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S6E2G © U1~
32 GaGQERWI® Cortex®-M4F

FM4 GIG2G=G{GAGsG

SBE2G GEGXGSGHFy18& MHz CPU, 1 MB GcGWGQGEXISB SRAM, 20 Fh30 ™GhGXGcG58MIpGUGFGMGYGhGXGcG5GWGHBUG G
GOGXG{G>GhGxGcG5GWGYFUG B\BF&RIG G2GGF+FOG F #@ #YG8GSGVGOGSGEGUG+FUG G GoGSGMG0GeGXxG?GSGEGUG- ¥F
Fért

SB6E2G GEGXGSGHKRG, #.Fg *GAGGGVG" OG G ) G 3,G D $#YJAF10;0£FAG FiF 9x782 GaGQGVGIG2G=G{GAG*GVG{GSGWF+FéF! GEG
FYARM Cortex-M4F GeG{GIGQGCG" §3UF¢F, GcGWGQGEGSRANIFhGEE ®OGQGeGoGpGxFaFgG FUF, @31 u+ FoF¢FoF, GpGSGM D 3C
A/D GAG*G"GSGMFUG G > 30l MG2G-GMBSB5GBEEAUART, CSIO (SPI), I2C, LIN) FUFUFOG G S BFAG FOFOGHa#pGUGSGMGEGS
GVF00°3UF4&G F6FOG 0 M4 Bamily Peripheral Manual Main Part (002-04856)FAFPYPE5-M4 0 F( (8®FAG G FéF!

, 32 GaGQ®W Cortex-M4F GAGO , 10£G9G4GGM
I g%-80<X :180 MHz , ¥45m3.G D& GIGYGQGV
w FE-1GOGpGX ,» G4G7GQGOGWGQBSENEGEREY

i GCGWGQGEGsGpSBR4 K GAG2GV

i SRAM GoGpGx ’
¥ SRAMO: gz* 128 KB ,
% SRAML1: 32 KB
% SRAM2: 32 KB ,

., GNG2GzG=GVGoGpGXBNIBF @GG-GVG{GEGOGqG]GY

» DSTC (Descriptor System data Transfer Controller)H
256 GOGqG[Gy "

» ¥4SG GGG2G*GMGCG5GSGG »
, USB G2G-GMGCcGH@3GE GOGIGIGHIGGGVFUG G GUGAG2GE C=C{GQE8I i+ (CSV: Clock Supervisor)

, CAN G2G-GMGcG5G§BG1 GOGqG)BE6E2GM FUG G » 7A}é w+  (LVD: Low-Voltage Detection)
S6E2GH GUG"G2GGFpG Fi <#Y »+ , 6'8®Fp*~27A SGpGSGW

CRC (Cyclic Redundancy Check) GOG=GIGwWGzGSGM

SD G9GSGWG2G+GMGc GSG FS6E2GH FUG G
S6E2GK GUGMG2GGFpG FO <#Y «+

Ethernet-MAC Fy SGBE2GMFS6E2GK FUG GS6E2G2 GUG"G2GG
FpG FO <#Y o+

Smartcard G2G*GMGcGHGIGB GOGqG)Gy
5' 8®FpG=G{GQG=GKGSGG
6 ' 8FpGXGIGQGVGKGSGG

, GIGYyGOGCG/G+G=GEGUG-GEGXG0GYG2GN@UGHSEy | GGGxGSGe

i UART (8 1GEGXGOGYG2G*GMGEG5GSGG i GMG2GI

i CSIO(SPIFOPA) i RTC

i LIN i  GGGVGQGe

i 12c i GUG1GSGeGGGREGEG G2

i 12s i GUGIGSGeGGGMG*G"G2GGGVGQGe

B371G=G{GQG=0 F p+
/ «IGOGEGGGYV p+

, GOGSGGGM@GPEI16 TFhGOGG|GY ,
. X#Y /0 GKGSGV ,

i g 121 «Fp9x3y x#Y /0 GKGSGY&HU-pin package , GUGrGQG>
i g 153 «Fp9x3y x#Y I/0 GKGSGYFB-pin package i  GEGXGGHG2GITAG GUG"GQEkGSGSWJI-DP)
, " u+ GMG2G(qt 2 GIGYGRGV i G6G-GgGUBRIGAGEBG=G{GIGETM) (GUG"GQG>FUG G

GVGzGSGGG" /EPREFeG
i AHB GVGzGEBG=G{GIGHTM)

, 41 GaGQGIGYGSIB=
,» G}G2GWGzG*GF7TANTE =2.7 VHB.5V

, GXGOGyGMG2GnGHEFHCGRG=
, AID GAG*G"GEGDC) (q+ 32 GOGqG]Gy
, GUGSGOGYGMB2E6 GaGQGNGAGGIGIGGM

» G=GOGQGWGI@U@EdEre Position/Revolution Counter -
QPRC; gz 2 GOGqG)Gy

Cypress Semiconductor Corporation ¥ 198 Champion Court + San Jose, CA95134-1709 f 408-943-2600
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S6E2G © U1~

GCG2GeGzKBGMCU FpG6GAGEGGGTGN

GCG2GeGzGHEFYEPGUGDG2G+F(4: YMCU G"4E ¥FcF 4E ¥FCFIGUGNG2GGG"GUGDG2GF(i3¢ 3yF+ Y$xF() G 3.G FaFsFUF+FYG G F(
www.cypress.com FO1l )JFUGUGSGMG" V3UF¢FoFOG FEFMANIROU F604 FEG 2( qG" V3UFGG FéF!

, +0[ :|0_GkGSGVGcGHEXGB{GSGWGIGQGe
~ - + AN99235 - FM4 S6E2HG Series MCU - 16-Bit PWM Usin
» 0 CGIGZG=GMM4 MCU 2 Base Timer] 32 GaGQ®NM® Cortex®-M4 GIG2G=G{GAG-GVG{GS
» G0GeGXxG?GSGEGUGSGEERNGzGGFYF, 6 «GzGgGyFUGAx @F0 GWM4 S6E2H GEGXGSGPESGM BRM® Cortex®-M4 MCU
GgGyG F+Fp JF»FUGVGbGOB=GPGeGXG?GSGEGUGG\EEGVG" f jFpGCG2Ge GG CG/GMGX

FOFOG Fémi4 GecG/GmGx °6U#YFp N AG0GeGXxG?GSGEGUG. J\qmﬁz@7 Differences Among FM0+, EM3. and EM4 32-Bit |
WFO&gF¢G FéH Microcontrollers] GCG2GeGEBIGGCG/GMGX6EFpGhGYREG5GWGY

+ AN204468 - FM4 12S USB MP3 Player Application 32-Bit| $ FOFOFOF61 AFGG FéF! >GhGXGcG5GWGY —F( 1 9Fp'vG"0¢ FaF,
Microcontroller FM4 Family] FAFpGeGxG?GSGEGUG-BSESGVFYFGXGGGVF 2FUG G GhGXxGcG5GWGY i+ FeGzGFGGGMFD j$ FUFd
USB MP3Player GKGcGVGAG5GOFp M+a$xFUG0GSG;GTG=GOGHFcRFrOG FéFt
GFGSGSGYFp0O(yG Q#Y % 2FOFOFOF01 AFCG FéF! 1 AN204438 - How to Setup Flash Security for MO+, FM3 |

t AN204471 - FM4 SBE2CC _Series External Memory | and FM4 Families| FAFpG0GeG&EBE GuGG\GFBARFE
Programmer| FAFpGOGeGXG?GSGEGUGSBEREGVEEEGXGSGH  FM3 FUG GFM4 GUGG2GGH#YFPGCGWGQGEGSGIG;GSGXGTG1F

Starter Kit VF+FQuad SPI GcGWGQGEGsGoGpGxGeG{G>GwGMGESBSHYER %o 2G"1 AFcG FéF!
G8GCcGWG2GeF~+ GeG{G>GWGnH@GUFthHYG"GSGCGyGeG{G> 64$1G;GQGV

(o) 1
GWGIFD Q#Y %o 2FOFOFOFOL AFGG FéF t FM4-U120-9B560 - USB_FUG G CMSIS-DAP G" F@F|
t AN203277 - FM 32-Bit Microcontroller Family Hardware ARM® Cortex®-M4 MCU GGGMGSGM:GQGV

Design Considerations:FAFpG0GeGXxG?GSGEGUGfBIGHG VHYF

FM3 FUG GFM4 GcG/GmGMB G Q#fYFéG G]GSGWG4G soedain 216RTATHCE§$; Mit&ecrtegzgg\'g g CCEVGUSB GIGGGYG"
GEGGGTGNG"0, 0£FEG FiG Fp AF6FUFPGVGbGQG=G" V : — _
7ASGEGGGTGNF,GXGIGQGVF, E F, UFp'f EFp K)FF,GeG{G:ﬁQL'SG}EZCC'ETH _Ethernet FUG GUSB GIGGGYG"
FUG GUGNGQG>FPG2G-GMGCGEGEGGFPB0% FU 1G G G FémnZEARMY Cortext- M4 MCU GGGMGSGNIGGQGV

L AN202485 _ FM4 MBIBES6x and SOEZHG Series MCU - t FM4-176L-S6E2GM - Ethernet FUG GUSB GIGGGVG" FIBFi
Servo Motor Speed Control] FAFpGOGeGxG?GSGEGUG-G\Gcy@M™ Cortext-M4 MCU Pioneer Kit
MB9BF56x FUG GS6E2HG FbFM4 MCU FhGCGSGIGPGEGM3y |GhGxGcGEGWGYGIGYGSGOGY
@ D $§GKGXxGSGSGEGUG+G" f jF¢G FéFt
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S6E2G ©U 1~

% 12.4.7 GXGIGQGV ° SO A« « « « « « « € & « « « .105
1248 G_G}GSG8G+GxGIGQGYGMGGRGGx ..106
1. SB6E2G GEGXGSGHG{GQENG2GIG>GWGN« « «  ...4 1249 GPIO S0 A «« « «€ €« &« &KL ..106
2. "OB KKK KK KKK KKK .5 12.4.10 ¥4SG "GEBMG2GMGeE « « « « « « & « ...107
3. G_GQG?GSGFFp ' Rk « « « « « € & & « €« vl 12.4.11 GgGSGGGMG2G! ° SGMG@RGRMGeBX « « « 118
4. 0 FPUIBX «eeeieeEE&EEELLLLK .8 12.4.12 CSIO (SP1) GMG2Gm&GeE « « « € € € « ...119
5. 'f EAA AW « « €« € € KKK KKK ... 12 12.4.13 ¥4S ° SGMG2GMG R « « « € € € & & & & .152
B. fEPF  « @€ .14 12.4.14 G=GO0GQGWGIGAG -CMEMGEAGmMGeE> . «.153
7. ° §G2°g" B ZZZZZZZZZZZZZ R Z ....04 12.4.15 12C GMG2GMGeEx « « « € & « « € & « & ..156
8. v.._VFbF-é@—« R IR ....63 12416 SD +i»—8xC™j«+-—NA&¢ «««« 158
8.1 0¢0£ VFp @T) — 180 « € € K KK KKK LKL KL .63 12.4.17 ETM/HTM GMG2GMmMGe@E>x « « « « « « « « .160
8.2 G_GQG?G-SGF /e VFp @ {80« « « « « ««  ...64 12.4.18 JTAG GMG2GMGe@E>x « « € « « « € « « « .162
8.3 Q#Y#" CFUB6OFEG @ — 180¢ « « « « « « « « « ..66 12.4.19 Ethernet-MAC GMG2GmMGeE>x « « « « « « ..163
9. GUGMG2GG Q#Y VFP@ < « « « & « € & € & « .67 12.4.20 1°S GMGZGF(GQLGOGCG/G'G:GEGUG’GEGXGOGy{BZG'GM
10. GoGp&IGQGEE« « « « « <-< LIRS .70 GCGEGHE® « . « « « « € & € & K « « « « _,_168'
11. > CPUGGGTGSGVFOFUFAG 'f £lgd « « « « .74 12.5 12 GaGQAY GAG G "GEGM « « « « « « « « ..169|
12, TAYSX" § « € € € €« & & & € € € < «-« « « ....83 126 USB"[0 « &« &« KKK KKK .173
121 )/POgt A «l&EEEEEKLLLKLLK «.83 12.7 *7A}eé "6 R RS 177
122 NA 820 «q«&&EKKLKLK LK .« 85 12.7.1 *7A} e GXGIGQGY « « « « & € & « & & € & 177
12.3 %P vOd A « € & & &« & K &K & K K & K K K K .« 90 12.7.2  *7A }é m3,G R R RRS 177
12.3.1  7TAVOd A € « € «€ € € & € K €& KK KKK K .90 12.8 GoG2G*GCGWGQGEGSGOGPGX i3,G ««dd & 178
12.3.2 'f B/l « &« &K KKK « 100 129 GGGMGGNG2 Y ¢ 168 « « « « « & & & & & .179
124 OVv0d A « « &« &« &KKKKK KKK LK ...102 129.1 Y O : MG 3,GWKUP « « « « « «««« 179
12.4.1 Go0G2G+G=G{GQG= *ERekA « « « « « « .«.102 12.9.2 YOl : GXGIGRGEW « « « « « € « & « « .181
12.4.2 GCGAG=G{GQG= ° S0t d« « « « « « « « «103 13. GBGSGN © A « « & € & € & & K & & & K & K ...183
1243 /E-TCRIN U0 A « « € « « € € & & € & « «.103 14. G_GQG?GéGFG%o ¥ gMZW« EEREEEXXS ..184
12.4.4 GoG2BeL Fp Q#Y26 (PLLFp° §G=G{GQG=FOGOGIZG' BOZ8T « &KL KKK KKK ....186
G=G{GQG=G)'Q#Y< L ZZZZZZXZ R ..104| -iY« , U XT@U&>| gZS_ s« .188

