx, 0 - 0 - ns
SINX
N SCKX.
SOT—SCK 1R IE F5 tsovHi SOTx 2tcyer - 30 - 2tcvep - 30 - ns
YT LBy LNILRLE tsLsH SCKXx 2tcvep - 10 - 2tcyep - 10 - ns
YT ILoBvY H /N LRIg tsHsL SCKx teyep + 10 - teyep + 10 - ns
. SCKx
iE p2 N - -
SCK|—SOT EErE tsLove SOTx 50 30 ns
SR SCKXx. SHERS TR
SIN-SCK b7y THERE tivsHE SINX SOy B 10 - 10 - ns
SCK1—SIN 7"— )L R B fE tSHIXE SSCIE))({ 20 - 20 - ns
SCK L5 T HY i tr SCKx - 5 - 5 ns
SCK 315 kMUK tr SCKx - 5 - 5 ns

<ZEEH>
-  CLK [FEE— FEDHEETT,

- teyer [AAPB IR OOy oY1 VIBREITYT, YIAFIF20o3 22 FIIZHEREA TS APB /IWIEE/ZDIVT
[£1.S6E2G >/ —X TOw o &4 YIS LEFSES LS,

- AEBREFEAN— Y OT—2 3 20— FEEDADRIETT, HIZIL, SCLKX 0 & SOTX_1 DA LS P EIL RIS T
7,

-  HEFE#TZEE CL = 30pF 4,
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S6E2G 1) —X

) tscve |
scK Y \on Vo
7 VoL
——— tsovHi ————> tsLovi
Vo Vo
SOT Y VOL NC VOL
e tivshi > tsHixi
ViH Vi
SIN Vi Vi
MSEwk =0
tr
SCK Vi
tstove ‘L
V V,
sot Ve K
fvsie — P ————  louxe
Viu Vin
SIN Vi Vi
MSEwhk =1
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~am> FMBEDDED IN TOMORROW

R#IT7IV FyvT UYMERR (SCINV =0, CSLVL = 1)
(Vcc = 2.7V~5.5V, Vss = 0V)

) Vce < 4.5V Vcc 2 4.5V
1R S &4 Bifr
B BX B BX
SCS|—SCK| vt 7y e tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK1—SCS1HR— L KB5S tesHi MR I (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
oy

— (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS T4 L IhEA tesor +5tcycp +5tcvep +5tcycp +5tcycp ns
SCS|—SCK|tyr7 v T HEHE tcsse 3tever + 30 - 3teyer + 30 - ns
SCK1—SCS17R— L BFE tcsHE 0 - 0 - ns

— SERLTE
SCS T1tL Y EERE tcspe By EE 3tcyep + 30 - 3tcvep + 30 - ns
SCS|—SOT E IR tose - 40 - 40 ns
SCS1—SOT B ZE RS toee 0 - 0 - ns

(*1): CSSU EYyMEXU T ILFYTELINAIV T BEIOV I B [ns]
(*2): CSHD EYMExS YT ILFvT LMLV 5 8E5 095 B [ns]
(*3): CSDS EYMEXU T ILFYTELIMNAIV T BEI OV B [ns]

<ZEEH>
- teyer (EAPB NN OOy oY OIEREITY, SIAFIF2023202 FPIIZERZIATIVE APB /WIXEE/ZDL)Y
TIES6E2G 2/ —X TOwv o &4 IS LEZSESLEE,

- CSSU, CSHD, CSDS., U Z/N FuvTtELO FE1 320800y 2/ZD0VTlt, [FM4 Family Peripheral
Manual Main part/ (002-04856) # S &0,

-  HEFE#TZE CL = 30pF 4,
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SCS A —X_ S% i ﬂL

fcssi

SCK % _/_\_ZL
o D
o W S

MSEwk =0
SCS \ B
A% — —z‘tCSDE‘
| tesse tosre || g
P
SOT —
N T

tose
gl A -

i 5o

MSEwhk =1
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~— EMBEDDED IN TOMORROW

R#UT7IV FyT UYMERR (SCINV =1, CSLVL = 1)
(Vcc = 2.7V~5.5V, Vss = 0V)

B Vce < 4.5V Vcc 2 4.5V
1R s &4 Bifr
B BX B BX
SCS|—SCK| vt 7y e tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK1—SCS1HR— L KB5S tesHi mER T (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
09 ENE

— (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS T4 L IhEA tesol +5tcvep +5tcycp +5tcycp +5tcvep ns
SCS|—SCK|tyr7 v T HEHE tesse 3teyer + 30 - 3tever + 30 - ns
SCK1—SCS17R— L BFE tcsHE 0 - 0 - ns

— SERL TR
SCS T1tL Y EERE tcspe SOy EE 3tcyep + 30 - 3tcyer + 30 - ns
SCS|—SOT E IR tose - 40 - 40 ns
SCS1—SOT B ZE RS toee 0 - 0 - ns

(*1): CSSU EYMEXI T ILFYT L INIAIV T EMEIRY YA [ns]
(*2): CSHD EYMBEXS YT IILFvT LI ZAZIU T EE OV EER [ns]
(*3): CSDS EYMEXI T ILFvT L INIAIV T EMEIRY YA [ns]

<EEEE>

- tever [EAPB WX OOy oY1 VIBFEITT, YINFIF023 202 FIIZEHZSA TS APB /W IEFE/ZDL)
TIES6E2G 2 —X TOv o84 YIS LFSHESLES,

- CSSU, CSHD, CSDS., U Z/N FyvTEL O FE1320DEES Oy 22D TIE, FM4 Family Peripheral
Manual Main part/ (002-04856) # S &L,

- HEFE#TZEE CL= 30pF &,
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S6E2G 1) —X

SCS H A x_

MSEwhk =1

4 tcsoi \
tcssi fcsHi
DR
(SPI1=0)
SOT
(SPI=1)
MSEwhk =0
SCS A% » % —z tcspe
<«
fcsse tesHe
SCK AA SS
toee
<>
SOT
(SPI=0) 7[
tose
<P
_ N
(SPI=1) )
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~am> FMBEDDED IN TOMORROW

R# 7 IVFyTRLYMERBEF (SCINV =0, CSLVL = 0)
(Vcc = 2.7V~5.5V, Vss = 0V)

. Vce < 4.5V Vce 2 4.5V
BH k=) &4 Bfy
=/ BX B/ BX
SCS1—SCK |y 7V THsE tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK1—SCS|R— LR B tes | PIEBT T (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
ooy

— (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS T4 L IhEME tesoi +5tcyep +5tcyep +5tcyer +5tcyep ns
SCS1—SCK| vt 7y B tcsse 3tcyep + 30 - 3tcver + 30 - ns
SCK1—SCS|7R— /L BFE tcsHe 0 - 0 - ns

— SHERS TR
SCS T4 L UM tesoe | gy | Stover + 30 - 3tever + 30 - ns
SCS1—SOT EERFE tose - 40 - 40 ns
SCS|—SOT B IERsfE toee 0 - 0 - ns

(*1): CSSU EYMEXI T ILFYT L INIAIV T EMEIRY YA [ns]
(*2): CSHD EYMBEXSUTIVFvT L INIASU T EEI DY I B [ns]
(*3): CSDS EyMEXL YT IILF VT ELINIAIV T DEIMEIO Y EH [ns]

<ZEEH>
- tever (EAPB NR 2Oy O L ONBETT, SNIAFIFr2o3202 FIIZERZSATIVE APB /WIXEE/Z D)
TIH1.S6E2G >/ —X TOwoF1 Y ISALAFESHELLZ,

- CSSU, CSHD, CSDS., U Z/N FuvTtELO FE1 320800y 2/ZD0VTlt, [FM4 Family Peripheral
Manual Main part/ (002-04856) # S &L,

-  HEFE#TZEZE CL = 30pF 4,
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R# 7 IVFyTRLOMERBEF (SCINV =1, CSLVL = 0)
(Vcc = 2.7V~5.5V, Vss = 0V)

) Vce < 4.5V Vce 2 4.5V
HE i &4 Bify
=/ BX =/ BX

SCS1—SCKtEyh 7y TS tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
) RETh

SCK|—SCS|7R— /LR BFfE tcshi H0Owh (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns

- EfE (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS T LI tesol +5tcvep +5tcvep +5tcvep +5tcvep ns

SCSt—SCKttvh 7y B tcsse 3tcyep + 30 - 3tcver + 30 - ns

SCK|—SCS|7Rh— /LB tcsHe 0 - 0 - ns
VAN I

SCS T4t Y tcspe yavy 3tcyep + 30 - 3tcver + 30 - ns

Eh1E
SCS1—-SOT E IR tose - 40 - 40 ns
SCS|—SOT B toee 0 - 0 - ns

(*1): CSSU EYyMEXV T ILFYTELIMNAIV T BEI OV B [ns]
(*2): CSHD EYMExS YT ILFvT LMLV S 8E5 095 B [ns]
(*3): CSDS EyMEXV YT IILFyT LMLV T BES Oy EE [ns]

<ZEEEH>
- teyer (EAPB NN OOy oY OIEREITY, SIAFIF2023202 FIIZEZISATIVE APB /WIXEE/ZDL)Y
TI/E1.S6E2G >/ —X TOw o X1 VIS LESEL LS,