12.4.5 USB/Ethernet#Y PLLFp Q#Y26 (PLLFp°SG= |
G{GQG=F(iG0G2G*G=G{GQ&zG" Q¥ « «  .104|

12.4.6  GoG2BkL Fp Q#Y 26 (GoG2BeL Fp ° SG=G{GQG=F}i

/ET9%3Y CR G=G{GQG=G) Q#¥ « « « « « ..105|
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S6E2G ©U 1~

1. S6E2G GEGXGSGH#E{GQG=GNG2GrG>GwGn
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S6E2G ©U 1~

2. 'SB
GoGp&CG2GH
0 i
S6E2GM6 S6E2GM8
GoGp®&MG2Ge S6E2GK6 S6E2GK8
S6E2GH6 S6E2GHS8
S6E2G36 S6E2G38
S6E2G26 S6E2G28
G8G-GOGQGeGCcGWGQGH 512KB 1024KB
G8G-GOGEFFaM 128KB 192KB
SRAMO 64KB 128KB
SRAM1 32KB 32KB
SRAM2 32KB 32KB
GcG/G*G=GEGuUG*
i
80% S6E2GM6 S6E2GK6 S6E2GH6 S6E2G36 S6E2G26
S6E2GM8 S6E2GK8 S6E2GHS8 S6E2G38 S6E2G28
Cortex-M4FFMPUFNVIC 128 ch
CPU
@ <X 180 MHz
TATAY V 27VHA5V
USB2.0 (GUGM"GREGIGGG) 2ch
lch(gzx) lch(qgz)
Ethernet-MAC MIl: 1 chH 2 Mil: 1 chH
RMIl: 1ch (gz) RMIl: 1ch(gz)
CAN lch(gzx) 2 lch(qgz)
SD G9GSGWG2G*GMGcG! 1 unit
DMAC 8 ch
DSTC 256 ch
GOGWG26GaGQGM: )F,
GUGSGBM6 GaGQGV
8 CS:9(q*)F,
¥4SGNGGG2G*GMGCG5G! SRAMF,
NOR GcGWGQGEGs
NAND GcGWGQGEGS
SDRAM
GIGYyGOGCG/G*G=GEGuUGH 10ch(gx)

GEGXG0GYG2G*GMGCcG5(
(UART/CSIO(SPI)/
LIN/I2ZC/12S)

ch 1F¢ch 4HZh 7: FIFOF,
ch OF¢ch 2F¢ch 3Fch 8HZh 15: No FIFO
ch 1:1°S

Document Number: 001-99416 Rev *C
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S6E2G ©U 1~

1
80% S6E2GM6 S6E2GK6 S6E2GH6 S6E2G36 S6E2G26
S6E2GM8 S6E2GKS S6E2GH8 S6E2G38 S6E2G28

GgGSGGGMG2GI
(PWCH GxG{GSGWGMG2( 16ch(q+)
PWMH PPG)

oAGeng|  6¢h
|gses e
] 2 GIGYGQG\+ )
.

Glezcse| 3¢

PPG 3ch
SmartCard (1ISO7816) 2ch(qzt)
QPRC 2ch(qgzt)
GUGsGOGYyGMG2GlI 1 unit
GxGOGYyGMG2GnG=G{GQ( 1 unit
10£G9G4G+GM 1 unit
CRC GOG=GIGWGzGSGM Yes (Fixed)
G4G7GQGOGWGQG>GM( 1 ch (SW) + 1 ch (HW)
¥4Sm3,G 32'fE (g% )+NMIx1
CSV (G=G{GQG=% Oj)u+ Yes
LVD (*7A}e p+ ) 2 ch

9x3y 4 MHz
/E-CR
*3y 100 kHz

GUG"GQG> u+ SWJ-DP/ETM/HTM
GtGYGSIB= Yes

*1: | +IGOGEGGGV p+ FyF, & WFp © AF( §3UF&G G FéF!

S6E2GM6HHAFS6E2GM8HHAF S6E2GM6JHAF, S6E2GM8JIHA

> @-/80 ><

i tA—«bu+r c AUETZFEDD7H_|~ 2Z¥4SFE m~1Z2Gl@[ArOt 0;0£ic@-KZFEm]

Zte:0[@6~rM

HQ#Y "eu+ ALZ /O I'temiz_ire

i A-TCR b(-D_X8Z

Document Number: 001-99416 Rev *C
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3. G_GQG?GSGFFp ' PA

S6E2G GEGXxGSGHFPFEG FoFp0 184RbGeQFP FUG G176 GbGEQFP Fp g %oF+ <#Y o+ F+FéF!

S6E2G ©U 1~

Be°A
S6E2G
80% G_GQG?GSGECG1GQG=GG
HOA ‘ HHA* JOA ‘ JHA*
LQFP: (0.5mm GbGQGO 144'f E 176'f E
I/0 GKGSGV 121'fE (q%) 153'fE (q%)
12 GaGQBVGAG+G"GSGM 24 ch (3 unit) 32 ch (3 unit)
[+ 1IGOGEGGGYV p+ 2 ‘ Yes 2 Yes
HHA \ JHA boe E©UA&c SBE2GH rSc S6E2G3 b0

[

<HYY o[

> @-/80 ><
i 0 °Allbxbj$ _X8Zc
i

SAUETAbOOW_ _X8Zc

Document Number: 001-99416 Rev *C

*HHA >|g JHA b0 c/+i"©«Op+ 133U
SBE2GM SBE2GK >|g SBE2G20

| @ i2%A | tHgl-CTI8

[ <#Y o+

|/T,u£/”a/’¥g/l//2W

tHgl-CTI8
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S6E2G ©U 1~

4. 0 Fp"I6x

32 GaGQ®W Cortex -M4F GAGO USB G2G+-GMGCcGEGIGE GOGqG|Gy

qt-8@<X 180 MHz USB G2G+*GMGcG5GSGGFYGUG G2GGFgGIGGGVF+ S BFAG G FéF!

» USB GUG"G2GG

. EPU 53U i
+ USB 2.0 Full-speed P A

» DSP €cPA t g+ 6 G6G-GWGKG2GGV

. GOGPGxX —1aGtGYGIBBY ) 3.G GEGGGTGNFD ™8— 5G" ¥ V 1G6G-GWGKAREJGXG-GVG{GSGy3?35

1G6G*GWGkG262GW/G"GyG=3?3aF,G2GGMGWGeGV3?3&G F

» G[GGGV °GgG=GM mG 3,G GAGMNG{GSERHNMI (G\G*GIGG
: g « b ( GO0G2GKG=G{GXGG373eeG"4E ¥ «+

G9GdGy m3)GF128 ch Fp @31 m3,G Fa P AFGES Fp mG 3.G
£ 5GZGgGYG 0, o+ 1G6G-GWGKGREEGYF, G"GyG=3?32G FiFJG2G+GMGWGeGV3?3z
4E ¥ ot

" ?j GaGQGVGEGGG®nudldkh265 GMGGG="t# #YFpGEGEBIGPGN t G6G-GWGKGREEFYGNGAGYG \GQGCG/ S B
t >GB6G*GWGKG2G*GVFpGCG2GHFy € WFp3aG

G8G+*GOGQGeGOGPGX 1G6GGWGKQIRIER: 64 G G2GV
. GCGWGQGEGSG0GPGX 1G6G*GWGKGP@EB\G"G2GV
*GEGXGSGHFYGcGWGQGEGsGoGpGxG" $3UFGG FéF! » USB GiGGGV
+ g+ 1024 KB + USB 2.0 Full-Speed/Low-Speed P A
+ GEGWGQGEGSG0G=GIGWGZGSBMyait G EIEGIGGG /eFg T G"GYG=3?3aF,G2G-GMGWGeGV3?3a&FUG G GOG2GKG=G{GXGC
GFé + USB GUG"G2GGFp K)FH ) «G"+- - &
+ GAGSGW —1a#YGIG;GSGXGTG1 p+ + IN/JOUT GVGSG=G- iIFpG]G*GWGEG5G2G=G_G?GQGVFp+- - #.
, SRAM t gz 256 G"G2GVFpG_G?GQGV6xG"GCGKGSGV
G8G-GOGEFM Fy 3 FOFp",'gF¢Fi SRAM (SRAMOFSRAM1 t G4G5G2G=G0GQGe u+ G"GCGKGSGV

FUG GSRAM2)FUG G S BF&G G FERAMO Fy Cortex-M4F
GAGORfcode GM"GGHrcode GMGGFU K)FFaG G BEAM1 Fg
SRAM2 Fy Cortex-M4F GAGORystem G"GGF{ K)FFaG G FéF:

+ SRAMO: g+ 128 KB

CAN G2G*GMGcGH@ESGGE GOGqG+G[GY S6E2GM Fg
S6E2GH GUG"G2GGFpG Fi <#Y o+

» CAN U] 2.0A/BFG=D

+ SRAM1: 32 KB » 0£3?38GzGSEMbps
+ SRAM2: 32 KB , 32 GoGQGIGSGFG GQGCG/ $3U
¥4SGrGGG2G*GMGCcG5GSGG GIGYGOGCcG/G*G=GEGUG*GEGXG0GYGa:*GMEBGBES GG

G[GY
,» ch 1 FUG Gch 4HZ F(i64 G"G2GV w ™MGHE® T 53U
, GOGQG[GyF&FgF( - 8GpGSGWG" Fp pFUG 4E ¥F+FYG FéH

SRAMFNORFNAND GcGWGQGEGSSDRAM GUG GEB® A
, g% 9GOGQGeGIG2EBEALSS (CS8 Fy SDRAM S#Y)
, 8/16/32 GaGQGVFpGUGSGM oe

» 0t 25GaGQGVFpGOGWGzGGG"GG FUART
y 5 t CSIO (SPI)
» GOGWGZzGGH GUGSGMGIGYGOGeGzG=GGG"GCGKGSGV LN
, GGG=GWG+*GdGy p+ G"GCGKGSGV 112S
t4MB " )F+ 0x6000_0000HDXDFFF_FFFF Fp ¥4S58- &eF( UART

GGG=GWG*GdGy p+ Fpw 06H!* 6G"0¢, <+

2 ' 8®FpGGG=GWG*GdGyG;GSFUFOG 285 GNGAGYGGQGG/
t2' =GwGe yG; N ;
t @: «iUAEYu+ bQ#Y S—Eb«fjb t G_GXGTG1FOG H FUFGFPAE ¥ o+

Co ™M U_EUUTQHY M+20[@ 6 » t SHYG|GSGzGSGVGFG5G[GZGSGM A£-1
t ¥4SG=G{GQG=G"GEGXG0GYyG=G{GQG=FgF¢Fd Q#Y «+
t 11)FUGBGWGS & i+ (G_GXGTG1GEGUEE SCMG-GFEEEWGS
G G8GSG "GWG*G6GWGS
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. CSIO (SPI) A/D GAG-G"G$@M 32 GOGqGJGyY
f #85 GNGAGyG"GQGCG/ 12 GaGQEY GAG-G"GSGM
t SHYG|GSGzGSGVGFG5G[GzGSGM A1 ) +30 €300
t GBGSGAGWGGEGWGS & p+ + 3 GIGYGQGV &3U
t GEGXGOGYGOGQGeGIGLE=6Wah 7 FpG) N6 05 V# V
+9x3ySPl P A (ch 4 Fech 6 FpG) ffr&nes (2 GZGyGyFb f > P
t GUGSGMB46 GaGQGV ¢ GGG:GGG* & NGPGSGW
» LIN t $NGUGSGM A(GFIFO 33U (GGG;GqG* & n#16 GGGTGQGeF,
t LIN GeG{GVGR&n2.1 FO P A f>&n#Y :4GGGTQQGe

t 285 GNGAGYG*GQGcG/
t GIGGGMH GGGzGSGAGpGSGWFG P A

1+ LIN break field #0 B (GUGSGM68-GaG QG VEGaGQGMF(
o+ ) ., 16 GaG@BYM GMG2GlI

1 LIN break GUGXGMGM&@GBGQGVEFEAGQGVEXFQ & 3+ , 16 GaGP®G GMG2GI

t 1I)FUGBGWGS & p+ (G_GXGTG1G6GRESSCMG GFIBWGS 14/35 GaGQGVFpGXG{GSGWGMG2GI
G G8GSG GSGWG-B6GWGS "

GgGSGGGM@LE! 16 GOGqG|GY
GOGqG[GyF4FgF( - 8GpGSGWG" Fp pFUG 4E ¥F+FYG FéH

, 16/32 GaGQGRWEIC GMG2Gl

. 12C - y
+ Standard-mode (g + 100 kbps)H Fast-mode (g + 400 » G2GgG-GVEIGAC-GMERGSGIEQG=GPGSCW
Kbps) Fa P A , x#Y 1/0 GKGSGV
t Fast-mode plus (Fm+) (g + 1000 kbpsFch 3 =chAFUGG  .GEGxGSGHFy'f EFU Y4SGGGG FiFy @31 u+ FO Q#YFAG FOFOFUFO
ch7=chBFpG) FOPA eF.'f EG" x#Y /0 GKGSGVFaFcFo Q#YF+FYG F6F1G/BIF FUFp
., 12S GKGSGVF0 @31 u+ G" mG \Fe@FAF-FYG FUG"0;, F+FYG GKGSGV
+ CSIO (SPI) (ch 1 FpG) FUG GI2S clock generator G" Q#Y GXG{G?GSGEGUGs* p+ G" 83UFGFOFOG FéF!
t 2 ' 8®Fp3?3:GeG{GVGAGyF @B AUG GMSB-justified . 'f EF4FBFpGeGyGOGQGe D § ++

t GIGGGMGpGSGWFpG . 'f EGZGgGYG %S K1 Fo o+
DMA GAG*GVG{GEGAGqG]GY , GKGSGVGXG{G?GSGEGUGs u+ 33U
DMA GAG*GVG{GSGWFY", gF¢FIG"G @BUEREMVIA GAG*GVG{GSGW | 144 GhGG_GQG?GSGFF121+TFp9x3y x#Y /0 GKGSGV

Fyj4-8F+FYG FéF! 3 ) " ) )
¥l © M4SFpGKGSEBXFEVGZGWGGVF( RIBFORINFEG 'f EFGFOFO

”

, 8 FOG™ +-F( S BFUFG - 8 ++ FUGOGQG*G[Gy FoFyRt8| [f E p+ |MOtFAFUGHR AG'Fag
, GKGCGVGAG5GOG FiFy /-1 @310] OF(G G 3?3264 FU o+ |- FRFSFAFOF!
» 3?73eGO0GWGzGBB&aGQEB\GB) " u+ GMG2GI g + 2 GtGYGRGV

3?232eGpGSGUWG{GQG=3?3zH G"GSGGGV3?3zH GUGIGGW3BeeGMG2GIFYF, FpGAG{GQG=F+ S BFAG G Fé
., 3?3@eGUGSGMGRIGEZBEVH G]|GSGCcG)GSGWH GIGSGW (q"(0Z+ :5.56ns)
, 3?32GdG{GQGHZR6 , 16 GaGQGVGCcGXGSGWBGIIGAGIGIGYGQGV

» 3?32 G X1HAH5536 » G2G*GeGQGVG;GaGeGOGUG[GIGYGQGY

, GOGAGVGeGQGVGAEBIGB[GIGYGQGY

DSTC (Descriptor System data transfer Controller H
A/D 2s -GAG*GhG06 GOGqGIGGYGQGV

256 GOGqG|Gy "
DSTC FyCPU G" OF&F&F(9x3yF+GUGSGMG"3?3aPSFEGFEFt  » < JGFG5G[GZGS@NGOGIGIGIGYGQGV

Descriptor GEGGGTGn %o 'G" G#YF¢FOFUG F,FOG FUFeG GoGpGx¥/BaGPHEG GMG2813 GOGGG[GIGYGQGV

S(FaG Fi Descriptor Fpa&e /E F( ‘FOF6F,GoGpGxH GhGXGCcG5GWENGSGM D $G" #FéG FiG FO Fp p+ G"#Y —F¢F6FOG Fé

GUG"G2GGF0%$ KG0G=GIGGG"/ceFOF GUGSGM3?3z - 8G" ICEF+Fg\(R”6|éE,\1,| . S+

GKGCGVGAGEG02s F GIGESMIBIGEB0G5@SGs GCGKGSGY e GoGuGaG._<g & i+

”

» GUGQGWGMG2GI p+
G2G+GeGQGVG;GqGeGOGq p+

”
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» ADC 2s - p+ G4G7GQGOGWGQCSENGEBEY
, DTIF (GpGSGM)m 6 § fn3,G p+ G4G7GQGOGWGQG>GMG2GIFYF, GMG2GNG0G4GY IFI@YréG Fg m3,
GIGQGVG"$i#OF¢G FéF:
g:ggggiﬂhggéfg?mGp;;Fpqv/¥” I (IR Y ¥ Fb *GEGXGSGHFUFYFAG]GSGWG4G5GOFAGAG7GQGOGWGQG>FaF
A—EEHZE ' GAG7GQGOGWGQG>Fp §FoFp$ FUG G4AG7TGQGOGWGQG>FUFOG G
GIGAG-GVG"/EFOG FéF: Q QG>Fp SFOFPS Fd Q Q
. . . _ . G]GSGWGAG5G0G4G7GQGOGWGQG>GRIGIAFIFY BEEGE*3y
g ¥/' (ai c b(ﬂ SOVH ¥:' H () FFpm3G p+r © IVI¥] e ERTC GpGSGWFEGGGVGQGeGPGSGW & YFDFEG FOFh * ™2 7A §
I S Ve

GpGSGWF+ - 8F¢G FéF!
, 0¢ 168F&F@/0; 168 (FPpGMG2GI m3,G u+

. . s CRC (Cyclic Redundancy Check) GO0G=GIGWGzGSGM

v 168GOGAG-GVGE)FFCROT1TINFD «+ CRC GOG=GIGWGZGSGMFy w MGUGSGMG FiFyGGGVGZGSGFFp Z
, FOG FO °Fp+- -GIGAGGVFU o+ 1 #2 /Fp3M 6G" #F¢G FéF

G=G0GQ GW G9 G@Ga@Mure Position/Revolution CCITT CRC16 FUG GIEEE-802.3 CRC32 G"GCGKGSGVF¢G FéF!
Counter - QPRC; g+ 2 GOGqG)Gy , CCITTCRC16 #O B 80" : 0x1021

G=GOGQGWGYIQRBEGNFYF, GKGFGEGUG+*G6G*GAGSGNFD )(G"  |EEE-802.3 CRC32 #0 B 80" : 0x04C11DB7
FéG FiG Fi Q#YFAG G FEF!G FiF,0;, FUG G GOGQGeH GNG4G+GIGAG.

GMF@FcFOG QH#YF+FYG FéF! SD G9GSGWG2G*GMGcG563@GIFR6E2GH FUG G
. . \ s . .. SBE2GK GGB"G2GGFpG FQ <#Y »+
» 3 ioFIo ¥4SG2GgG-GV * STAENFBINFZIN Fp & GEGQGFG'0¢ o0y AF( = DECFED GIGSGWFU Q#YF-FYG FéF:
» Part 1 Physical Layer Specification version 3.01
., 16 GaGQGV )*(G9G4G+GM

» Part E1 SDIO Specification version 3.00
» 16 GaGQGV G3?G9G4G+GM

» Part A2 SD Host Controller Standard Specification version 3.00
» 2 F6Fp16 GaGQGVGAG*GhG0GzGFGGGM . 1GaGQGVG FBRGQGVFGUGSGMGGG ce

CU@DGYCMGEAI16 GaGQGVCNEHBICIGM Ethernet -MAC F§ SBE2GMFS6E2GK FUG GS6E2G?2
GUGSGOGYGME2EHRPGeG(G>GWGN 876 GaGQBNGA®Y GUGAG2GGFPG FQ <#Y o+
GAG-GMF+ S BF&G G FéF! ol
>GOGqG[GYFp - 8GpGSGWG" Fp pFUG 4E ¥F+FYG FéH » [EEEB023 UJFa=D ) )

] ) , 10Mbps/L00Mbps FhGUGSGM3?3.GzGSGVFa P A
, GCGXGEGWG-GPGSGW ! )

. . . » MI/RMII FOG G ¥4PHY GUG"G2GGFgFp K)FFO P A

, @ 1GpGSQW GXG{GSGWGPGEGW VIl g 1GOGIGIGy

» G}G*GEGUGQGVGpGSGW . RMI: g+ 1GOGqG[Gy
10£G9G4AG*GM , 2853?3FUGG §53?3=F0PA
10£ G9G4AG*GMFY * 2 7A SGpGSGWFUG Fp VY *FpFiGHa GHY , Wake-ON-LAN FO P A

FéF1G=G{GQG=GKGSGGG"G0G2G*G=G{GQG=F, GOGRG=G{GQG=E /5 MH=GxGeGMDMAB VE-{
G{GQG=G FiFy /-1 &} G=G{GQG=FUG 4E ¥ «+ F+FéF!

, G2G+*GMGSGGyGHMBR6s (GCGIG=G{@RE68KHZ)

» 32 "FIFO 2KB FUG G w "BIFO 2KB
, |EEE1558-2008 (PTP) Fii =B
¥45S m3,G D 3GtGYGQGV
, ¥ASm3G °SfE : qt 32« ) i , 1SO7816-3F0 =D
t gG6G fi VFUG G6GQGFFg'gFii WFUG &G QGF - - -

g Qe Q 9 e @ » GIGSGWGXGSGBRREAIWGGGIGSGWFPG
» G\G*GIGGGIGdGy m@®[l) : 1 « -
» P AGeG{GVGAGyY

t Transmitter: 8E2F802F8N2

+ Receiver: BE1IF8O1F8N2F8N1FIN1
t Inverse mode

» TX/IRXFIFO 33U (RX: 16 G"G2GNE,16 G"G2GV

Smartcard G2G*GMGcGF@IGE GOGqG|Gy
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G=G{GQG=H GxGIGQGV [+ IGOGEGGGV p+
. G=G{GQG= /+1GOGEGGGV p+ FoFcFo & WG” $3UF¢FoFOG FéF?
5 (FpG=G{GQG=GKBIEE¥ASS 0 bF, 2 TFp A4SCR $ G * u+ G" Q#YFEG FOFYF, S#YGMGWGYG4G5GOFU 20[F+FéF!
bFUG G GoGREr) FUG 4E ¥F+FYG FéF! , PKA (1646=G0G=GIGWGrGSGM
t GoG2G*G=G{GQG= 4 MHzHZ8 MHz t PKA ( 1646=G0G=GIGWGYGSERBA 1646=/ +FUFUF+ Q#Y
t GCGAG=G{GQG= 30 kHzHZ.00 kHz FAG G GFY Ek5 ti
t A-9x3yCR G=G{GQG= 4 MHz t P A+ GaGQGV6w® + 2048 GaGQGV

t /E-*3y CR G=G{GQG= 100 kHz
t GoG2BkL G=G{GQG=

GXGIGQGV

+ INITX 'f EFUG FpGXGIGQGVO[ O

. AES tip
+ AES (Advanced Encryption StandardH 9x @/« 11 =)
¥ pFYF, FIPS (Federal Information Processing Standard

t G_G)}GEG8G-GXGIGQGY Pgb_llcatlon"H GOlG?GfGQ o2 "_\4 de_ #.1= ] )1 197
t GKGCGVG4G5GOGXGIGQGV Fa = DFCFIAES 1306=/ *G0G=GIGWGzGSGMF+FéF

t+ GAG7GQGOGWGQG>GMG2GIGXGIGQGV t+ P A+ 6=6x : 128/192/256 GaGQGV

T *7TA} e GxGIGQGV + CBC GpGSGWFUEOB GpGSGWF( P A

+ G=G{GQG=GGGSG_GSG"G2GDGXGIGQGV B B
. Y4SG GGGBREG=GWG*GdGy

G=G{GQG=% 0i |¢€SV: Clock Supervisor) t ¥4SGN"GGG2G*GMGCG5GSGGFp ° SGUGSGMG"GGG=GwG+Gd
/E-TCR$1 UFOG G #0O BG=G{GQG=G"#YFOF&F, ¥4SG=G{GQG=Fp$ &F*

% 0iF¢G FéF1
g i GUG GQG>
, ¥4SG=G{GQG=3%$(6=G{GQG=)5FU & F&G G FgF GxGIGQGV 5
FIGOGCGSGVFAG G » GEGXGBHG2GITAG GUGNGQHGSGSWJI-DP)
., ¥45 @ <X$ -FU & F&G G FgF, m3,G G FiFyGxGIGQEVFGICUEREBICIBG-G{GIGETM) (GUG"GQG>FUG G GVGzGS
GOGCGB&H\G FéF! GGG" AFUFE

. ) » AHB GVGzGSBG=G{GIGHTM)
*7TA} e p+ (LVD: Low -Voltage Detection)

*GEGXGSGHEWUF+VCC'f EFp7A }G"% OiF¢G FéF0¢, FgFi GtGYGSIB=
7A}G G WFUFOFi ceF,*7A}é p+ FOG G m3,G G FiFy 41 GaGQGVFpGUG G2GG [ wFp IG"0¢, iG F!
GXGIGQGVG"$1#OF¢G FéF!

, LVD1: m3,G FOG G G6GWGS 1 A
, LVD2: G8GSGVGXGIGQGV - 8 w 4'8®FPTA; .
+ G}G2GWGzG*GF7A} P A
. - vVCcC =27VH55V
"2 TASGpGSGW + USB ch O I/O #Y7A ;:
6'8®Fp * "2 7A SGpGSGWF( P AF¢G FéF? ' .,
b ‘ P uFAreL e USBVCCO = 3.0 VHZ.6 VV (USB ch 0 Q#Y 1)
, GGGxGSGe = 2.7 VH5.5V (GPIO Q#Y1)
» GMG2GI t USBch1l/O#Y7A ::
» RTC USBVCC1 =3.0 VHB.6 V (USBch 1 Q#Y1)
, GGGVGQGe = 2.7 VH5.5V (GPIO Q#Y1)
,» GUG1GSGeGGGRTEGRAM — AFOG H FUFCAE ¥ o4 t+ Ethernet-MAC 1/O Fp7A ::
» GUG1GSGeGGGMG*G"GRBRGVAFQGEH FUFCAE ¥ ++) ETHVCC =3.0 VHA.5V (Ethernet Q#Y 1)

= 2.7 VH5.5V (GPIO Q#Y1)
@31G=G{GQG= & F p+
GEGGGTGn - 8F+ Q#YF¢FUFO @39 p+ FyFiFp - 8G=G{GQ&3=G" 6 F
FéG FaFgF+F, GEGGGTGN 2/Fp "2 TAVG" * 6FéG FaFgFUF+FYG FéF:

Document Number: 001-99416 Rev *C Page 11/188



S6E2G ©U 1~

5. 'f E4A4W

LQS144

> @-/80 ><

i GPIOfE[c GPIO u+ bs128gKZ8rM 5 i1€S ™e; X8Zb0o(yc b/zr/-/g/-crls

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



S6E2G ©U 1~

LQP176

> @-/80 ><
i GPIOfE[c GPIO u+ bst/28gKZ8rM 5 i1€S ™e; X8Zb0o(yc b/Zf/-/g/-crls'
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6. 'f Ept

'f E$ « 9 MOt
XXX_1G XXX_2 FpG FOFOF,GOG-GNGMEEUFOFOFSFOG 'f EFp <Fh X DFYGXG{G?GSGEGUG*GKGSGV$ *G"&gF¢G FEFIFAG G Fp'f EFY
FpPGOGqG[GYFO0 XFp p+ FUFOG F,FiG FiG Fp u+ FaFgFQ'f E jFUFOG G FéF!