- CSSU, CSHD, CSDS., U Z/N FyvTtL O FE14 320D Oy 22DV TIE, FM4 Family Peripheral
Manual Main part/ (002-04856) # S &L,

- HEFE#TZE=E CL= 30pF &,
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BERHTUFZIL (SPI=0, SCINV =0)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ - Vce < 4.5V Vce 2 4.5V N
HH LS InFA &4 Bfy
B/ &KX =/ &KX
YT IIAY YA LB tscyc SCKx 4tcyep - 4tcycp - ns
SCK|—SOT B IErsfE tsLowvi SSCOK_I)_: -10 +10 -10 +10 ns
A& T+ 14
SIN-SCK b7y T HERE tivsHi SCKx, oRv7EE - 12,5 - ns
SINX *
12.5
SCK}—SIN R—/L R Es RS tox | DoKX 5 i 5 i ns
SINX
YT aYYT LNILALE tsLsH SCKx 2tcycp -5 - 2tcyep - 5 - ns
YT IILIaYY H LRI tsHsL SCKx tevep + 10 - tevep + 10 - ns
. SCKx
iE f N - -
SCK|—SOT EErE tsLove SOTx 15 15 ns
ST SCKXx, HHERS TR
SIN-SCK w7y B tivsHE SINX B0y HEE 5 - 5 - ns
SCK1—SIN 7"— )L R B fE tSHIXE SCKx, 5 - 5 - ns
SINX
SCK I FYHFH tr SCKx - 5 - 5 ns
SCK 3L V) r%RE tr SCKx - 5 - 5 ns

<ZEEH>
-  CLK [FEE— FEDHEETT,

- tcver (FAPB /NN 2O v oY1 ONEEITY, SIAFIF20o3 02 FIIZEREATIVE APB NWIEBEE/ZDIVT
[£1.S6E2G >/ —X TO v o %4 IS LESSELSLLE,

- ZHRILLF DI FDADRFTT
FwFtL Y 4L SINA 0, SOT4 0, SCK4 0
FyFEL Y B Y:SING_0, SOT6 0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

- HEFEATZE CL= 30pF & (*/+ CL=10pF D&,
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BERHTUFZIL (SPI=0,SCINV =1)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ - Vce < 4.5V Vce 2 4.5V
HH iBg | WmFs &% Bify
B/ &KX =/ &KX
YT IIAY YA LB tscye SCKXx 4tcyep - Atcycp - ns
SCK1—SOT B IERsfE tsHow SSCOK_F: -10 +10 -10 +10 ns
A& T+ 14
SIN—SCK|tyr7 v B tivsLi SCKx, IRvTEE - 12.5 - ns
SINX 12.5%
SCK|—SIN 7Rh— )L R BFH tsLixi SCKx, 5 - 5 - ns
SINX
YT IILoaYY LNILALE tsLsH SCKx 2tcyep - 5 - 2tcvep - 5 - ns
YT IILoBYY H LRI tsHsL SCKx tcycp + 10 - tcyep + 10 - ns
. SCKx
iE N - -
SCK1—SOT ;Z LR E tsHovE SOTx 15 15 ns
§ . SCKXx, SER T
SIN-SCK| v 7y B tivsLE SINX B0y HEHE 5 - 5 - ns
SCK|—SIN 7Rh— )L R EFH tsLixe SCKx, 5 - 5 - ns
SINX
SCK I FYBFHE tr SCKx - 5 - 5 ns
SCK 3L F Y5/ tr SCKx - 5 - 5 ns

<EEFH>
-  CLK [FHE— FEDHEETT,

- teyer [AAPB IR O Oy oY1 VIBREITYT, YIAFIF20o3 22 FIICHEREA TS APB /IWIEE/ZDIVT
[£1.S6E2G >/ —X TOw o &4 YIS LEFSEL LS,

- EBEILL T DiFFDADRIF T
Fw Lo F4L:SINA 0, SOT4A 0, SCK4 0
FwItL o FHY: SING_0, SOT6_0, SCK6_0, SCS60_0, SCS61 0, SCS62_0, SCS63_0

- $EAAZE CL=30pF & (*/Z CLAV10pF D),
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BERHTUFZIL (SPI=1,SCINV =0)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ . Vce < 4.5V Vce 24.5V "
HE s | WmFA & Eifr
B/ &KX =/ &KX

)T IRV A LEFRE tscve SCKx 4tcyep - Atcyep - ns

SCK1—SOT B IERsfE tsHow SCKx, -10 +10 -10 +10 ns
SOTx

SCKx ams 14
SIN—SCK|tyr7 v B tivsLi SINX\ A& T - 125 - ns
ooy IEE 12.5%

SCK|—SIN 7Rh— )L R BFH tsLixi SCKx, 5 - 5 - ns
SINX

SOT—SCK | :E FERFH tsovLi SSCOK_I)_(); 2tcyep - 10 - 2tcver - 10 - ns

T oBYY LNILALE tsLsH SCKXx 2tcyep - 5 - 2tcver - 5 - ns

LYTINoOYY H VLG tsHsL SCKXx tcyep + 10 - tevep + 10 - ns
N SCKx

iE N - -
SCK1—SOT B IERsfE tsHovE SOTx 15 15 ns
T SCKx. HERS TR

SIN-SCK| 2y 7y B tivsLE SINX B0y HEHE 5 - 5 - ns

SCK|—SIN 7"— )L BFfE tsLixe SCKx, 5 - 5 - ns
SINX

SCK 3L T YB5R8 tr SCKx - 5 - 5 ns

SCK 3 _E Y B¥RS tr SCKXx - 5 - 5 ns

<EEFH>
-  CLK [AHE— FEDHEETT,

- teyer (EAPB N 2Oy ODY A IIFE/ETT, VIFIFro322 FIIZHERESHA TIVE APB /WWIEE/ZD()
TIH1.S6E2G >/ —X TOw o F1 Y ISALAFESHESLLZ,

- EBEILL T DiFFDADRIF T
Fw Lo F4L:SINA 0, SOT4A 0, SCK4 0
FwItL o FHY: SING_0, SOT6_0, SCK6_0, SCS60_0, SCS61 0, SCS62_0, SCS63_0

- AR ZEE CL=30pF & (*/4 CL 5 10pF D).
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~am> FMBEDDED IN TOMORROW

BERHTUFZIL (SPI=1,SCINV =1)
(Vcc = 2.7V~5.5V, Vss = 0V)

_ . Vce < 4.5V Vce 24.5V "
HH L=y mFR & Eifr
B/ &KX =/ &KX
)T IRV A LEFRE tscyc SCKx 4tcyep - 4tcvep - ns
SCK|—SOT SEEESRA tstovr | oKX -10 +10 10 +10 ns
SOTx
— SCKx. wne 14
SIN-SCK w7y B tivshi SINX REBL T+ - 12.5 - ns
ooy 12.5*
SCK1—SIN 7Rh— )L R BF tsHixi SCKx, 5 - 5 - ns
SINX
. SCKXx.
SOT—SCK1:E FERF A tsovHI SOTx 2tcyep - 10 - 2tcver - 10 - ns
T oBYY LNILALE tsLsH SCKXx 2tcyep - 5 - 2tcyep - 5 - ns
)78y HIRLRIEE tsHsL SCKXx tcvep + 10 - tevep + 10 - ns
N SCKx
iE N - -
SCK|—SOT B IErsfE tsLove SOTx 15 15 ns
A SCKx, HERS TR
SIN-SCK w7y B tivsHE SINX B0 HE 5 - 5 - ns
SCK1—SIN 7R— )L BFfE tsHIXE SCKx, 5 - 5 - ns
SINX
SCK 3L T YB5R8 tr SCKx - 5 - 5 ns
SCK 3k YBsRE tr SCKx - 5 - 5 ns

<EEFH>
-  CLK [FHE— FEDHEETT,

- teyer (EAPB NN OO w oDV A VIERITY, SIFIF202322 FIIZERSATIVEAPB NWIEFEES/ZDIVT
[£1.S6E2G >/ —X TO v o Z4 IS LESSELLLE,

- RBEREILLTFDiFDADRIE T
FyFEL o &L SINA O, SOT4 0, SCK4 0
Fy Il FBHY:SING_0, SOT6_0., SCK6_0, SCS60_0., SCS61_0, SCS62_0, SCS63_0

- YEEAZE CL=30pF & (*/%CL 4 10pF D).,
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BERHTLFYTELIMERB (SCINV =0, CSLVL =1)
(Vcc = 2.7V~5.5V, Vss = 0V)

Vce < 4.5V Vcc 2 4.5V
HHE L= & Bify
=/ =X =2\ =X
SCS|—SCK| vt 7y e tcssi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS1HR— L KB5S tesHi mER T (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
oy

- (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS T4 tLIhER tesol +5teyep +5tcvep +5tcvep +5teyep ns
SCS|—SCK|tyr7 v T HEHE tesse 3tevep + 15 - 3teyep + 15 - ns
SCK1—SCS17R— L BFE tcsHE 0 - 0 - ns

— SERS T
SCS T4 LI tcspe Oy EE 3tevep + 15 - 3teyep + 15 - ns
SCS|—SOT EERFE tose - 25 - 25 ns
SCS1—SOT B IERsE toee 0 - 0 - ns