N GGKGSGV p+ GzGFEPER) FUG FOF6 <#YFEG 'f EG"4E ¥FcFOFRFBFAFOF!

'fE$' R o é lf

«a M

'fE;j oq: 9A
LQFP-176 | LQFP-144 G2°g

1 1 VCC - -

PAO

RTO00_1
(PPG00_1)

2 2 TIOA8_0
INT00_0O
MADATA00_0
ICO_CIN_O

PAL
RTOO1_1
(PPGO1_1)
3 3 TIOA9 0 [
MADATAO1_0
ICO_DATA_0

PA2
RTO02_1
(PPG02_1)
4 4 TIOA10_0 [
MADATA02_0
ICO_RST_0

PA3
RTO03_1
(PPGO3_1)
5 5 TIOA11_ 0 [
MADATA03_0
ICO_VPEN_0

PA4

RTO04 1
(PPGO4_1)
6 6 TIOA12 0 [
MADATA04_0

ICO_VCC_0

PA5

RTOO05_1
(PPGO5_1)

7 7 TIOA13 0
INTO1_0
MADATAO5_0
ICO_CLK_0
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'f ES -

LQFP-176

LQFP-144

'fEi

PAG6

DTTIOX 1

INTOO_2

MADATAO06_0

PA7

IC00_1

INTO2_2

MADATAO07_0

RTCCO_1

SUBOUT_1

10

P50

SCS72.0

Ico1_1

TIOA8 2

11

P51

SCS73.0

IC02_1

TIOBS_2

12

P52

1C03_1

TIOA9 2

13

10

PA8

SIN7_0

FRCKO_1

INT02_0

WKUP1

MADATAO08_0

14

11

PA9

SOT7_0
(SDA7_0)

AIN1_1

MADATAQ9_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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'f ES -

LQFP-176

LQFP-144

'fEi

°§
Gzogu

18

15

PAD

SCK3_0
(SCL3_0)

TIOB9_0

MADATA13_0

19

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

MDQM1_0

23

20

POA

ADTG_1

MCLKOUT_0

24

P30

MI2SWS1_1

RX0_1

TIOB11_2

INTOL_2

25

P31

MI2SMCK1_1

TX0_1

TIOA12_2

26

21

P32

INT19_0

S_DATAL O

27

22

P33

FRCKO_0

S_DATAO_0
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'f ES -

LQFP-176 | LQFP-144

'fEi

°§
Gzogu

28

23

P34

IC03_0

INTOO_1

S_CLK_0

29

24

VCC

30

25

VSS

31

26

P35

IC02_0

INTO1_1

S CMD_0

32

27

P36

ICO1_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 0

35

30

P39

RTO00_0
(PPG00_0)

TIOAO_1

AINL O

INT16_1

S CD. O

MAD24 0

36

31

P3A

RTO01_0
(PPGO1_0)

TIOAL 1

BIN1_O

INT17_1

MAD23_0

37

32

P3B

RTO02_0
(PPG02_0)

TIOA2_1

ZIN1_0

INT18_1

MAD22_0

Document Number: 001-99416 Rev *C

Page 17/188



S6E2G ©U 1~

'f ES -

LQFP-176

LQFP-144

'fEi

°§
Gzogu

38

33

P3C

SIN2_1

RTO03_0
(PPG03_0)

TIOA3 1

INT19_1

MAD21_0

39

34

P3D

SOT2_1
(SDA2_1)

RTO04 0
(PPG04_0)

TIOA4 1

MAD20_0

40

35

P3E

scK2_1
(ScL2_1)

RTO05_0
(PPGO5_0)

TIOA5_1

MAD19 0

41

P5D

SIN1_1

MI2SDI1_1

TIOB12_2

INTO3_2

42

PSE

SOT1_1
(SDA1_1)

MI2SDO1_1

TIOA13_2

43

P5F

SCK1_1
(SCL1_1)

MI2SCK1_1

TIOB13_2

44

36

VSS

45

37

VCC

46

38

P40

SIN7_1

RTO10_0
(PPG10_0)

TIOAO_O

AINO_O

INT23_0

MCSX7_0
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'f ES -

LQFP-176

LQFP-144

'fEi

°§
Gzogu

47

39

P41

SoT7_1
(SDA7_1)

RTO11 0
(PPG11_0)

TIOAL O

BINO_O

MCSX6_0

48

40

P42

SCK7_1
(SCL7_1)

RTO12 0
(PPG12_0)

TIOA2_0

ZINO_0

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

47

P46

X0A

Sl

[@]

56

48

P47

X1A

57

49

INITX

= &

Ol &
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58

PFO

scs73 1

RX0_2

TIOA15_1

INT22_1

59

PF1

TX0 2

TIOB15_1

INT23_1

60

50

P48

SIN1_0

MI2SDI1_0

DTTI1IX_ 0

INTO6_0

MRASX_0

61

51

P49

SOT1.0
(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_0

65

55

P4D

FRCK1_0

INTO7_0

MSDCLK_0
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66

56

PAE

SCK9 0
(SCL9_0)

INTO5_0

WKUP2

MCSX1_0

67

57

P70

ADTG_7

SOT9 0
(SDA9_0)

MCSX0_0

68

58

P71

ADTG_8

SIN9_0

INTO4_1

MRDY_0

69

59

P72

TIOBO_0

INTO6_2

MADOO_0

70

60

P73

SIN8_0

TIOB1_0

INT20_0

MADO1_0

71

61

P74

SOT8_0
(SDA8_0)

TIOB2_0

MADO2_0

72

62

P75

SCK8_0
(SCL8_0)

TIOB3_0

MADO3_0

73

63

P76

SING_0

TIOB4_0

INT21_0

MADO4_0

74

64

P77

SOT6_0
(SDA6_0)

TIOB5_0

MADO5_0
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75

65

P78

SCK6_0
(SCL6_0)

AINO_1

MADO6_0

76

66

P79

SCS60_0

BINO_1

INT22_0

MADO7_0

77

67

P7A

SCS61_0

ZINO_1

INTO7_2

MADOS_0

78

PF2

SCS62_0

DTTIIX_1

TIOA6_1

IC1_CLK_1

79

PF3

SCS63_0

FRCK1_1

TIOB6_1

INTO5_1

IC1_vce 1

80

PF4

IC10_1

TIOA7 1

INTO6_1

IC1_VPEN_1

81

PF5

SIN3_1

IC11_1

TIOB7_1

INTO7_1

IC1_RST 1

82

PF6

SOT3 1
(SDA3_1)

IC12_1

TIOA14_1

INT20_1

IC1_DATA 1

Document Number: 001-99416 Rev *C

Page 22/188



'f ES -

LQFP-176

LQFP-144

'fEi

°§
Gzogu

83

PF7

SCK3_1
(SCL3_1)

IC13_1

TIOB14_1

INT21_1

IC1_CIN_1

[

=

84

68

PEO

MD1

85

69

MDO

86

70

PE2

X0

Bl = @

Bl [

87

71

PE3

X1

=

88

72

VSS

89

73

VCC

90

74

AVCC

91

75

AVSS

92

76

AVRL

93

77

AVRH

94

78

P10

ANOO

TIOAO 2

INTO8_0

MNREX_0

IC1_CLK_O

95

79

P11

ANO1

TIOBO_2

MNWEX_0

IC1_VCC_0

96

80

P12

ANO2

TIOAL 2

MNCLE_0

IC1_VPEN_O

97

81

P13

ANO3

SIN9_1

TIOB1_2

INT25_1

MNALE_0

IC1_RST_0
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98

82

P14

ANO4

SOTY 1
(SDA9_1)

TIOA2_2

IC1_DATA_O

TRACEDO

99

83

P15

ANO5

SCK9_1
(SCL9_1)

TIOB2_2

IC1_CIN_O

TRACED1

100

84

P16

ANO6

SIN6_1

RX0_0

INT09_0

TRACED2

101

85

P17

ANO7

SOT6_1
(SDA6_1)

TX0_0

TRACED3

102

PBO

AN16

SCK6_1
(SCL6_1)

TIOA9_1

TRACEDS

103

PB1

AN17

SCS60_1

TIOB9_1

AINO_2

INTO8_1

TRACED9

104

PB2

AN18

SCs61_1

TIOA10_1

BINO_2

INTO9_1

TRACED10
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105

PB3

AN19

SCs62_1

TIOB10_1

ZINO_2

TRACED11

106

86

P18

ANO8

SIN2_0

TIOA3_2

INT10_0

TRACED4

107

87

P19

ANO09

SOT2.0
(SDA2_0)

TIOB3_2

INT24_1

TRACEDS

108

88

P1A

AN10

SCK2_0
(SCL2_0)

TIOA4 2

TRACEDG6

109

89

P1B

AN11

TIOB4_2

INT11_0

TRACED7

110

PB4

AN20

SCS63_1

TIOA11 1

INT10_1

TRACED12

111

PB5

AN21

SINS_1

TIOB11_1

AIN1_2

INT11_1

TRACED13
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112

PB6

AN22

SoT8 1
(SDAS_1)

TIOA12_1

BIN1_2

TRACED14

113

PB7

AN23

SCK8 1
(SCL8_1)

TIOB12_1

ZIN1_2

TRACED15

114

90

P1C

AN12

SCKO_1
(SCLO_1)

TIOA5_2

TRACECLK

115

91

P1D

AN13

SOTO0_1
(SDAO_1)

TIOB5_2

MADO9_0

116

92

P1E

AN14

SINO_1

TIOAS_1

INT26_1

MAD10_0

117

93

P1F

AN15

RTS5_0

TIOB8_1

INT27_1

MAD11_0

118

94

P2A

AN24

CTS5_0

INTO8_2

MAD12_0
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119

95

P29

AN25

SCK5_0
(SCL5_0)

INTO9_2

MAD13_0

120

96

P28

AN26

SOT5_0
(SDA5_0)

INT10_2

MAD14 0

121

97

P27

AN27

SIN5_0

INT24_0

MAD15_0

122

98

P26

ADTG_6

TIOA6_2

INT11_2

MAD16_0

123

99

P25

AN28

TIOB6_2

INT25_0

MAD17_0

124

100

P24

AN29

TIOA13_1

MAD18_0

125

101

P23

UHCONX1

AN30

SCKO0_0
(SCLO_0)

TIOB13_1

126

102

P22

AN31

SOT0_0
(SDAO_0)

INT26_0
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127

103

P21

ADTG_4

SINO_0

INT27_0

CROUT_0

128

104

P20

NMIX

WKUPO

129

105

USBVCC1

130

106

P82

UDM1

=

131

107

P83

UDP1

=

B

132

108

VSS

133

109

VCC

134

110

P00

TRSTX

[

@

135

111

PO1

TCK

SWCLK

E

@)

136

112

P02

TDI

E

@

137

113

P03

T™S

SWDIO

[m]

@)

138

114

P04

TDO

SWO

@

139

P90

RTO10_1
(PPG10_1)

TIOBO_1

INT12_1

ICO_CLK_1

140

P91

SIN5_1

RTO11 1
(PPG11_1)

TIOB1_1

INT13 1

ICO_VCC_1
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141 -

P92

SOT5_1
(SDA5_1)

RTO12_ 1
(PPG12_1)

TIOB2_1

INT14 1

ICO_VPEN_1

142 -

P93

SCK5_1
(SCL5_1)

RTO13_1
(PPG13_1)

TIOB3_1

INT15_1

ICO_RST_1

143 -

P94

CTS5_1

RTO14 1
(PPG14_1)

TIOB4_1

ICO_DATA 1

144 -

P95

RTS5 1

RTO15_1
(PPG15_1)

TIOB5_1

ICO_CIN_1

145 115

PCO

E_RXER

146 116

PC1

TIOB6_0

E_RX03

147 117

PC2

TIOA6_0

E_RX02

148 118

PC3

TIOB7_0

E_RX01

149 119

PC4

TIOA7_0

E_RX00

150 120

PC5

TIOB14_0

E_RXDV
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151

121

PC6

TIOA14_0

E_MDIO

152

122

PC7

INT13_0

E_MDC

CROUT _1

153

123

PC8

E_RXCK_REFCK

154

124

PC9

TIOB15_0

E_COL

155

125

PCA

TIOA15_0

E_CRS

156

126

ETHVCC

157

127

VSS

158

128

PCB

INT28_0

E_COuT

159

129

PCC

E_TCK

160

130

PCD

SoT4 1
(SDA4_1)

INT14_0

E_TXER

161

131

PCE

SIN4_1

INT15_0

E_TX03

162

132

PCF

RTS4 1

INT12_0

E_TX02

163

133

PDO

INT30_1

E_TX01

164

134

PD1

INT31_1

E_TX00

165

135

PD2

CTS4 1

E_TXEN
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166

136

P6E

ADTG_5

SCK4 1
(SCL4_1)

INT29_0

E_PPS

167

P65

INT28_1

168

P64

CTS4 0

INT29_1

169

137

P63

ADTG_3

RTS4_0

INT30_0

MOEX_0

170

138

P62

SCK4_0
(SCL4_0)

TIOB7_2

MWEX_0

171

139

P61

UHCONXO0

SOT4.0
(SDA4_0)

TIOA7 2

MALE_O

RTCCO_0

SUBOUT_0

172

140

P60

SIN4_0

INT31_0

WKUP3

173

141

USBVCCO

174

142

P80

UDMO

175

143

P81

UDPO

176

144

VSS
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1 FOFpGOGQG[GyFu0 XFp u+ FUFOG F FiG FIG Fp p+ FaFeFQ'f E (FUFOG G FéFt
N GGKGSGV p+ GzGFEPER) FOG FOF6 <#YFEG 'f EG"4AE ¥FCFOFRFAFAFOF!

R R 'fES »

TER* TEI K+ LQFP 176f LQFP 144
ADTG_0 19 16
ADTG_1 23 20
ADTG_2 34 29
ADTG_3 169 137
ADTG_4 |A/D GAG-G"GSGM ¥4SGVGxG: ° S'f E 127 103
ADTG_5 166 136
ADTG_6 122 98
ADTG_7 67 57
ADTG_8 68 58

ANOO 94 78
ANO1 95 79
ANO2 96 80
ANO3 97 81
ANO4 98 82
ANO5 99 83
ANO06 100 84
ANO7 101 85
ANOS8 106 86
ANO9 107 87
AD AN10 108 88
GAGGAGS AN11 109 89
AN12 114 90
AN13 115 91
AN14 116 92
AN15 A/D GAG-G"GERBXG{G> ° S'f EFt 117 93
AN16 ANxx F§ AID GAG+G"G3BMX G"&gFé 102 -
AN17 103 -
AN18 104 -
AN19 105 -
AN20 110 -
AN21 111 -
AN22 112 -
AN23 113 -
AN24 118 94
AN25 119 95
AN26 120 96
AN27 121 97
AN28 123 99
AN29 124 100
AN30 125 101
AN31 126 102
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TEW TEi b LQFP 156 LQFP 144
TIOAO_O 46 38
TIOAO_1 |GgGSGGGME&RGTIOA'f E 35 30
GgGSGGGM(  TIOAQ_2 94 78
0 TIOBO_0 69 59
TIOBO_ 1 |GgGSGGGMERETIOB 'f E 139 -
TIOBO_2 95 79
TIOAL_ O 47 39
TIOAL 1 |GgGSGGGMERGTIOA'f E 36 31
GgGSGGGM(  TIOAl_2 96 80
1 TIOB1 0 70 60
TIOB1_1 |GgGSGGGM@RGTIOB'f E 140 -
TIOB1_2 97 81
TIOA2_0 48 40
TIOA2_ 1 |GgGSGGGMERBTIOA'f E 37 32
GgGSGGGM(  TIOA2_2 98 82
2 TIOB2_0 71 61
TIOB2_1 |GgGSGGGM&GRBTIOB 'f E 141 -
TIOB2_2 99 83
TIOA3 0 49 41
TIOA3_ 1 |GgGSGGGMGRETIOA'f E 38 33
GgGSGGGM( TIOA3_2 106 86
3 TIOB3 0 72 62
TIOB3 1 |GgGSGGGMGRETIOB'f E 142 -
TIOB3 2 107 87
TIOA4 0 50 42
TIOA4 1 |GgGSGGGME@RGETIOA 'f E 39 34
GgGSGGGM(  TIOA4 2 108 88
4 TIOB4 0 73 63
TIOB4 1 |GgGSGGGMEGRETIOB 'f E 143 -
TIOB4 2 109 89
TIOA5_0 51 43
TIOA5 1 |GgGSGGGM@2BTIOA'f E 40 35
GgGSGGGM(  TIOAS_2 114 90
5 TIOB5_0 74 64
TIOB5 1 |GgGSGGGMEG2&TIOB 'f E 144 -
TIOB5_2 115 91
TIOAB_0 147 117
TIOA6_1 |GgGSGGGMEETIOA'f E 78 -
GgGSGGGM(  TIOAB_2 122 98
6 TIOB6_0 146 116
TIOB6_1 |GgGSGGGM@GRETIOB'f E 79 -
TIOB6_2 123 99
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TIOA7_0 149 119

TIOA7_1 |GgGSGGGME@ZGTIOA'f E 80 -
GgGSGGGM(  TIOA7_2 171 139
7 TIOB7_0 148 118
TIOB7_1 |GgGSGGGM@RBGTIOB'f E 81 -
TIOB7_2 170 138

TIOA8 0 2 2

TIOA8_ 1 |GgGSGGGM@2ETIOA'f E 116 92

GgGSGGGM(  TIOA8_2 10 -
8 TIOB8_0 17 14
TIOB8 1 |GgGSGGGMGR&TIOB'f E 117 93

TIOB8 2 11 -

TIOA9 0 3 3

5 TIOA9 1 |GgGSGGGMERETIOA'f E 102 -
GQGZGGGM‘ TIOA9 2 12 -
11089 9 GgGSGGGMERETIOB 'f E 18 15

TIOB9_1 103 -

5 TIOA10.0 GgGSGGGMEGRG TIOA 'f E 4 4
GgGSGGGM(  TIOA10_1 104 -
10 TIoB10_0 GgGSGGGME@RTI TIOB 'f E 19 16

TIOB10_1 105 -

TIOALL0 GgGSGGGMERTI TIOA 'f E > >

3 TIOA11_1 110 -
GQGZGGGM‘ TIOB11_0 20 17

TIOB11 1 |GgGSGGGM&@R@ITIOB'f E 111 -

TIOB11_2 24 -

TIOA12_0 6 6

TIOA12 1 |GgGSGGGMERE TIOA'f E 112 -

GgGSGGGM( TIOA12 2 25 -
12 TIOB12_0 21 18

TIOB12 1 |GgGSGGGM&2E TIOB'f E 113 -

TIOB12_2 41 -

TIOA13 0 7 7
TIOA13 1 |GgGSGGGM@RGE TIOA'f E 124 100

GgGSGGGM( TIOA13 2 42 -
13 TIOB13 0 22 19
TIOB13 1 |GgGSGGGM&RE TIOB'f E 125 101
TIOB13 2 43 -
TIOA14 0 3 . 151 121
3 =—— GgGSGGGME2BI TIOA 'f E

GgGSGGGM( TIOA14_ 1 82 -
1 TioB14.0 GYGSGGGM@B2GI TIOB 'f E 150 120

TIOB14 1 83 -
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] TIOA15 0 CqGEGGG TIOA'f & 155 125
GgGSGGGM( TIOA15_1 58 -
15 TIOB15 0 CqGEGGG TIOB f 154 124
TIOB15_1 59 -
TX0_0 101 85
TX0 1 CAN G2G*GMGcGTREGE S'fE 25 -
TX0_2 59 -
CANO
RX0_0 100 84
RX0_1 CAN G2G*GMGcGHBEGFEX ° S'f E 24 -
RX0_2 58 -
SWCLK CEEGXGOGyG}GZGrGUG"GQG>GZG-GMGCEBbG 135 11
SWDIO IC;EEGXGOGyG}GZGrGUG"GQG>GZG-GMGCGSC 137 13
SWO GEGxGOGyG}G2GrGaGsGSG0o S'f E 138 114
TCK JTAG GTGGGVG=G{GQG="°S'f E 135 111
TDI JTAG GTGGUGSGM ° §'f E 136 112
TDO JTAG GUG*GQG>GUGSGM S'fE 138 114
TMS JTAG GTGGGVGpGSGW"'gA° SfE 137 113
TRACECLK |ETM/HTM FpGVGzGEGG S'f E 114 90
TRACEDO 98 82
TRACED1 |ETM FpGVGzGSGGGUGSGM S'f EH 99 83
TRACED?2 |HTMFpGVGzGSGGGUGSGM S'f E 100 84
GUGAGQG: TRACED3 101 85
TRACED4 106 86
TRACED5 107 87
TRACED6 108 88
TRACED7? 109 89
TRACEDS 102 -
TRACED9 . . . 103 -
HTM FpGVGzGSGGGUGSGM S'f E
TRACED10 104 -
TRACED11 105 -
TRACED12 110 -
TRACED13 111 -
TRACED14 112 -
TRACED15 113 -
TRSTX |JTAG GTGGGVGXGIGQGV ° S'f E 134 110
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MADOO_0 69 59
MADOL_0 70 60
MADO2_0 71 61
MADO3_0 72 62
MADO4_0 73 63
MADO5_0 74 64
MADO6_0 75 65
MADO7_0 76 66
MADO8_0 77 67
MADO9_0 15 91
MAD10_0 116 92
MAD1L_0 17 93
MAD12 0 | ¥4SG"GGG2G*GMGCcG5GSGGGOGWGzGGGN 118 94
MAD13_0 119 95
MAD14_0 120 96
MAD15_0 121 97
¥43 MAD16_0 122 98
GGG MAD17 0 123 99
MAD18_0 124 100
MAD19_0 40 35
MAD20_0 39 34
MAD21_0 38 33
MAD22_0 37 32
MAD23_0 36 31
MAD24_0 35 30
MCSX0_0 67 57
MCSX1_0 66 56
MCSX2_0 51 43
MCSX3_0 50 42
MCSX4_0 | ¥45G'GGG2G-GMGCG5GSGGGOGQGeGIGzq 49 21
MCSX5_0 48 40
MCSX6_0 47 39
MCSX7_0 46 38
MCSX8_0 63 53
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fEw fEi W+ LQFP 176 | LQFP 144
MADATAOO_O 2 2
MADATAOL_0O 3 3
MADATAO2_0 4 4
MADATAO3_0 5 5
MADATAO4_0 6 6
MADATAO5_0 7 7
MADATAO6_0 8 8
MADATAO7_0 | ¥4SG"GGG2G*GMGCG5GSGGGUGSGMG"GG 9 9
MADATA08_0 |(GOGWGzGGH GUGSGMGIGYGOEeGzG=GCG 13 10
MADATAQ9_0 14 11
MADATAL0_0 15 12
MADATALL 0 16 13
MADATAL2_0 17 14
MADATAL3_0 18 15
MADATA14_0 19 16
MADATA15_0 20 17
MDQMO 0 |_ . . 21 18
— | YSGAGGG2G-GMGCG5GSGGG G2GVGIGGGS
MDQM1_0 22 19
MALE 0 |GIGyGOGeGzG=GG IGOGWGZGGGWGQGOG2G, 171 139
¥4S MRDY 0 |¥4SRDY °S ™. 68 58
G GG MCLKOUT 0 | ¥4SG"GGG=G{GQG= $ 23 20
NAND GcGWGQGEGs S'f EG"GAG-GVG¥BSGyH
MNALE_O | GrGGG2G-GMGaTEIGE 97 81
NAND GCGWGQGEGs S'f EG"GAG-GVG{GSGy
MNCLE 0 | GrGGG2G-GMGGEE 366 96 80
NAND GCGWGQGEGSG'GAG-GVG{G3GyFéG
MNREX O | 565G .GOG5GSGGGXGSGWOA « ™ « 94 8
NAND GCGWGQGEGSG'GAG-GVG{G3GyFéG
MNWEX_0 | 55 G.GoG5GSGGGWG2GVOA » ™ « 95 &
SRAM Fp ¥4SG GGG2G*GMGIGEESE/B0A « ™ 4
MOEX 0 |16 F¢G2G[GSGAGY ™ » 169 137
SRAM Fp ¥45G"GGG2G-GMGGEGEG®A « ™ «
MWEX 0 |iFv3 G G2G[GSGdGY ™ » 170 138
SDRAM G2G-GMGCG5G3GG
MSDCLK 0 | spram G=G{GQG= S E 65 55
SDRAM G2G+GMGCG5G3GG
MSDCKE_O | spRAM G=G{GQG=G2G[GSGdGY'f E 64 54
SDRAM G2G+GMGCG5G3GG
MRASX_0 | SDRAM G{G4G0G=GTGIBE{GSGd f E 60 50
SDRAM G2G-GMGCG5G3GG
MCASX_0 | SpRAM GIGWGNGOG=GTG1GIGGGVG{GSGd| o1 51
SDRAM G2G-GMGCG5GSGG
MSDWEX 0 | spRAM GWwG2GVG2G[GSGAGY'f E 62 52
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R R 'fES »
TEW TEi b LQFP 156 LQFP 144
INTO0_0O 2 2
INTOO_1 |¥4Sm3,GO[O00Fp°SfE 28 23
INTO0_2 8 8
INTO1_0 7 7
INTOL 1 |¥4Sm3,Go[O 01 °SfE 31 26
INTO1_2 24 -
INT02_0 13 10
INTO2_1 |¥4Sm3,G0O[O 02 °SfE 32 27
INTO2_2 9 9
INTO3_ 0 16 13
INTO3_1 |¥4Sm3,G0o[O03 °SfE 33 28
INTO3 2 41 -
INTO4 0 49 41
INTO4 1 | ¥4Sm3,G0o[O 04 °SfE 68 58
INTO4_2 63 53
INTO5_0 66 56
INTO5 1 | ¥4SmG3,G0[005 °S'fE 79 -
INTO5_2 64 54
INT06_0 60 50
¥435 INTO6_1 |¥4Sm3,GO[O 06 °S'fE 80 -
m3,G INTO6_2 69 59
INTO7_0 65 55
INTO7_1 |¥4Sm3,G0[O07 °SfE 81 -
INTO7_2 77 67
INTO8_0 94 78
INTO8 1 |¥4Sm3,G0[O08 °SfE 103 -
INTO8 2 118 94
INT09_0 100 84
INTO9 1 |¥4Sm3,G0o[O09 °SfE 104 -
INT09_2 119 95
INT10_0 106 86
INT1I0_ 1 |¥4Sm3,G0[O0 10 °SfE 110 -
INT10_2 120 96
INT11_0 109 89
INT11 1 ¥4Sm3,GO[O 11 °S'fE 111 -
INT11_2 122 98
INT12_0 g ] o 162 132
= ¥4Sm3,G0o[O 12 °SfE
INT12_1 139 -
INT13_0 y ) o 152 122
= ¥4Sm3,GO[O 13 °S'fE
INT13 1 140 -
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B cE TES -
fEw fEi b LQFP 176 | LOFP 144
INT14_0 . . . 160 130
= ¥4Sm3,G0[0 14 °SfE
INT14_1 141 -
INT15_0 . ) . 161 131
= ¥4Sm3,G0o[O 15 °S'fE
INT15_1 142 -
INT16_0 g . o 20 17
= ¥4Sm3,G0[0 16 °S'fE
INT16_1 35 30
INT17_0 g . o 21 18
= ¥4Sm3,G0[0O 17 °S'fE
INT17_1 36 31
INT18_0 . . o 22 19
= ¥4Sm3,G0o[O 18 °SfE
INT18_1 37 32
INT19_0 . . o 26 21
= ¥4Sm3,G0o[O 19 °SfE
INT19_1 38 33
INT20_0 . ) . 70 60
= ¥4Sm3,G0[O 20 °S'fE
INT20_1 82 -
INT21_0 y ] o 73 63
= ¥4Sm3,G0[O 21 °SfE
INT21_1 83 -
INT22_0 . . . 76 66
= ¥4Sm3,G0[0 22 °SfE
" INT22_1 58 -
S INT23_0 . . o 46 38
m3,G = ¥4SmG3,G0[ 023 °SfE
INT23_1 59 -
INT24_0 . ; . 121 97
= ¥4Sm3,G0[O 24 °SfE
INT24_1 107 87
INT25_0 . ) o 123 99
= ¥4Sm3,G0[O 25 °S'fE
INT25_1 97 81
INT26_0 . . o 126 102
= ¥4Sm3,G0[O 26 °SfE
INT26_1 116 92
INT27_0 . . o 127 103
= ¥4Sm3,G0[O 27 °SfE
INT27_1 117 93
INT28_0 . ; . 158 128
= ¥4Sm3,G0[O 28 °S'fE
INT28_1 167 -
INT29_0 y ] o 166 136
= ¥4Sm3,G0[O 29 °S'fE
INT29 1 168 -
INT30_0 g . . 169 137
= ¥4Sm3,G0[O 30 °SfE
INT30_1 163 133
INT31_0 . . o 172 140
= ¥4Sm3,GO[O 31 °SfE
INT31_1 164 134
NMIX G\G+GIGGG9GdGYy m3,G °S'f E 128 104
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TEW TEi b LQFP1£6 LQFP 144
P00 134 110
P01 135 11
P02 136 112
P03 S 137 13
x#Y ° SGKGSGY
P04 138 114
P08 21 18
P09 22 19
POA 23 20
P10 94 78
P11 95 79
P12 96 80
P13 97 81
P14 98 82
P15 99 83
P16 100 84
P17 S 101 85
x#Y ° SGKGSGH
P18 106 86
GPIO P19 107 87
P1A 108 88
P1B 109 89
P1C 114 90
P1D 115 91
P1E 116 92
P1F 117 93
P20 128 104
P21 127 103
P22 126 102
P23 125 101
P24 124 100
P25 x#Y °© SGKkGSG\? 123 99
P26 122 98
P27 121 97
P28 120 96
P29 119 95
P2A 118 94
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'f Ent fEi b LQFP 126 LQFP 144
P30 24 .
P31 25 -
P32 26 21
P33 27 22
P34 28 23
P35 31 26
P36 32 27
P37 x#Y °© SGKGSG? 33 28
P38 34 29
P39 35 30
P3A 36 31
P3B 37 32
P3C 38 33
P3D 39 34
P3E 40 35
P40 46 38
P41 47 39
P42 48 40
P43 49 41
P44 50 42
P45 51 43
GPIO P46 55 47
P47 x#Y °© SGKGSGM 56 48
P48 60 50
P49 61 51
P4A 62 52
P4B 63 53
P4C 64 54
P4D 65 55
P4E 66 56
P50 10 -
P51 11 -
P52 . - 12 -
— x#Y °© SGKGSG% 1 -
P5E 42 -
P5F 43 -
P60 172 140
P61 171 139
P62 170 138
P63 x#Y ° SGKGSG® 169 137
P64 168 -
P65 167 -
P6E 166 136
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TEW TEi b LQFP1£6 LQFP 144
P70 67 57
P71 68 58
P72 69 59
P73 70 60
P74 71 61
P75 x#Y °© SGKGSGV 72 62
P76 73 63
P77 74 64
P78 75 65
P79 76 66
P7A 77 67
P80 174 142
P81 S 175 143
x#Y ° SGKGSGS