(*1): CSSU EvMEXS )7 ILF VT ERFIAZDTEMEIOVIEER [ns]
(*2): CSHD EYMEXL Y7 IILFVTBIRAAZV T EBEI OV R [ns]
(*3): CSDS EVMEXS )T ILF VT ERFAZDTEMEIOVIEE [ns]

<ZEEH>
- tcver (FAPB /NN 2Oy oD A OIEBERTT, SIFIr 2032 FILEGESATIVE APB NWIEE/ZDIVT
[£1.S6E2G >/ —X TOwv o Z1ISLESSELLLE,

- CSSU. CSHD. CSDS. U FZINFvTtL o &1 32080y 2/ZDLV T/, FM4 Family Peripheral Manual
Main part/ (002-04856) # B &1L,

- HEFE#TZEE CL= 30pF &,
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BERHA VT ILVFYTELIMERAR (SCINV =1, CSLVL = 1)
(Vcc = 2.7V~5.5V, Vss = 0V)

B Vce < 4.5V Vcc24.5V
HHE L= & Bify
=/ =X =2\ =X
SCS|—SCK| vt 7y e tcssi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS1HR— L KB5S tesHi MR T (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
ooy

- (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS T4 tLIhER tesol +5teyep +5teyep +5tcvep +5teyep ns
SCS|—SCKttyh7 v T HE tesse 3teyep+15 - 3tevep + 15 - ns
SCK1—SCS17R— L BFE tcsHE 0 - 0 - ns

— SERS T
SCS T4 LI tcspe SOy EE 3tevep + 15 - 3tcvept+15 - ns
SCS|—SOT EERFE tose - 25 - 25 ns
SCS1—SOT B IERsE toee 0 - 0 - ns

(*1): CSSU EYMEXI T ILFYT L INIAIV T EMEIRY YA [ns]
(*2): CSHD EYMBEXS YT IILFvT LI ZAZIU T EE OV EER [ns]
(*3): CSDS EYMEXI T ILFvT L INIAIV T EMEIRY YA [ns]

<ZEEH>
- tcver (FAPB /NN 2Oy oD A OIEBERTT, SIFIr 2032 FILEGESATIVE APB NWIEE/ZDIVT
[£1.S6E2G >/ —X TOwv o Z1ISLESSELLLE,

- CSSU, CSHD, CSDS. 2 U FINFvTELI FE1320DEES Oy /ZD0VT/E, FM4 Family Peripheral Manual
Main part/ (002-04856) # B &1L,

- HEFE#TZEE CL= 30pF &,
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BERHA VT ILVFYTELIMERAR (SCINV =0, CSLVL = 0)
(Vcc = 2.7V~5.5V, Vss = 0V)

. Vce < 4.5V Vce 2 4.5V
BH k=) &4 Bfy
=/ BX B/ BX
SCS1—SCK |y 7V THsE tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS| R—JLREsRS tes | PIEBT T (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
ooy

— (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS T4 L IhEME tesoi +5tcyep +5tcyep +5tcyer +5tcyep ns
SCS1—SCK| vt 7y B tcsse 3tcyep + 15 - 3tcver + 15 - ns
SCK1—SCS| "—JLFEFE tcsHe 0 - 0 - ns

— SHERS TR
SCS T4 L UM T - 3tever + 15 - ns
SCS1—SOT EERFE tose - 25 - 25 ns
SCS|—SOT B IERsfE toee 0 - 0 - ns

(*1): CSSU EYMEXI T ILFYT L INIAIV T EMEIRY YA [ns]
(*2): CSHD EYMBEXSUTIVFvT L INIASU T EEI DY B [ns]
(*3): CSDS EyMEXI Y FILFVT LISV T EEIO v EE [ns]

<ZEEH>
- tcver (FAPB /NN 2O v DY A OIEHTT, SIFIr20322 0 FILEGESATIVE APB NWIEE/ZDIVT
[£1.S6E2G >/ —X TO v o %4 IS LESSELLLE,

- CSSU, CSHD, CSDS. U FINFvTELI 21 320DEES Oy /ZD0VTIE, FM4 Family Peripheral Manual
Main part/ (002-04856) # B &L,

- S EE#HZEE CL = 30pF 4.
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BERHA VT ILVFYTELIMERAR (SCINV =1, CSLVL = 0)
(Vcc = 2.7V~5.5V, Vss = 0V)

. Vce < 4.5V Vce 2 4.5V
BH k=) &4 Bt
=/ BX B/ BX
SCS|—SCK |yt 7 v HsE tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS| R—JLREsRS tesmi mER T (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
ooy

— (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS T4 L IhEME tesol +5tcyep +5tcyep +5tcyer +5tcyer ns
SCS1—SCKttvk 7y B tcsse 3tcyep + 15 - 3tcver + 15 - ns
SCK|—SCS|7R— /L BFE tcsHE 0 - 0 - ns

— SHERS TR
SCS T4 L UM tesoe boysgpe | Stovert1s - 3tcver+15 - ns
SCS1—SOT EERFE tose - 40 - 40 ns
SCS|—SOT B IERsfE toee 0 - 0 - ns

(*1): CSSU EYMEXI T ILFYT L INIAIV T EMEIRY YA [ns]
(*2): CSHD EYMBEXSUTIVFvT L INIASU T EEI DY I B [ns]
(*3): CSDS EyMEXI Y FILFYTELINASU T EEIO v EE [ns]

<ZEEH>
- tcver (FAPB /NN 2O v DY A OIEHTT, SIFIr20322 0 FILEGESATIVE APB NWIEE/ZDIVT
[£1.S6E2G >/ —X TO v o %4 IS LESSELLLE,

- CSSU, CSHD, CSDS. U FINFvTELI 21 320DEES Oy /ZD0VTIE, FM4 Family Peripheral Manual
Main part/ (002-04856) # B &L,

- S EE#HZEE CL = 30pF 4.
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sEgH0vy (EXT=1): ERBE—FOH
(Vcc = 2.7V~5.5V, Vss = 0V)

_ R il
HH s &% Bify "=
=/ = F N
YT ILoBvY L 3LRIEE tsLsH teyep + 10 - ns
YT ILoBvY H /N LRIg tsHsL teyep + 10 - ns
CL = 30pF
SCK 3L TY#s/H tr - 5 ns
SCK i LY tr - 5 ns
tr tr
g tshst [ tsisn -
SCK \Vj \Vj \Vj
Vie IH IH Vi Vi IH
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12.4.13 SNEBARBRAZYT
(Vec =2.7V~5.5V, Vss = 0V)

) . REE "
HE iEs InF4A &4 Bfy mE
=/ =K
ADTGX AID aAVIN—R A AA
- 2tcvep™t - ns _
FRCKx 2)—=SB4IARhvavy
ICxx AT N TFv
- *1 - SRS TR L —
AANJLRIE tiNH. TN DTTIxX 2tevep ns |EfTrtL—3
INTOO~INT31 2tcyep + 100 - ns
~ . i ERE|SA
NMIX SLEREIA A NMI
500" - ns
WKUPX - 5003 - ns |TA—TFTREUINA9zA9TvT

*1: tevep [& APB /AROOYIDH A ILEREITT (RN TE—R, 34 YE—FEZERL). AID OV/\—4, ZHEERA<, S EREAH
MEHEIN TS APB NARBEIZDVTIE 1.S6E2G VJ—X TOYIF ANV TS LETSRIAES,

*20 AT E—RELAIE—FE
*3:. TA—TRBUINA RTC E—RETA—TREVINAAbyT E—RBF

tINH tINL

X— VILS
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12.4.14 JF7IFHIU 384305
(Vcec = AVee = 2.7V ~5.5V, Vss = AVss = 0V)

. Rk iE
R Bs & By
=/ =X
AIN 7 H g tAHL -
AIN ¥ L 1@ taLL -
BIN #F H 1@ teHL -
BIN #F L 18 teLL -
" o —
AN TRT L IMEDBINIEY) 4,0y | PC_Mode2 1 PC_Mode3
i \ > LT
BN BT LSS ANITY | oy | PC_Mode2 EtzI% PC_Mode3
ANRTLLMSBINITY | s | PC_Mode2 1% PC_Mode3
" NS
O g VR ANIEY | PC_Mode2 FtiE PC_Modes
i \ > i kL
g%g;lag LA AN ST EY teuau | PC_Mode2 Ef=I¢ PC_Mode3 | 2tover” - ns
" PN S——
;I—Ncggﬁglag LALAS BIN LT tauep PC_Mode2 #7=[& PC_Mode3
i \ > LT
O B L B ANITY 4o | PC_Mode2 E121% PC_Mode3
ANRTL LS BINIEY |y | PC_Mode2 1% PC_Mode3
ZIN $%F H i tzr QCR: CGSC =0
ZIN $#F L g tau QCR: CGSC =0
FEELT= ZIN LA )LHS AINBIN _ B
Y& LY FTOERY fzace QCR: CGSC=1

AIN/BIN L FYIL EYAhSHEELT
ZIN LR )LETORERE

* tever [ APB ARHOYIDH A ILEBTT (RN TE—F ., B4 E—FEER), V7YFAIU DRI TS
APB N\RBEB[ZDVTIL, 1.S6E2G VJ—X TOvIF AN TS LESSEIES,

taBEZ QCR:CGSC =1
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S6E2G 1) —X