P82 130 106
P83 131 107
P90 139 -

P91 140 -

P92 o 141 -

x#Y ° SGKGSG@

GPIO P93 142 -
P94 143 -
P95 144 -
PAO 2 2
PAL 3 3
PA2 4 4
PA3 5 5
PA4 6 6
PAS 7 7
PAG6 8 8
PA7 S 9 9

x#Y © SGKGSGW
PA8 13 10
PA9 14 1
PAA 15 12
PAB 16 13
PAC 17 14
PAD 18 15
PAE 19 16
PAF 20 17

Document Number: 001-99416 Rev *C

Page 42/188



S6E2G ©U 1~

. . "fES »

'f Ent fEi b LQFP 126 LQFP 144
PBO 102 -
PB1 103 -
PB2 104 -

GPIO PB3 x#Y ° SGKGSGB 105 -
PB4 110 -
PB5 111 -
PB6 112 -
PB7 113 -
PCO 145 115
PC1 146 116
PC2 147 117
PC3 148 118
PC4 149 119
PC5 150 120
PC6 151 121
PC7 . y 152 122

x#Y ° SGKGSG\C
PC8 153 123
PC9 154 124
PCA 155 125
PCB 158 128
PCC 159 129
PCD 160 130

GPIO PCE 161 131
PCF 162 132
PDO 163 133
PD1 x#Y °© SGKGSGWD 164 134
PD2 165 135
PEO 84 68
PE2 x#Y °© SGKGSGWE 86 70
PE3 87 71
PFO 58 -
PF1 59 -
PF2 78 -
PF3 . . 79 -

x#Y ° SGKGSGW
PF4 80 -
PF5 81 -
PF6 82 -
PF7 83 -
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R R TES -
fEw fEi W+ LQFP 176 | LQFP 144
SINO_O  |GIGyGOGCcG/G+G=GEGUG*GEGXGOGyGar«G 127 103
SIN0O_1 |FP°STE 116 92
SOT0 0 |GIGYGOGIGYGOGCG/G+G=GEGUG*GEGXGOGY(
— Suaag fng 126 102
GIGVGOGeG/d_(SPA0_0) |[0Fp STE F ) )
y ¢ UART/CSIO/LIN (- 8GpGSGOHB) FoF¢Fo Q#YF
GEGUG- | SOTO_1 \FarYRSOTOFeFcFEH ' f E (- 8GPGSGHY FoFcl 115 91
GEGxGOGy| (SDAO_1) | Q#YFEG FoFYSHAO FaFcFo p+ FCGIRé
0 SCK0_0  |GIGYGOGCG/G+G=GEGUG*GEGXGOGYGRB-G 101
(SCLO_0) |FhG=G{GQG E Ft _ )
CSIO 'f E (-8GpGSGW) FoFgF6 Q#YFEG Fo
SCKO_1 ISCKO FeFgFaiG 'f E (- 8GPGSGW FoFcFO Qf 114 90
(SCLO_1) |FéG FeFYBELO FaFcFo p+ FER
SIN1 0 |GIGyGOGCG/G*G=GEGUG*GEGXGOGY@RG®E]  g¢q 50
(MI2SDI1_0) |°&FE F
SINL1 |I’PS'fE (-8GpGSGW) FoF¢Fd Q#YFEG Fo
(MI2SDi1_1) |SIN1 FyMI2SDI1 FoFGFo u+ FEE 41 -
SOT1 0 |GIGyGOGCG/G*G=GEGUG+*GEGXG0GYy@RGR]
(SDA1 0) | SfE F 61 51
(MI2SDO1_0) |UART/CSIO/LIN'f E (- 8GpGS®MB) FoFcFo
#YFéG FoF\EQT1FaFcFatC'f E (- 8GpGSGIN
ggﬁ_i FoFCFO Q#YFEG FABIYAYFEFGFO i+ FéRH "
GIGYyGOGcG/( (M(IZSDO_l)l) I2S'f E (-8GpGSGW FoFcFd Q#YFéG Fo i
GEGUGe ~ | SOT1FyMI2SDO1F@FGFo p+ FER
GEGXGOGY ™ "scKk1 0 |GIGyGOGCG/G-G=GEGUG+GEGXGOGy GaGE]
1 (SCL1 0) |G=G{GQGfEF ) 62 52
(MI2SCK1_0) [CSIO 'f E (-8GpGSGW) F+ Q#YFéG FoF
SCK1 FegFGF#E 'f E (- 8GpGSGW FaFcFo Q
SCK1_ 1 |FeG FeFYBEL1 FaFcFo p+ FER )
(SCL11) |;2s 'f E (-8GpGSGW) FoFCF6 Q#YFEG Fg| 43 -
(MI2ZSCK1_1) |SCK1 FyMI2SCK1 FgFGF6 u+ FEEH
MI2SWS1_0 y - 63 53
=125 G}GSGW4RS) S'f E
MI2SWS1_1 ! ) ST 24 ]
MI2SMCK1_0 . a 64 54
1S GIGGGMG=G{GQG=°" S'fE
MI2SMCK1_1 25 -
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SIN2 0 |GIGyGOGCcG/G*G=GEGUG*GEGXG0Gy@a@+&d 106 86
SIN2_1 °S'fE 38 33
SOT2 0  |GIGYGOGCG/G*G=GEGUGGEGXGOGY@RGHR - g7
GleyGoGea/d(SPA2.0) | STE F ~ &
yooe UART/CSIO/LIN'f E (- 8GpGSGUHB) FaFcFo
GEGUG- | SOT2 1 luyFéG FoFYSQT2 FeFcFHiG ' f E (-8GPGSGH| 39 34
GEGxGO0GyY| (SDAZ2_1) |FgFcFo Q#YFEG FoBPRAR FoFcFo p+ FEEH
2 SCK2 0 |GIGYGOGCG/G:G=GEGUG*GEGXGOG@ERIBE | o 88
(SCL2_0) |FPG=G{GQGY E F* _ )
CSIO 'f E (-8GpGSGW) FoF¢FS Q#YFEG Fo
SCK2_1 ISCK2 FeFcFaig 'f E (- 8GPGSGW FeFcFo Qi 40 35
(SCL2_1) |FéG FeFYBEL2 FaFcFo p+ FER
SIN3. 0 |GIGYyGOGCG/G*G=GEGUG*GEGXGOGYGRG-& 20 17
SIN3_1 °SfE 81 -
SOT3 0  |GIGYyGOGCG/G*G=GEGUG-GEGXGOGY@RGHR] |4 16
GicycoGes/q—SPAS0) | STE F ~ s
yLLbe UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
GEGUG- | SOT3 1 4VFéG FoFYSQT3FeFcFHG'f E (-8GPGSGY| g2 ]
GEGxGOGy| (SDA3_1) |FgFcF6 Q#YFEG FoSPRB FaFcFS i+ FERH
3 SCK3 0  |GIGYyGOGCG/G*G=GEGUG*GEGXGOGY@RGHRY o 15
(SCL3_0) |G=G{GQQf EF: ]
CSIO 'f E (-8GpGSGW) FoF¢FS Q#YFEG Fo
SCK3_1  ISCK3 FeFcFaig 'f E (- 8GPGSGW FeFcFo Qi g3 ]
(SCL3_1) |FéG FeFYBYEL3 FaFcFo i+ FER
SIN4 0 |GIGyGOGCG/G*G=GEGUG*GEGXG0Gy@a@+) 172 140
SIN4 1 °SfE 161 131
SOT4 0 |GIGYGOGCG/G*G=GEGUG*GEGXGOGYGR@RY -, 139
(SDA4 0) | SfE Ft ) ]
UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
SOT4_1 - 14YFeG FoFYS9T4 FoFcFHE 'f E (- 8GPGSGY| 160 130
GIGYGOGCG/ (SDA4_1)  |FgFgFo Q#YFEG FoSHRA FaFCFo i+ FEEH
GEGUG- SCK4_0  |GIGYGOGCG/G-G=GEGUG*GEGXGOGY@GR@®Y - 138
GEGXGOGy (SCL4_0) |G=G{GQG=f EF* 5 )
4 CSIO 'f E (-8GpGSGW) F+ Q#YFEG FoF
SCK4_1 ISCcK4 FeFgF#iG 'f E (- 8GpGSGW FoFcRR#Y 166 136
(SCL4_1)  |FéG FoFYBELL4 FaFcFo p+ FEBH
CTS4. 0  |GIGYGOGCG/G*G=GEGUG*GEGXGOGyG2arm-¢ 168 -
CTS4 1 |FPCTS °S'fE 165 135
RTS4 0  |GIGYGOGCG/G*G=GEGUG+*GEGXGOGyGRlB4 169 137
RTS4 1 |FPRTS SfE 162 132
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SINS. 0 |GIGYyGOGCG/G*G=GEGUG-GEGXG0GyGaG-|] 121 97
SIN5_1 °S'fE 140 -
SOT5_0  |GIGyGOGCG/G*G=GEGUG*GEGXGOGYGRG-H 9%
(SDA5_0) SfE R i 5
UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
SOT5 1 14YFeG FeFYSQT5 FoFcFHE 'f E (- 8GpGSGH| 141 ]
GIGyGOGeG/q_SPASY  |FaFcFo Q#YFEG FoBIRS FoFcFo i+ Fel
GEGUGs SCK5_0  |GIGyGOGCG/G*G=GEGUG*GEGXGOGYGRGRH ¢ o5
GEGXGOGy (SCL5_O) G:G{GQAGif EF? 5 3
5 CSIO'fE (-8GpGSGRY FoFcFs Q#YFEG FoF
SCK5_1 1SCK5 FeFcFaig 'f E (- 8GpGSGW FoFcFo Qi 142 ]
(SCL5_1) |FéG FeFYBYEL5 FaFcFo p+ FER
CTS5 0 |GIGYGOGCG/G*G=GEGUG*GEGXG0GYy@aG+H 118 94
CcTs5 1 |CTS °S'fE 143 -
RTS5. 0  |GIGYGOGCG/G*G=GEGUG+*GEGXGOGY@aG-a 117 93
RTS5 1 |RTS SfE 144 -
SIN6_O  |GIGYGOGCG/G*G=GEGUG*GEGXGOGYGRG-H 73 63
SIN6_1 °SfE 100 84
SOT6_0 |GIGYGOGCG/G*G=GEGUG*GEGXGOGYGRGH=] o4
(SDA6_0) SfE F i 3
UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
SOT6_1  |4YFeG FoFYS9T6 FoFcFHE'f E (- 8GpGSGY| 101 85
(SDAG_1)  |FgFcFo Q#YFEG FoBBRp FoFcFo i+ FEEH
SCK6_0  |GIGyGOGCG/G*G=GEGUG*GEGXGOGYGRG-Y . 65
(SCL6_0) |G=G{GQO*f EF: ]
GIGyGOGcG/C CSIO 'f E (-8GpGSGW) FoF¢Fo Q#YFEG Fg
GEGUG- SCK6_1  IscKe FeFcFai 'f E (-8GpGSGW FaFcFo Qi 102 ]
GEGxGOGy| (SCL6_1) |FéG FoFYBEL6 FoFcFo i+ FER
6 SCS60_0 |GIGYGOGCG/G-G=GEGUG-GEGXGOGy@hGH 76 66
SCS60_1 |GOGQGeGIGxG=6Y E 103 -
SCS61 0 |GIGYGOGCG/G*G=GEGUG*GEGXGOGYGRG-H 7 67
SCcs6l 1 |GOGQGeGIGzG=6Y E 104 -
SCS62_0  |GIGYGOGCG/G*G=GEGUG*GEGXG0GYGaG-& 78 -
SCS62 1 |GOGQGeGI&ZG=6Y E 105 -
SCSE3_ 0 |GIGYGOGCG/G*G=GEGUG*GEGXG0OGy@AG- 79 -
SCS63 1 |GOGQGeGIGXG=6Y E 110 -
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SIN7_0  |GIGyGOGCG/G*G=GEGUG*GEGXGOGYGRG-& 13 10
SIN7_1  |°STE 46 38
SOT7 0  |GIGYGOGCG/G*G=GEGUGGEGXGOGY@RGH 1
(SDA7 0) | SfE F i 5
UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
SOT7_ 1 14YF&G FeFYSQT7 FeFcFHE 'f E (- 8GpGSGHY| 47 39
(SDA7_1)  |FgFcFo Q#YFEG FoBPRY FoFcFo p+ FEEH
SCK7_ 0  |GIGyGOGCG/G*G=GEGUG-GEGXGOGY@RGHR . 1
(SCL7_0) |G=G{GQQzfEF ]
GIGyGOGcG/(C CSIO 'f E (-8GpGSGW) FoFgFS Q#YFEG Fo
GEGUG- SCK7_1  ISCK7 FeFcFaig 'f E (-8GpGSGW FoFcFo Qi 48 40
GEGxGOGy| (SCL7_1)  |FéG FaFYBEL7 FaFcFo yu+ FEE:
7 SCS70_0 |GIGYGOGCG/G*G=GEGUG-GEGXGOGy®RG-& 16 13
SCS70_1 |GOGQGeGIGXG=6Y E 49 41
SCS71 0  |GIGYGOGCG/G*G=GEGUG*GEGXGOGYBAG-HY| 17 14
SCcs71_1  |GOGQGeGIGzZG=6Y E 50 42
SCS72_ 0 |GIGYGOGCG/G*G=GEGUG*GEGXGOGYBAG-HY 10 -
Scs72_1 |GOGQGeGIGZG=6Y E 51 43
SCS73. 0  |GIGYyGOGCG/G*G=GEGUG-GEGXGOGY@aG-| 11 -
SCS73 1 |GOGQGeGIGZG=6Y E 58 -
SIN8_ 0  |GIGyGOGCcG/G*G=GEGUG-GEGXGOGy®@hG+&] 70 60
SINS_1 °SfE 111 -
SOT8 0  |GIGYGOGCG/G*G=GEGUG*GEGXGOGY@RGHRY . 61
GlcycoGea/d—SPA80) | STE Fo ~ &
Y ¢ UART/CSIO/LIN 'f E (- 8GpGSGUHB) FoF¢Fo
GEGuUG+ SOT8 1 14YFeG FeFYEQT8 FoFGFORC 'fE (-8GpGSG 112 .
GEGxGOGy| (SDA8_1) |4) FgFcF6 Q#YFEG FoBDAB FaFCFo u+ FER
8 SCK8 0 |GIGYyGOGCG/G+G=GEGUG-GEGXGOGYGRBHRY -, 62
(SCL8_0) |G=G{GQQzfEF i
CSIO 'f E (-8GpGSGW) FoF¢Fd Q#YFEG Fo
SCK8_1  ISCK8 FeFgFoPC'f E (- 8GPGSGHY FeFcFo QI 113 ]
(SCL8_1) |FéG FoFYBLL8 FaFcFo p+ FéB
SIN9_ 0 |GIGYyGOGCG/G*G=GEGUG-GEGXG0Gy®a®@& 68 58
SIN9_1 °S'fE 97 81
SOT9 0  |GIGyGOGCG/G+G=GEGUGGEGXGOGYGRGHRY -
GlGyGoGea/q(SPAS0) | STE F ~ &
yeLbLe UART/CSIO/LIN'f E (- 8GpGSGUHB) FoFcFo
GEGUG+ SOT9 1 14YFeG FeFYEQTY FoFGFORC 'fE (-8GpGSG o8 82
GEGxGOGy| (SDA9_1) |4) FgFcF6 Q#YFEG FoSPAY FoFCFE p+ FEB
9 SCK9_0 |GIGYGOGCG/G+G=GEGUG-GEGXGOGYGRGHRY . 56
(SCL9_0) |G=G{GQQf EF: ]
CSIO 'f E (-8GpGSGW) FoFgFd Q#YFEG Fg
SCK9_1 IscK9 FaFcFOPC 'f E (- 8GpGSGW FoFGFoF 99 83
(SCLO_1)  |#VYFéG FoFYSQLI FoFcFo pu+ FERH
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DTTIOX O | " u+ GMG2GD FhRTOOOHRTO05 SG" D §Fé 34 29
DTTIOX_1 |G <9GFG5G[GzGSGMFp°S ™ e 8 8
FRCKO_0 |16 GaGQGVGCGXGSGUEMBRB=G{GQG= ° 27 22
FRCKO 1 |E 13 10
IC00_0 33 28
IC00_1 9 9
IC01_0 32 27
IC01_1 s E;:r EeFl\lAezcn Fp16 GaGQGVG2G+GeGQGYH: 10 )
IC02_ 0 |icxx F§GOGqG[Gy XG"&gFEG Fé 31 26
1C02_1 1 -
IC03_0 28 23
IC03_1 12 -
RTO00 0 | . . o
(PPG00_0) | H+GMG2QD Fb < gGFG5G[GzGSGM S'f EFt| 35 30
= PPGO0 SGpGSGWF+ Q#YFéG FarNGYB, FaFch
RTOO00_1 p+ FéG Ft 2 2
(PPG00_1)
bt RTO01_0 | . . .
GMG2GI | (ppGoo_0) | M+ GMG2GD Fp < gGFG5G[GZGSGM S'f EF* 36 31
0 = PPGO0 SGpGSGWF+ Q#YFéG FArNGYB, FaFch
RTO01_1 + F&G F1
H 3 3
(PPG00_1)
RTO02. 0 |. g . n 37 32
(PPGO2_0) | M+ GMG2Q0 Fp < gGFG5G[GZGSGM $'f EF:
PPGO SGpGSGWF+ Q#YFéG FamYGYR, FoFch
RTO02_1 + FéG EL
H+ Fé 4 4
(PPG02_1)
RTO03_ 0 |. g . n 38 33
(PPGO2_0) | M+ GMG2Q0 Fp < gGFG5G[GZGSGM $'f EF:
PPGO SGpGSGWF+ Q#YFéG FARYGYR, FoFch
RTOO03_1 + FéG EL
H 5 5
(PPG02_1)
RTO04 0 | . . . n 39 34
(PPGO4_0) | M+ GMG2Q0 Fp < gGFG5G[GZGSGM S'f EF:
PPGO SGpGSGWF+ Q#YFéG FAmYGYR, FoFch
RTO04_1 + FéG EL
H 6 6
(PPG04_1)
RTO05 0 | . y . 40 35
(PPGO4_0) | M+ GMG2Q0 Fp < gGFG5G[GZGSGM S'f EF:
PPGO SGpGSGWF+ Q#YFéG FAmYGYR, FoFch
RTO05_1 | 4 FéG Pt 7 7
(PPG04_1)
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e e fES -
fEw fEi W+ LQFP 176 | LQFP 144
DTTIIX 0 | " p+ GMG2GL FpRTO10HRTO15 G" SG"D § 60 50
H ) ).
DTTIIX 1 |FéG <gGFG5G[GzGSGMFp°S ™ e 78 -
FRCK1_0 |16 GaGQGVGCGXGSGuGEMBER=G{GQG= ° 65 55
FRCK1 1 |E 79 -
IC10_0 61 51
IC10_1 80 -
IC11_0 62 52
IC11 1 s f;:' Eclg‘:l\l/IGZGL Fb16 GaGQGVG2G+GeGQGVG; 81 )
IC12 0 |icxx FYGOGqG[Gy XG"&gFEG Fé 63 53
IC12_1 82 -
IC13_0 64 54
IC13_1 83 -
RTO10_0 | . . . n 46 38
(PPG10_0) | H* GMG2GL Fp < gGFG5G[GZGSGM S'f EF
PPG1 SGpGSGWF+ Q#YFéG FAPNGEB, FoFch
RTO10_1 |.gréG Ft 139 -
(PPG10_1)
H* RTO11.0 |. . .
GMG2Gl | (ppG10_0) | Kt GMG2GL Fp < gGFGEG[GZGSGM S'f EF? 47 39
1 =——PPG1l SGpGSGWF+ Q#YFéG FAFNGYB, FaFch
RTOIL 1 |1+ FéG F 140 -
(PPG10_1)
RTO12_ 0 | . . . n 48 40
(PPG12 0) | M+ GMG2GL Fp < gGFG5G[GZ2GSGM §'f EF:
PPG1 SGpGSGWF+ Q#YFéG FAPNGHE, FoFcH
RTO12 1 |+ FéG Ft 141 -
(PPG12_1)
RTO13_0 | . . . n 49 a1
(PPG12 0) | M+ GMG2GL Fp < gGFG5G[GZ2GSGM §'f EF:
PPG1 SGpGSGWF+ Q#YFéG FAPNGHE, FoFcH
RTO13 1 |+ FéG Ft 142 -
(PPG12_1)
RTO14 0 | . < oo n 50 42
(PPG14_0) | M+ GMG2GL Fp < gGFG5G[GZ2GSGM S'f EF:
PPG1 SGpGSGWF+ Q#YFéG FAPNGHE, FoFcH
RTO14 1 |+ FéG Ft 143 -
(PPG14_1)
RTO15 0 | . < g 51 43
(PPG14_0) | M+ GMG2GL Fp < gGFG5G[GZGSGM S'f EF:
PPG1 SGpGSGWF+ Q#YFéG FAPNGYE, FoFcH
RTO15 1 |+ FéG Ft 144 -
(PPG14_1)
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R R ‘fFES «
TEW TEi b LQFP 156 LQFP 144