-
tAHL taLL
< > <
< > <
AIN
< > < > —P >
tausu tBUAD tADBD tBDAU
BIN
< > < I
< > < >
tBHL teLL
tBHL tBLL
< > <
< > <
BIN
< > < > +—P »
tBuAu tausD tBDAD tADBU
AIN

v
A
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S6E2G 1) —X

tzrHe "
ZIN
tze

\
ZIN

/

«— » taBez
tzaBE < >

AIN/BIN
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12.4.15 12C L3245

Standard-mode. Fast-mode

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

Standard-mode Fast-mode "
BH e &t B4 | &E
B | BK | B | BX
SCL 7Ry oRiKE fscL 0 100 0 400 | kHz
(R1E) TRA—F1&HER—ILE
B tHDSTA 4.0 - 0.6 - us
SDA | — SCL |
SCLyBvyY Lig tLow 4.7 - 1.3 - us
SCL /Ay Hig tHIGH 4.0 - 0.6 - us
(R18) TRA—M & yTY T
FefE tsusTa CL= 4.7 - 0.6 - us
L = 30pF.
SCL1 — SDA | R = (Vpllon)™t
?_gﬂ‘_}LFH%FEﬁ *D *3
SCL| —SDA| 1 tHDDAT 0 3.45 0 0.9 us
SRt & A AW
SDA| 1 — SCL 1 tsubaT 250 - 100 - ns
AT 1& By 7y TR
SCL 1 — SDA 1 tsusto 4.0 - 0.6 - us
TRAbY T 1EHETRI—F1&H
ka)FEﬁa)/‘Zju_H#FEﬁ tBUF 4.7 - 1.3 - us
2MHz < tcyep < 40MHz 2 tcvcp™ - 2 teycp™ - ns
R 40MHz < tcycp < 60MHz | 4 teyep™ - 4 teyep™ - ns
JARX J4)L73 tsp *5
60MHz < tcvycp < 80OMHz | 6 tcycp™ - 6 tcyep™ - ns
80MHz < tcyep < 100MHz | 8 teycp™ - 8 tevep™ - ns
*1: R\ CLIE SCL. SDA SA> DTN TYTERB LUV ARHERETT VL IFTLT7YTEROEREEERL. lou & Vo fREE

*2:
*3:

*4.

*5:

BERERLET,

TR K topat [(EDHLEET/INAAD SCLIEED L B (tow) FERLTLVENEWNSZEEFFHLTULEITFAIEREYER A,
Fast-mode 12C /XAT/\A X%, Standard-mode 12C INAV AT LIZFERATEET A, BERINBE M tsupar = 250ns 1%
BRLETFAIEEYEE A

tevep [ APB /AR IDH A LRI TT , 12C BNEH SN TIND APB /ARBEEIZDUVTIE 1.S6E2G ¥)—X JAOy
IEAXT S LETSRBZEN,

Standard-mode AR &, BiB/\RI0v5% 2MHz UL EERELTLESLY,

Fast-mode AL, BiB/\Xo0v5% 8MHz LLEEEEL TS0,
JARITAIIEABERIEIL O R AN R EICIYLIYBZBENTEET, APB NRIAVIERBIZISCT/ A XTIV AEREDE
BELTESLY,
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Fast-modeplus (Fm+)

S6E2G 1) —X

(Vec = 2.7V~5.5V, Vss = 0V)

_ Fast-modeplus (Fm+)*6
®/EA S &4 Bif e
=&/ B®X

SCL 7Ry oRiKE fscL 0 1000 kHz
(R1E) TRZ—kIGHAR—ILRERE
SDA| — SCL | tHDSTA 0.26 - us
sCLyavyy Lig tLow 0.5 - us
SCLYRAvYY HIiE tHiGH 0.26 - us
(R18) TRE—b1EHEYbT VTR i
SCL 1 — SDA | tsusta CL = 30pF. 0.26 us
F—R— LRSS R = (Vp/lou)™ -
SCL| —-SDA |1 tHDDAT 0 0.45 VS
T3 yb 7y TEE
SDA | 1 — SCL 1 tsupar 50 - ns
Ry 1& BTy TH R
SCL 1 — SDA 1 tsusto 0.26 - us
FARYTIGHLIRE—MIGHEDR | | 05 . S
DINRT—B5F o ' "

. 60MHz < tcycp < 80MHz | 6 teyep™ - ns
JAXT4ILAE tsp *5

80MHz < tcyce <100MHz 8 tever™ - ns
*1: R\ CLIE SCL, SDASAV DT LT YT B, AFHEBTETT . Vo RTLTYTEIRADEREE. lou [T VoL REFERERL

ij—o

*2: Bx K thooar [EDEELT/INARD SCLIEES®D L B (tow) ZERLTWVELEWSZEEE L TWVETNIEBEYER A,
*3: Fast-mode 12C /AR T /31 R [%. Standard-mode 12C /ISR R TF LIZERATEEFTA . BERIN D5 Ttsupar = 250ns 1% E

LathERYELE A,

*4: tevep (& APB /NRZOVIDH A7 ILERITY , 1°C RSN TIVS APB NRES(TDVTIE 1.S6E2G ¥1—X JAv
DEAN TS LETSRZEN,
Fast-mode plus (Fm+) AL, Eil/NR 70v9% 64MHz UL EEREL TS,

*5: JAXIT4ILEBREREIEL O RED

LTS,

*6: Fast-mode plus (Fm+) {ERAEF(E. /O iiF% EPFR LY XARIZT I2C Fm+(Zxt i LIz E—FI

Family Peripheral Manual Main Part (002-04856) 105 12 El1/0 R—k1E TS BESLY,

=]

—-EXE

BEICKUYMYBZDIENETET, APBNRYVOVIERBICEL T/ A XTIV AERDE

LTS, B, TFV4

)

I

tLow

T\

|

tsupat

tsusta

A

» < »

tHpsTA

tHpDAT

<

thiGH

&

> <

tHpsTA

tsusto

»
>

tsur
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12416 SD A—F1 2 E 71 —REL 327

Default-Speed Mode

B 7099 CLK (JR#&IE Vi, VLLRIILTDIEERYET)

S6E2G 1) —X

(Vec = 2.7V ~ 3.6V, Vss = 0V)

_ HREE
1HE Eik=2 WF4 &t £
=/ =R
IOV IERE T —2EEE—F fep S CLK 0 25 MHz
2099 BIREGEE R E—F foo S _CLK 0/100 400 kHz
o0y HE twi S_CLK Cearp < 1QpF 10 ns
YOy ERR twH S CLK L H—=F) 10 ns
1= kvl L= trLH S CLK 10 ns
0w 93L TV tTHL S _CLK 10 ns
* OHz [ZYBYIELERLET HEEESNDI5E. RDBAEFEGYET,
B ;—K A1 CMD, DAT (YBvYDIEBZSBEELY)
] HIRE
/E EE =2 WF4 & &
=/ PN
. S_CMD,
ANty 7yTHER tisu S_DATA3: 0| Copng < 10pF 5 ns
- S_CMD. e
A AR— LR BRI tiH S_DATA3: 0 5 ns
B H—KH 5 CMD., DAT (ZOvYDEBEZS IS
] HIRE
/E EE =2 WF4 & &
=/ PN
F—AREEE—FEOH BT ¢ S CMD., 0 14 ns
R Y | S_DATA3:0 | Cearp < 40pF
HRIE—FRIO BT R R S_CMD. aA=H
B :1[0)) FlE tobLy S_DATA3: 0 0 50 ns
twi twH
S CLK ViH Vi < ViH
(SD 28v%) - Vi ViL £
tTHL treH
| tisu_| [tH
S_CMD, ViH ViH
S_DATA3: 0
Hh—KAH) ViL ViL
tobLy (k) tooLy (&)
S_CMD. Vor VoH
S_DATA3: 0 v v
(h—FHiA) = =
Default-Speed Mode
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<TEEER>

- AHBAFAEX FTHY, Card Input 4 Host Output /2574 L, Card Output /£ Host Input /ZX415 L £ T,
- 2Oy EEH (fee) DFEAE, [FM4 Family Peripheral Manual Main Part (002-04856)/ % 15 & /SD card Interface /

FISELLES,

High-Speed Mode

B 7099 CLK (JR#&1E Vi, VLLRIILTDIEERYET)

(Vcc = 2.7V ~ 3.6V, Vss = 0V)

N BIRE
]| e ¥4 E3s £
=/ X
VAV REIRERT — Rk E—F fep S_CLK 0 45 MHz
0y R R twi S CLK 7 ns
IOy SR twH S_CLK CC‘(‘ED; _1%% 7 ns
Y8y 3L EYRSRE tTLn S_CLK 3 ns
20y T YERE tTHL S CLK 3 ns
B H—K A1 CMD. DAT (/Bvy/DIEEHZESEZSLY)
. BIRE
EHE BE i &t )
=/ = F N
kT S_CMD.
AR T7 TR tisu S_DATA3: 0 | Copg < 100F 6 ns
e S_CMD. L H—=F)
AFR—IL R tiH S_DATA3: 0 2 ns
B H—KH 7 CMD, DAT (/ByYDIEEHESEZSLY)
N BIRE
]| e ¥4 E3s e
=/ X
TAEEE—FROHABE | | S_CMD. CL < 40pF 0 " .
i OPY 1 'S DATA3: 0 (1 H—RK)
e S_CMD. CL 2 15pF
H H7R— LR B toH S_DATA3' 0 (1 7—F) 25 ns
BB DL AT LIREE CL 1 card 40 pF
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twi twH
S_CLK | "M so%vec Vi
(SD Clock) /] Vie -/ t
TLH
tisu_| ] (liH
S_CMD, ViH ViH
S DATA3: 0
(Card Input) Vie Viu
tobLy (Max) | toH (Min)
S_CMD\ VOH VOH
S _DATA3: 0 V. v
(Card Output) o o
High-Speed Mode

<ZEEH>

/SD card Interface/ # BB &0,

12.4.17 ETM/HTM #4324

AHFZIZHAX FTH Y. Card Input A7Host Output /574 L. Card Output /& Host Input /S5 L £ T
o0y ER# (fe) DML, FM4A Family Peripheral Manual Main Part (002-04856)/ D% 15 &

(Vec = 2.7V~5.5V, Vss = 0V)

_ - HIBE
EH e TEP e - - B =
=/ PN
_ . TRACECLK. Vee 2 4.5V 2 9 ns
T —AR1R—)LREERE tETMH TRACEDI[15:0]
: Vee < 4.5V 2 15

Vee 2 4.5V 50 MHz
TRACECLK &k % 1/trrace

Vee < 4.5V 32 MHz

TRACECLK

TRACECLK &0w4 - Vce 2 4.5V 20 - ns
FAIN Vee < 4.5V 31.25 - ns
<ETEEFE>

BB Z5E CL= 30pF 4,
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tevee

HCLK Von
trrace N
TRACECLK 7 Vou \<VOL Vor
tetmm termm
TRACED[15:0] ¥§f ¥§f
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12.4.18 JTAG 4345

S6E2G 1) —X

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

_ . i .
HH ERE= ¥4 &% Bify "=
=/ ™K
TCK Vcec 2 4.5V
TMS. TDI v 7y 7B/ | timacs : 15 - ns
TMS. TDI Vee < 4.5V
. TCK VCC 2 45V
TMS. TDI 7k—JL KR5S tiTAGH ™S '}DI 15 - ns
N Vce < 4.5V
TCK Vcec 2 4.5V - 25
TDO B ERFH] tiTacD : ns
DO Vce < 4.5V - 45
<ZEEEE>
-  HEFE{FZE CL= 30pF 4,
Von -
TCK VoL
titacs [RJ NI
> W
titacD
TDO
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12.4.19 Ethernet-MAC #4324

RMII 3%4& (100Mbps/10Mbps)
(ETHVce = 3.0V~3.6V, 45V~5.5V1 Vss = 0V, CL = 25pF)

. - HRE N
=B LS WFA &4 Hif
=/ ™K
Y7L RO A ILEA L2 trREFCYC E_RXCK_REFCK Z# 20ns - - ns
I > w
Wt iadd trercver | E_RXCK_REFCK | trercvorftrercrce 35 65 %
I ~ a-
LJ /7\7“[: 73@% 7 trREFCYCL E_RXCK_REFCK trRercYcL/tReFcYC 35 65 %
cejm E_TX03. E_RX02.
%E}E?ﬁ% — BRT—% trwitx | E_TXO01. E_TX00. - - 12 ns
E_TXEN

*1: ETHV = 4.5V~5.5V e IS A ERZINA 516 HOIRFICEIIEREERTLIEEHELET,
*2: RMI FRETY 7L X909 91& 50MHz [CEESNTWET , VOV DRBEILER TS PHY T/AL ADREEE LT

AN
tREFCYC
E_RXCK_REFCK LV]HS \ LVIHS
Vis N
tREFCYCH——— tREFCYCL:

E_TX03 -

E_TX02 v

ETX01 >§ OH

E_TX00

E_TXEN - VoL

tRMIITX:
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RMII 32{g (100Mbps/10Mbps)
(ETHVce = 3.0V~3.6V, 4.5V~55V, Vss = 0V, CL = 25pF)

_ . B .
HE i i F B &4 Bifs
=/ =X
I ~ R
J;Zléﬁ,ézzjg trReFcYC E_RXCK_REFCK EAE 20ns - . ns
I s “
d??,'f{é%ﬂ v7 tercven | E_RXCK_REFCK trercvCHitREFCYC 35 65 %
I ~ A
LJ ,7\7“[: 73,;% 0 tREFCYCL E_RXCK_REFCK trercycL/tReFcYC 35 65 %
257 —4 — REFCK] E_RXO03. E_RX02,
S OFl i tRMIIRXS E_RXO01, E_RXO00. - 4 - ns
E_RXDV
SN E_RXO03. E_RX02,
ZEF— — —
?,Eﬁﬁ_*f% RET—S twirxH | E_RXOL. E_RX00. - 2 - ns
E_RXDV

* RMII 3B TYI7L o Ro0991d 50MHz IZEESNTULVET,
HOvH DIEEFIERT D PHY THAARDMEEBI-L TS,

tREFCYGC

E_RXCK_REFCK /LVIHS v \ M \is
ILs
\ ; /]

¢——tREFCYCH————>[¢«——tREFCYCL———

E_RX03
E_RX02 LV[Hs ViHs
E_RX01
E_RX00
E_RXDV K Vis Vis

K—tRMIIRXS—>{«tRMIIRXH
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IR—U AR BTT—R
(ETHVce = 3.0V~3.6V, 45V~5.5V, Vss = 0V, CL = 25pF)

RE RS i F & &4 RIE L 24
B | 8%

;;j:;i; ?Z? 7RBv7 tmpbeye E_MDC - 400 - ns
:,*\Ij;)mtg £ monvs tmpeyeH E_MDC tmpcyeH/tvbeye 35 65 %
Ei;;&?ﬁﬁ gBonvy tmpeyeL E_MDC tmpcycL/tmbeye 35 65 %
%?fa#ri Mblo twbo E_MDIO : : 60 ns
QAZBII?TZQAEQ%T tmois E_MDIO - 20 - ns
g’l\'D_C}JF?#%D'O toiH E_MDIO - 0 - ns

* Ethernet-MAC DL RAHE T, A I EAAL LHRBEE =T LOITHELTEELY,

tMDCYC

\ / /v
E_MDC (output) KVOL 7 Von \KVOL 7 o

¢——tMDCYCH——>¢——tMDCYCL———

Vins Vins Vins Vins
E_MDIO (input)
Vis Vis Vis Vi
tMDIS— ¢—tMDIH tMDIS—<¢—tMDIH
—tMDO— k—tMDO—

Von Vou
E_MDIO (output)
Voo - Vo
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S6E2G 1) —X

MIl #%4E (100Mbps/10Mbps)

(ETHVce = 3.0V~3.6V, 45V~55V, Vss = OV, CL = 25pF)

_ . s .
HE s InFR & Bifr
=2\ = F N
100Mbps ns
_ 2 5 - -
R A trxcyc E TCK R 40ns
YA EA LF2 — 100Mbps
ZH 400ns - - ns
ﬁ.{‘g‘?\"iﬁgi trxcycH E_TCK trxcychltTxcye 35 65 %
EEHO
JLEJ f)abxﬂfgaﬁ trxcver E_TCK trxcycu/trxeye 35 65 %
E_TXO03., E_TX02.
TXCK 1 — #ET—HEIERFHE tmiTx E_TX01. E_TX00. - - 24 ns
E_TXEN

*1: ETHV = 45V~5.5V BRI D EFRZMZA 21=012, B AR FICEIEREFEGTHIEEZHELET,
*2: Ml FIE TEIEIA YL 25MHz Ff=lE 2.5MHz ICEESNTWET , VAV DREIXIER TS PHY T/ RADREE

=L TEELY,

E_TCK

E_TX03
E_TX02
E_TX01

E_TX00
E_TXEN

tTXCYC
\ /LVIHS v gﬁ /LVIHS
ILs
tTXCYCH | tTXCYCL——|
>§LV0H
- VoL

tMIITX:
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MIl 2{E (100Mbps/10Mbps)
(ETHVce = 3.0V~3.6V, 4.5V~55V, Vss = 0V, CL = 25pF)

) i SR E .
HE EE=] InF4A &5 By
&/ =X
100Mbps ns
6 - -
ZiEvavy ZEAE 40ns
FADIL B Lk trxcyc E_RXCK_REFCK L00MbpS
T 400ns - - ns
== “
ﬁiﬁi‘;ﬁgz tRxCveH E_RXCK_REFCK trxcveh/trycyc 35 65 %
.EZ.E (ml)
Lx/{\e )71/ 7\“%7% trxcycL E_RXCK_REFCK trxcycL/trxcyc 35 65 %
o= e E_RX03. E_RXO02.
ZET—H - - -
tmiIRxs E RX01. E_RXO00 - 5 - ns
REFCK ttyk7vyTH | L .
Ty b 7 YT E_RXDV
E_RXO03. E_RX02.
REFCK t — - -
gl . tMIRXH E RX01. E_RXO00 - 2 - ns
ZET—ADHR—ILFHE — ~ - >
RIET—AD7 BFfE E_RXDV
* MIl 3RETZIE/OYY1E 100Mbps T 25MHz, 10Mbps T 2.5MHz IZBEIESNTULVET,
09I DIEEITERRT S PHY T/ ADREEB L TIES0Y,
tRXCYC
E_RXCK_REFCK
LVIHS \ LVIHS
/ VILS ( /
tRXCYCH tRXCYCL——>
E_RX03
E:Eﬁgf >§L Vins Vins
Eigig(:/ i Vies Vis

k—tMIIRXS—>tMIIRXH>|
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12.4.20 2S BALZ2Y (RIVFI7oo2avI)FIL AR T1—R)
(Vcc = 2.7V~5.5V, Vss = 0V)

) . HRE
HE LR ¥4 &4 -2z e
=/ =R

I’SCK s A BIE#E (*1) flasck MI2SCKx - - 6.144 MHz
12S oy B A7 )LEERE (*1) ticye MI2SCKx - 4 tcyep2 - %
12S YAy T a1—T4 A MI2SCKx 45 55 %

. MI2SCKx
2 -2 iE > - -
[2SCK| — [2SWS 12 FE R tswot MI2SWSx 20 +20 ns

. MI2SCKx
2 2 iF > - -
[2SCK| — [2SDO & FE B s tsooT MI2SDOX 20 +20 ns
I2SDI — 12SCK t2yb 7y B/ | tosst - 36 - ns

- MI2SCKx. MI2SDIx
I’°SCK 1 — I?SDI 7h— )L F B fE tspHT - 0 - ns
[2SCK 3L T YRS tr - - 5 ns
MI2SCKx
[2SCK 37 _E YRR tr - - 5 ns
*1: 12S 20991 PCLK (ticve) 250 EL T, fiosck KUIEWERBRIZTI2HENHYET,

<ZEEEE>

- F#ML. FM4 Peripheral Manual Communication Macro Part (002-04856)/ ®% 1-6 Z /1S (Inter-IC Sound bus) Interface/
ECSESEEL,

MI2SCK

< 1R

MI2SWS
and
MI2SDO

tspHT |

MI2SDI
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125 12 Ewhk A/D av/8—4

A/D AV N—2ES MY
(Vecc = AVee = 2.7V~5.5V, Vss = AVss = AVRL = 0V)

) . FRE
HE e | WmFa - -2z -
=/ e =X
HREE - - - - 12 Ewk
BOERMRE - - - - +4.5 LSB
MO ERHERE - - - - +2.5 LSB /;\és/H =27V~
torsooiavERE VzT ANXX - 2 +7 LSB '7r Ty bhxv)J
— . ees L—3 3 UiskeE A
TILART—ILNSU U3V EBE VEsT ANXX - AVRH +2 AVRH +7 LSB |gs
wahE - - - *3 +8 LSB
paglisin - - 0.51 - - us |AVcc 2 4.5V
X 0.15 - AVcce = 4.5V
YT ER <2 ts - 10 us
0.3 - AVce < 4.5V
. 25 - 1000 AVcce = 4.5V
aURTHOYIEE tcek - ns
50 - 1000 AVcce < 4.5V
e ml IR e B HE R tsTT - - - 1.0 us
. o - 0.69 0.92 mA  |A/D 1 unit Ei{ERS
BRER (7F-RI+TI4)) - AVCC
- 1.3 22 WA |A/D Z1EES
L . 11 1.97 ma |0 Lunit BHEES
HEFREMR (AVRH) - AVRH =
- 0.3 6.3 uA  |AD Z1ERE
THag ANRE CAIN - - - 12.05 pF
. . 1.2 AVcce = 4.5V
787 AAER RAIN - - - kQ
1.8 AVce < 4.5V
FrRILEIESDE - - - - 4 LSB
FFaTR—bAR)—OER - ANXx - - 5 HA
. AVss - AVRH
T7Frag ARERE - ANXX
AVss - AVcc \Y
45 - AVcc Tcck < 50ns
) - AVRH \Y;
HEFRFE 2.7 - AVce Tcck = 50ns
- AVRL AVss - AVss \Y

*1: BRI OTIOTER (ts) + AVRTHERE (o) DETT,
RINEBRBREOEEIL, TSR 150ns, a2 R 7ER: 350ns (AVec 2 4.5V) DIETT , T H2 TR (ts)
AVRTIAVIREH (tcek) DHRBERBRE T DHEIICLTESLY,
TG R, aVRT7OOVIRBOREIZ DL TIE, TFM4 Family Peripheral Manual Analog Macro Part (002-04860) 10
% 1-1 ZEIA/D Converter |ZZSBLFEEN, AID AVN—EDL U AZBEIX APB NRIOVIDEAIVT TREBEENET , AID
AVNR—EANEHZEESNTIVD APB NRAEBES(CDNTIX 1.S6E2G V) —X TOvIF AT SLETSEIEEL,
o) 5 o0y BRI RTIOVHER—R IOV (HCLK) [TTERShET,

2. HEAVE—F U RICKYBERY T THERBIEFEDYET . 7 (X 1) #f9 L30T THBRZEREL TR,
*3: AUARTERM (o) X (X 2) DIETT,
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S6E2G 1) —X

ANXX i
7FOYT ARHF A L=3
Rext Rain
7HOyiES _/\/W
LR w
Cain

(£ 1) ts = (Rain + Rext) X Can x 9
ts: BT R

Ran: A/D aAv/A—2DAFEH = 1.2kQ. 4.5V <AVcc £ 5.5V DiBE
AID IVN—ADAFEH = 1.8kQ. 2.7V < AVcc < 4.5V DIBE
Can: A/D AVIN—EDANEE =12.05pF, 2.7V < AVcc £ 5.5V DIHFE

Rext: SEEIBROE NIV E—F X
(£ 2)tc =tcck x 14

tc: | AV RT7HHE
tcek: AVARTIOVIEEA
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12 Eyk AID AvN—4DOBEES

S6E2G 1) —X

u 5 fREE: AID avN\—ZIZ kYRR TTEEA 7 OT L,
B ESERERE +Far52 o320 A (0b000000000000 —— 0b000000000001) ETILART —ILESL S ar i
(0011111111110 «— Ob111111111111) FHEALEREREOEREMHLDORE.
B MO ERERE HAO—F% 1LSBELSEIDITHEGZANEEZNOERENSDRE.
BOERMERE MOERMERE
OXFFF+ :
EEOE R g *
OXFFET \ ------ — oxN+lyr  REOER
{1 LSB(N-1) + Vzr} § g it :
OXFFD} e -y
! ; " HRAE A
' . P ) v OxN+ el
R ' ; \\ i) R ;
2 ox00a4 RIS B NV 3 i
& . (=8 :Q ;
N : & 2 : "
ik 0x003 N ) TROX(N-D) T o Vo Y
ERO TR T ﬁ')ﬂ'
0x002+ - Vnt 5
DA (=8
0x001+ ——--- 0x(N-2) T &)
Vzr (EAIE) D EROT RSN
L s
AVss AVRH AVss AVRH
TFTRT AN FTFTRITAA
FOSLEN N ORSERiERE= M SExl DVl o
FORLEN N OMS FEGHEE = VournT-UNt 1 sp)
1LSB
_ _Vest-Vzr
1LSB= 4094
N: AD aVN—3TI5)E AE
Vzr:  TURILH AHY 0x000 A5 0x001 ISBR T HEE
Vest:  TURILH HHS OXFFE H 5 OXFFF 2B 9 5 EBE
Wnt: TR AH Ox(N - 1)HS OxN [SEBBTHERE

Document Number: 001-99416 Rev. *E

Page 171/188



&= CYPRESS

~— EMBEDDED IN TOMORROW

B RERE KROBLERELNE, i i
BAREFEORUDIIaVER /TILAT—ILE SO U a VB EREREZSURE,

S6E2G 1) —X

Total error

OXFFF —— -

OXFFE —— I
i

Actual conversion !

characteristics .

OXFFD —— P I
5 {1LSB’ x (N-1) + 0.5 LSB’} |
o i i
5 —
© H «— >
< o T—— |
£ 0x004 —— R 4 T——peszoo-d
=2 i i Ty,
—~ i ' NT
al ' : (Actually-measured
0x003 —— - pommmme- 3 value)
i i Actual conversion
i : characteristics
0X002 —— p--v oo i
i «————  Ideal characterisics
0x001 —— —oooes i
Vz'=0.5LSB’ —»| 4*3
AVRL AVRH

Analog input

Vyr- {1 LSB’ X (N-1) + 0.5 LSB’}

Total error of digital output N =

1LSB’
y _ AVRH - AVRL
1LSB’ (ideal value) = — 006 [V]
Vzr' (ideal value) = AVRL + 0.5 LSB’ V]
Vest (ideal value) =  AVRH-1.5LSB’ I\

Vnr' @ A voltage for causing transition of digital output from (N-1) to N

[LSB]
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12.6 USB %%
(Vec = AVee = 2.7V~5.5V, USBVccO = USBVecl = 3.0V~3.6V, Vss = AVss = 0V)
IHH e | mFA & AR BE | FE
B/ BX
AAHLRLEE Vin - 20 |USBVcc+0.3| V *1
' AALLRILERE ViL - Vss-0.3 0.8 \Y *1
ANR EEANRE % - 0.2 - Y *2
EPIEVE—FLUD Vem - 0.8 2.5 \% *2
A HLALVEE Vo ) "fgfo’ B = g 3.6 v | 3
HALLALERE Vou | o ”gw’ﬁ‘}fg Bi=l g0 03 v | 3
HORF—NEE Vers L:J%’\g(i; - 1.3 2.0 vV | *a
37 b Y BFRE trr uUDM1 Full-Speed 4 20 ns *5
W o Y EE trr Full-Speed 4 20 ns *5
S EY/MTYBETYFUY | trrev Full-Speed 90 111.11 % *5
HAAMVE—FUR Zprv Full-Speed 28 44 Q *6
I YRR tr Low-Speed 75 300 ns *7
IITFYEE tLr Low-Speed 75 300 ns *7
S EY/STYBERYFUY | trem Low-Speed 80 125 % *7

*1: USB I/0 /Yy 77 M Single-End-Receiver D R vF 25« ALy 3)LREEIETVIL (Max) = 0.8V I~TViy (Min) = 2.0V] (TTL
ANBE)VDHENTHESNTLET,

Fo  JARXRELZBETSEHOIC, ERTUYSRABRER-ETVET,

*2: USB ZBIT—2{E 8 D Z{EIZIL. Differential-Receiver ZfE AL E 9, Differential-Receiver (&, ZE)T—42 A WA O—AHJL
TIUR)I7LUALARIVIZHL, 0.8V~2.5V DFEERNIZHDHEE(E, 200mV OEBANBRELHYET,

LROEFHRIFIEVE—FANEEHERLEDLNLTLETS,

1.0

0.2

L B LA B et o
0.8 2.5

SEVE—FAHEE [V]

RINEFANRE [V]
\
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*3: RS/ D HEREIEE (L. Low-state (Vo) TO0.3V LT (¥ 3.6V, 1.5kQ & 7). £ KU High-state (Von) T2.8V AL (*
VSS, 1.5kQ &%) TY,

*4: USB /0 /\wI7 DA EREEIH HIES (D+/D-) OYOREEIL 1.3V~2.0V DEERIZHYET .

D+ Y, +
Max 2.0V
M;X]_ 3V >< >< Vcrs A& &5 5
D- AN f

*5: Full-Speed ZET—2ES DI LY (trise) EXXTYRRE (traw) HETT .
HAESEED 10%~0%HDOBHTERINET,
Full-speed Buffer IZBAL TIZ. tritr [& RFI fGTZR/MIT BOITL10% R ERESNTLVET,

D+
90% 90%
10% 10%
Trise TrALL
vl ;S 3T YEERE
Full-speed Buffer
Rs=27Q2
TxD+ AN 1
f ) /; C =50pF
Rs=27Q2
TxD- J_
Q C,=50pF
3-State Enable /;
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*6: USB Full-speed $#i1% 90Q+15% DA E—4 R (Differential Mode) T, Y —ILRENI=YARRTHr—TILENLT
ThhFET .
USB ##&(%. USB Driver D HAVE—F 2 R 1L 28Q0~44Q DERERIZLZITNIEHSLBNIEEZRELTEY. LEEDREE
FRL.NTVREED=OIZ. TARYY—IFEFIER (Rs) &M HILERELTLET .
A USB I/0 ZZHRADKEIZIE., BFEH Rs £LT 250~30Q (HE(E 27Q) #MMMLTITHEAESL,

Full-speed Buffer

Rs
TxD+ @ 280~44Q Fifi/ 2 E—4 X
Rs
TxD- @ 280~44Q FfiA v E—4 2R
3-State Enable Q v*‘ZHTIl';‘#.ﬂr*l.é:t,’ciﬁL,'C<7“:°‘c‘<(,\o :'
Rs E 31 25Q~30Q

27Q (HIE(E) OEFIEHZE ML TS
F1=. [E24 RIITERE 5%LADEHIE HERAES

*7: Low-Speed ZE)T—2EBDIL LY (trise) EILTYBFRE (tra) HETY
HAEBEBEED 10%~90%REDFH TEZINET,

D+

90% 90%

10% 10%

TrisE TraLL
37 LV BFRE 3T YBERE

<EEFE>
- HEFEFTRAEIE Low-Speed Load (Compliance Load) # Z8E < &0,
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Low-Speed Load (Upstream Port Load) - J77L>X 1

Low-speed Buffer

Rs=27Q
TxD+
g ) Rpd /; CL=50pF~150pF
Rs=27Q
TxD-
Rpd CL=50pF~150pF
3-State Enable Q /; s P
Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Y2Z7L >R 2
Low-speed Buffer
Rs=27Q
TXD+ AN | VTERM
f ) —_— C.=
/; 200pF~600pF Rpu
Rs=27Q
- W ——-
Q Ci= Rpu=1.5kQ
3-State Enable 200pF~600pF VTERM=3.6V
Low-Speed Load (Compliance Load)
Low-speed Buffer
Rs=27Q
TxD+ AN 1
Rs=27Q
TXD- AVAYAY 1
Q CL=200pF~450pF
3-State Enable /J;
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12.7 EEERESSE
12.7.1 BEE®RHYEYE

REME
HE iEs &5 Bfy m&
=/ B =X

BRHEEE VDL - 2.46 2.55 2.64 vV | BEERETH

fRFRET VDH - 2.51 2.60 2.69 vV |ERELREF

12.7.2 BEERHEAH

HIRE
HE iEs &5 By m&
=/ B =X

BRHERE VDL 2.80 2.90 3.00 vV |EEBTH
SVHI = 00111

fRRRET VDH 2.90 3.00 3.11 vV |EELFER

BRHEEE VDL 2.99 3.10 3.21 VvV | EEBTHE
SVHI = 00100

fRIREE VDH 3.09 3.20 3.31 vV |EELRE

BRHEEE VDL 3.18 3.30 3.42 vV |EEBTH
SVHI = 01100

fRFRET VDH 3.28 3.40 3.52 vV |EELFER

BRHERE VDL 3.67 3.80 3.93 vV |BEEBETH
SVHI = 01111

fRIREE VDH 3.76 3.90 4.04 Vv |BEELR

BRHEEE VDL 3.76 3.90 4.04 VvV |EEBTHE
SVHI = 01110

fRFRET VDH 3.86 4.00 4.14 vV |EELFE

BRHERE VDL 4.05 4.20 4.35 vV |EEBTH
SVHI = 01001

fRIREE VDH 4.15 4.30 4.45 Vv |BEELR

BRHEEE VDL 4.15 4.30 4.45 VvV | EEBTHE
SVHI = 01000

fRIRETE VDH 4.25 4.40 455 vV |EELRE

BRHEEE VDL 4.25 4.40 4.55 vV |EEBTH
SVHI = 11000

fRFRET VDH 4.34 4.50 4.66 vV |EELFE

LVD REFHHHE tLvow - - - 6000xtcycp® us

* teyep [£ APB2 /ARHBY DY A )LEEEITY,
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12.8 A ISV AAEYEAA /EEE M

S6E2G 1) —X

(Vcc = 2.7V~5.5V)

FRIE
HHE - Y ]
BN | RE =P

Large sector 0.7 3.7 S
T RE KRR NI TOHEEREAABFHEZET

Small sector 0.3 1.1 S
N—DJ)—FK ErHYA49)L <100 [ 100
(16 Ewb) 12 us |V AFLLAILDOF—/ ANy REFREIHERL
5 H B EAHYAY)L <100 [H 200
FoTH R - 13.6 68 s |RETOHEEMELAARREST

* IMB A2 75y a Y DFyTEERRBICGEYET,

1.5MB2MB DA 75y a B BERIEFVTHEEIL 2 ABELHEVET,
HMEABRBDO TSV ATASTSIVGTZaTILD 3.2.2Tav U REMESRBIE LU 3.3.3[ 75y 1 EEFE 12 S BEELY,

ERAATAINET—SRIEHR

HE/AEAHY AL (cycle)

TARERR (F)

1,000 20*
10,000 10*
100,000 5*

* BN EHERERACD|EMBETYT (FL=VADORXZEFEAL. SERMERRIERE THEE+85°C MEELTULETY),
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12.9 RV INAEIBEFR
129.1 EREHA: E5AHA&/WKUP

BRERZAAGTOT S LEMERIBE TORMERLET,

S6E2G 1) —X

L LM |
(Vcc = 2.7V~5.5V, Vss = 0V)
) BigiE
HE iLs - Eify )
B# -
R)—FE—F HCLKx1 us
=R CR A/ TE—F
AMBLIE—F 40 80 us
PLL /< E—F
BE&E CRAATE—F 450 900 us
YITALIE—F 896 1136 s
RTC E—F tient
R TE—F 316 581 us
(FE CR/ A2 /PLL SUE—KR1EIR)
RTC £—F
AbyTE—R 270 540 Hs
(&% CR/H TS E—FEIR)
F4—TFRH 134 RTC E—F, RAM 558 365 667 us_|RAM REFEL
TA—TRAUINA R TE—R, RAM RiFHY 365 667 us RAM {&#%d Y

* BREDORKEIINE CR OBEITREFLET

AE N1 EREEH SHEREAABRE—FE)

ExtINT

Interrupt factor
accept

CPU
Operation

Active

tienT

Interrupt factor
clear by CPU

Start

* SMEREDAAIFIL TYT VDRI R ER

Document Number: 001-99416 Rev. *E

Page 179/188



&= CYPRESS SEE2G o1 —X

~— EMBEDDED IN TOMORROW

ARE N EREEH (RER) Y —REAAEIREF)

Internal
Resource INT

Interrupt factor

>
o
[=4
<
)

accept

|

.

|

! tionT |
I Interrupt factor
: clear by CPU
|
|
|

CPU
. Start
Operation a

* EHEBAE—FDOEE. AR Y —ZADSDERAAEEIRERICEENEE A,

<HEEEE>

-  ERERXE, BEEEHE—FTEICEL Y FT, [FM4 Family Peripheral Manual Main Part (002-04856) / D# 6 &
/Low Power Consumption modeand Operations of Standby modes/ S~ & (00,

- BAZREERE. CPUSERT SBIET— FIZEEZ N E— FEBFIDIKEIZtkiF L #9, FM4 Family Peripheral
Manual Main Part (002-04856)/ D% 6 E IEEEZHE—F) #SHE LS,
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129.2 #HRERA: VtEvk
ey MERMNS TR S LEMERIBETORMERLET,

Loy by MM
(Vee = 2.7V~5.5V, Vss = 0V)
] 1B
HE el : By fii
RE ®K*
R J—TE—F 155 266 us
=& CRAMTE—F
AMBLTE—F 155 266 us
PLL 2/ <E—F
B3R CR 2(/TE—F 315 567 us
HITRATE—R tronT 315 567 us
RTC E—FK
2T E—R 315 567 us
FA—T AR 1A RTC T—F, RAM {244 336 667 s |RAM REFEL
TA—TRAVINA ARy TE—F, RAM &% 336 667 us RAM &#EHY
* FRREORKEIXAE CR DBEITIKEFLET,
RENLEIREIFEG] (INITX EIREF)
|
INITX
S |
| | |
; > ! !
C i
Internal RST RST Active | Release
|
| | |
| >
I : tRONT :
| |
|
|
|
|
CPU
Operation Start
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RV NAEIREIMES (REYY—R) 2y MEIREF)

Internal
Resource RST

Internal RST RST Active Release

|

-~

| |

| trReNT |

\ |
|
|
|
|

CPU
Operation Start

*EHBENT—FOLE RERY—ZADSDYEVrRITIIERERICEENFEE A,

<HEEE>
-  ERERIE. BEEEHNE—FTEICELGYET,
/FM4 Family Peripheral Manual Main Part (002-04856) / D% 6 Z [{EHBENT— F) DI X2/ T— FEIEH

BFCSESESL,

- BAZREFERE. CPUSERT SBIET— FIZEEZHE— FEBFIDIKEIZtkiz L F9, FM4 Family Peripheral
Manual Main Part (002-04856)/ D% 6 E IEEEZHNE—F) #SHE LS,

- WNT—F2 Yty FAAEEERL Y Y FEIRERERICIEEENE A, 1248 /NT—F >ty 214320
FCBESLEE,

- Uty rHE5DERE, CPUIZEEZECR SYE—FICEBLET, X120 0HBLUPLL 20y 0 F@#FT 645
B, BUWTAXL 200y BIRETEFLHEEOX 1 VPLL 20y 0 DERZEFEEEHCEIZLYET,

- WRHEYY—XUYty RFERTFYFRYT Yy, CSV Uty FEELET,
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S6E2G 1) —X

13. 47— 8

Part Number Flash RAM CAN | Ethernet | SD h—F Package
S6E2GMBHOAGV2000A | 512 KB | 128 KB v v v
S6E2GM8HOAGV2000A | 1 MB 192 KB v v v
S6E2GK6HOAGV2000A | 512 KB | 128 KB v v
S6E2GK8HOAGV2000A 1MB 192 KB v v
S6E2GHB6HOAGV2000A | 512KB | 128KB | v v TIRFVY L?42Pp(i(r’]-5mm pitch).
S6E2GH8HOAGV2000A 1 MB 192 KB v v (LQS144)
S6E2G36HOAGV2000A | 512KB | 128 KB
S6E2G38HOAGV2000A 1MB 192 KB
S6E2G26HOAGV2000A | 512KB | 128 KB v
S6E2G28HOAGV2000A 1MB 192 KB v
S6E2GM6JOAGV2000A | 512KB | 128 KB v v v
S6E2GM8J0AGV2000A 1MB 192 KB v v v
S6E2GK6J0AGV2000A | 512KB | 128 KB v v
S6E2GK8IHAGV2000A 1MB 192 KB v v
S6E2GK8J0AGV2000A 1MB 192 KB v v

TS XFv%4 LQFP (0.5mm pitch).
S6E2GHBJ0AGV2000A | 512KB | 128 KB v v 176 pin
(LQP176)

S6E2GH8J0AGV2000A 1MB 192 KB v v
S6E2G36J0AGV2000A | 512KB | 128 KB
S6E2G38J0AGV2000A 1MB 192 KB
S6E2G26J0AGV2000A | 512KB | 128 KB v
S6E2G28J0AGV2000A 1MB 192 KB v
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14. 1897 —2 -5 g ~HiEE

Package Type

Package Code

LQFP 144

LQS144

S6E2G L) —X

+0.2
0.0

gt

SEATING PLANE

Aﬂ%? ....................................
COMPLANARITY

108
HHHHHHHHHHHHHHHHHH!HHHHHHH

13
AAAARARAAAA

=
=

CEEEEELEEREELEEL

|
|
|
|
|
|
HHHuT‘rH
=]
[20]
22]

[ELELEEEERLLL

w
pt

CFELFELELELFLELLE

INDEX MARKING

[EEELEEEEL
F L

DI
H
>
@
=]

_,M}@n.oa@IcIA-B@P@

1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.25 MAX. PER SIDE
2 DOES NOT INCLUDE DAMBAR PROTRUSION OF 0.08 MAX. PER SIDE AT MAX. MATERIAL CONDITION

-
r

f

w
pt

0.1:0.05

("

108

RRRRARRAARRARARD

fARARAAAAAAARAARAN

Z8B00255984 v02
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Package Type Package Code
LQFP 176 LQP176
|
: SEATING PLANE et N <
COPLANARITY |
A 0.6:0.15
El 1 2,
132 8%
if
133 i =288
I
I
I
A E—
[A] . [e]
I
|
176y i ==18%
1 5 LL
~ 0.10/c|A-B]D|
INDEX MARKING
i 0.22:005 oo
o, 20]c[a-8[p]
1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.25 MAX. PER SIDE
2] DOES NOT INCLUDE DAMBAR PROTRUSION OF 0.08 MAX. PER SIDE AT MAX. MATERIAL CONDITION Z8B00252086 v01
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AT B BE

XEL: S6E2G L1J—X 32 Bk Arm® Cortex®-M4F, FM4 =4 YAavkA—S
XEES: 001-99416

S6E2G 1) —X

k&

ECN

#4178

ZEERE

4881311

08/12/2015

New Spec. (CHILHEEERRD 001-98708 Rev.** &R L =BAARERTT . )

*A

4945369

11/19/2015

Preliminary A\ 5 Final IZZ &,

4 TRBE—EZ B

J-TAG IFFICDWTOTEEE"%BM,
12.2 #E#:

"EFa 2T UHBEE(CS) EEM,
“BMERRK ) — Y B ERIE EEM,
12.3.1 #E#H:

Table 12-1 ~ 12-9 & #:
“EBRAIE"ZEM,

Table 12-11 #FE#:

125 #E#:

“FRARSODYaY ETILRT—ILES DL 3 " DEEZERH,

gy AEE 2
WERE

*B

5323550

07/15/2016

M IEHEEERR 001-98708 Rev. *B #EIERL7- AAREEhR 001-99416 Rev. *B T,

*C

5450737

04/12/2017

CHIZEERRD 001-98708 Rev.*C ZEIRLI=-BAERTY,

Cypress BdZH LWL DIZEEZ

AHREOHE BRICTERBORIEZEZBIEG>4)(11 X—2)

“1248 NT—#4 2ty b2 057 2T, BRILYIER, BREUTORIZER,

Ffz, FE. BLU<TEBE>LLTIAY FEBR(106 X—)

{EIERT)EIRIL LAY B (tvecr)[ms] : O(F/N), —(FRK)
BIE#®)EIRI L YFEEV/d)[mV/ips] :  0.6(F&/]N), 1000(FX)

"12.4.12 CSIO(SP)2 4 S 5 "MD B 4 ;LS SPI=1, MS=0 DR ZHIBR L. E(c

MS=0, 1 M BN, £ T 8 HFT(127-134,143-150 R—)

"12.4.12 CSIO(SP)2 4 2 V7" DERRE L ) 7ILDR— L — b ZHIBR(135-141 R—2)

AHBOEHE VTILEA LY Oy Y (RTC:Real Time Clock)’DA ™ Y FE#H%E 00~(21&

E. ELAHEEEDIRESEN S TH/EB] ZHIR@0 R—)

“14, Ny ir—2 - S RTERNEEH (185 R—2)

“13. A —A TR (183 R— ) 5 RO B Z HIFR
S6E2G26H0AGV20000, S6E2G26HHAGV20000, S6E2G26J0AGV20000,
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