AINO_O 46 38

AINO_ 1 |QPRCchOAIN °S'fE 75 65

AINO_2 103 -

G=G0GQG| BINO_O 47 39
G9G4GGM BINO_1 |QPRCchOBIN °S'fE 76 66

0 BINO_2 104 -
ZINO_0 48 40

ZINO1 |QPRCchOZIN °SfE 77 67

ZINO_2 105 -

AIN1_0 35 30

AIN1_1 |QPRCch1AIN °S'fE 14 11

AIN1_2 111 -

G=G0GQG} BIN1 O 36 31
G9G4GsGM BIN1_1 |[QPRCch1BIN °S'fE 15 12

1 BIN1_2 112 -
ZIN1 0 37 32

ZIN1_ 1 QPRCch1ZIN °S'fE 16 13

ZIN1 2 113 .
RTCCO 0 . . 171 139

6xG0GyGMd RTCCO 1 GXxGOGYGMG2GnG=GEQB5FBYyGG S'f E S S
G=G{GQGH SUBOUT 0 SR 171 139

GCGAG=G{GQG= S'fE

SUBOUT _1 9 9
UDMO USB ch 0 GcG/G*G=GEGUG-HIEEEGV 174 142
USBO UDPO USB ch 0 GcG/G*G=GEGUG-HIBIEGGV 175 143
UHCONXO0 |USB ch 0 ¥45GeGyG0GQGe D §'f E 171 139
UDM1 USB ch 1 GcG/G+G=GEGUG-HIEHEEGV 130 106
UsB1 UDP1 USB ch 1 GcG/G+G=GEGUG-HBEEGV 131 107
UHCONX1 |USBch1 ¥4SGeGyGOGQGe D §'f E 125 101
3 WKUPO  |GUG1GSGeGGGMG*G"G2GpGSGW Y +@v+°§ 128 104
*7A2 5 WKUPL _|GUGLGSGeGGGMG+G"G2GpGSGW V1§ 13 10
GPGSGW WKUP2 GUGlG?GeGGGMGOG"GZGpG§GW Y eIMeo s 66 56
WKUP3  |GUG1GSGeGGGMG*G "G2GpGSGW YV e3ve° g 172 140
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. . "fES »
TEW TEi b LQFP 156 LQFP 144

S_CMD_0 |1 GoGpaxao0soWaAGIGew SFE | % 26

S_DATA1 0 26 21

SD I/F S_DATAO_O |SD GoGpGXGIGSGWG2G+*GMGCG5GSGG 27 22
S_DATA3_0 |SD GoGpGxGIGSGWEGGSGM 32 27

S_DATA2 0 33 28

S.OD0 |30 GoopoxGoGSaW e T E o | 3 30

swpo |SP GOGPGXGIGSGWG2G+*GMGCG5GSGG 34 29

= SD GoGpGxGIGSGWGWG2GVGeG{GTG=GV'f

E_COL |A:¢é 154 124

E_COUT |Ethernet PHY G FpG=G{GQG= S 158 128

E_CRS |G;GqGxG0e 155 125

E_MDC |GIG[GSGFG0oG*GVG=G{GQG= 152 122

E_MDIO |GIG[GSGFG0oG-GVBOGSGM 151 121

E_PPS |PTP G9G4G*GMGpGYGM 166 136

E_RX00 |w ™GUGSGM 149 119

E_RX01 |w ™GUGSGM 148 118

E_RX02 |w ™GUGSGM 147 117

E_RX03 |w™GUGSGM 146 116

Ethernet E—RﬁgE—RE w ™MG=G{GQG= ° SH GxGcG/GzG*GGG=G{GQ 153 123
E_RXDV |w ™GUGSGMw 150 120

E_RXER |w ™GUGSGMG6EGWGS & 145 115

E_TCK |3z ™MG=G{GQG="°S 159 129
E_TX00 |32 ™GUGEGM 164 134

E_TX01 |3 ™GUGSGM 163 133

E_TX02 |32 ™MGUGSGM 162 132
E_TX03 |32 ™MGUGSGM 161 131
E_TXEN |32 ™MGUGSGMw 165 135
E_TXER |3z ™MGUGSGMG6GWGS & 160 130
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e e 'f ES -
fEw fEi W+ LQFP 176 | LQFP 144
ICO_VCC_0 . ‘e 6 6
= —— Smartcard ch 0 G_G}GSG2G[GSGHEYE
ICO_VCC_1 140 -
ICO_VPEN_0O L 5 5
= =— Smartcard ch 0 GeG{G>GwGn&fE&>
ICO_VPEN_1 141 -
ICO_RST_0 o 4 4
= —— Smartcard ch 0 GXGIGQ&Y E
ICO_RST_1 142 -
Smartcard0
ICO_CIN_O . .. = 2 2
————— Smartcardch0 °é °S'fE
ICO_CIN_1 144 -
ICO_CLK_O |Smartcard ch 0 GEGXGOGYG2G*GMGCG5GSEG 7 7
ICO_CLK 1 |fE 139 .
ICO_DATA_O |Smartcard ch 0 GEGXGOGYG2G*GMGCG5GSG 3 3
ICO DATA 1 |S'fE 143 -
IC1_VCC_0 . . 95 79
= —— Smartcard ch 1 G_G}GSG2G[GSGHB¥E
IC1_VCC_1 79 -
IC1_VPEN_O L 96 80
= —— Smartcard ch 1 GeG{G>GwGn&BfE&>
IC1_VPEN_1 80 -
IC1_RST 0 o 97 81
= —— Smartcard ch 1 GXGIGQ&Y E
IC1_RST_ 1 81 -
Smartcardl = =
IC1_CIN_O . o 99 83
Smartcardch1 °e °S'fE
IC1_CIN_1 83 -
IC1_CLK_O |Smartcard ch 1 GEGXxGOGYG2G*GMGcG5GSEG 94 8
Ic1 CLK 1 |'fE 78 -
IC1_DATA_O |Smartcard ch 1 GEGXGOGYG2G*GMGcG5GSG| 98 82
IC1_DATA 1 |S'fE 82 -
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. B TES -
fEw fEi W+ LQFP 176 | LQFP 144
¥4SGXGIGQGV ° SFE
Reset INITX\NITX = L FpFeFYF,GxGIGQGRFU w 57 49
GpGSGW EF!
MD1 GCGWGQGEGSGOoGpGXFhGEGXGOGYNA, 6 iFy] 84 68
° SFGFOFRFBF&FO
Mode GpGSGW EF! 3 .
MDO 30—--81 FYFMDO =L G"° SFgF6FRFOFAFOF! 85 69
GcGWGQGBGPGXFHGEGXGOGY i3, GMBIF = H
G" ° SFgFoFRFSAEFO
1 1
29 24
. 45 37
vCC 7TAfE
54 46
Power 89 73
133 109
USBVCCO . . 173 141
USB I/O#Y3.3V7AfE
USBVCC1 129 105
ETHVCC |Ethernet /O #Y7A ;'f E 156 126
30 25
44 36
53 45
GND VSS GND'f E 88 72
132 108
157 127
176 144
X0 GoG2&=G{GQ&u ) °SfE 86 70
X1 GoG2@&=G{GQ&= ) /0 'f E 87 71
Clock X0A GCGG=G{GQEx ) °S'fE 55 47
oC = =
X1A GCG&B=G{GQH=1 ) /O 'f E 56 48
CROUT_0 . - . . 127 103
/E-T9%3CR $1 1G=G{GQG= SGkGSGV
CROUT_1 152 122
L] Y S > L] N S
AVCE AJ/DEGAG G"GSGMFDR GAG*G"GSGMFpGOG 90 24
Analog 'f _ N
power AVRL AID GAG*G"GSGMFpGOGXG{G> 6 =7TA}° S'f B 92 76
AVRH A/D GAG*G"GSGMFpPGOGXG{G> 6 =7A}° S'f B 93 77
AG”;'BQ AVSS  |A/D GAG-G"GSGMFDB GAG-G "GSGIND'f £ 91 75
C'fE C 7A;6 1 5'fE 52 44
> @-/80 ><
i etd-« ¢ JTAG 1=b, «° "i-«  IT°  (TAP) @S3UI€Z8rM@ |EEE 1149.1-2001 _ 62 =PKZ8r
Ot 32 Au° 1A—« ID$ec$ Nepu+ taXUbOUT-b ID 5% ;e@6~rM TAP fEc TAP ¥4

OBTUIb"j-«€¥b% S$x_PKZVQHYIEIrM
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7. ° 8§G2°g"
8® G2° *f
Digital output
Digital output
. 2G+$1 18Pl FQe+ FL
Pull-up resistor control GoG2G-$l UBPIO )G pFa-+
Digital input GOG2G+$1 i i+ 4E ¥ 1
i $lus40- : (U O
Standby mode control | { 5GGMG.GAG2GPGEGW D EFOG
Clock input
A GPIO p+4E ¥i
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXxGEGG 1
i GeGyGOGQGe - D SFOG
Standby mode control | i GGGMG+G"G2GpGSGW D $FOG
i GeGyGOGQGe{J N
Dlgltal input i lon= -4mAFlo|_: 4mA
Standby mode control
Digital output
Digital output
Pull-up resistor control
5 Pull-up resistor i CMOS GzGgGyG GGGTGXGEGG {

Digital input

i GeGyGOGQGe U

N
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(8®

G2°

*f

Digital input

Digital output

G8GSGeBNGZG2Gs S

i CMOS GzGgGyG GGGTGXGEGG °
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(8® G2° *f
Digital output
X1A
Digital output
. g GH GPI FQ o+ F1

Pull-up resistor control CCGHIH GPIO ) pF =+

Digital input GOG2G*$] i+ 4E ¥1
i $fu.s0- : (U50

Standby mode control | i GGGMG-GAG2GPGEGW D SFOG

Clock input

D GPIO pu+4E¥i

i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG 1
i GeGyGOGQGe - D SFOG

Standby mode control | i GGGMG+G"G2GpGSGW D $FOG
i GeGyGOGQGe{J N

Digital input i lon=-4mAF|o = 4mA

Standby mode control

Digital output

XO0A

Digital output

Pull-up resistor control
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(8® G2° *f
Digital output
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG
i GeGyGOGQGe - D 3FOG
E o i GGGMG*G"G2GpGSGW D $FOG
Dlgltal Output i GeGyGOGQGe fU N
1 lon= -4mAF!o|_: 4mA
i I°C'f EFoFGF6 Q#YFéG FoFYF,GU
] S P-ch GVGWG+*GFGGGMFY —F(l
Pull-up resistor control
Digital input
Standby mode control
Digital output
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXxGEGG 1
i °SD3FOG
Digital output i GOGXG{G>°S
F i GeGyGOGQGe - D SFOG
i GGGMG*G"G2GpGSGW D 5FOG
_ i GeGyGOGQGe{J N
Pull-up resistor control i lon= -AMAF]o, = 4mA
i I2)C'f EFoFcF6 Q#YFEG FgFYF,GU
Digital input § P-ch GVGWG+*GFGGGMFy —Fi
Standby mode control
Analog input
Input control
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(8® G2° *f
Digital output B
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXxGEGG
i GeGyGOGQGe -~ D SFOG
G i GGGMG*G"G2GpGSGW D 3FOG
Digital output [ GeGyGOGQGe U N
i lon=-12mAF]o.= 12mA
i 1°C 'f EFgFGFd Q#YFéG FaFYF,(
Gy S P-ch GVGWG*GFGGGMFy
Pull-up register
control
Digital input
Standby mode
control
GPIO Digital output
GPIO Digital input/output direction
GPIO Digital input
GPIO Digital input circuit control
UDP output USB IO/GPIO ) pFd «+
USB Full-speed/Low-speed control .
UDP input USB IO p+4E ¥ |v .
i GcGYyGGGbGSGWH G{GSGGGhGC
H Differential input IO p+ 4E ¥i

USBJ/GPIO select
UDM input

UDM output

USB Digital input/output direction

GPIO Digital output

GPIO Digital input/output direction

GPIO Digital input

GPIO Digital input circuit control

GP
i
i
i
i

CMOS GzGgGy $

CMOS GzGgGyG GGGTGXGEGG
GGGMG+G"G2GpGSGW D 3FOG
lon = -20.5MAF o, = 18.5mA
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Digital output

Pull-up resistor control
Digital input

Standby mode control

8® G2° *f
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG
Digital output i 5V GVGZGWG-GV .
i GeGyGOGQGe -~ D SFOG
i GGGMG+G"G2GpGSGW D 3FOG
i GeGyGOGQGe{U N
I 1 lon= -4mAFlo|_: 4mA
Digital output PZR GzGFGGGM D § ++G8GSGeG
GWGzG2GY D §
i PZR GzGFGGGMFpOSHyFAmily
Peripheral Manual Main Part
) (002-04856)FAFHO GKGSGVFp'v(
Pé’é";‘i‘r%lreg'smr g!-FRFSF&FO
Digital input
Standby mode control
J Mode input CMOS GzGgGyG GGGTGXxGEG(
Digital output
i CMOS GzGgGy S
i TTL GzGgGyG GGGTGXGEGG° S
K i GeGyG0OGQGe ~ D SFOG

i GGGMG+G"G2GpGSGW D 3FOG
i

GeGyG0GQGe U N
lon = -4mAF]oL = 4mA
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(8® G2° *f
Digital output 3
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG
i GeGyGOGQGe - D 3FOG
i GGGMG*G"G2GpGSGW D 3FOG
L Digital output i GeGyGOGQGe {U N
i lon=-8MAF|o. = 8mA
i I12C 'f EFoF¢F6 Q#YFéG FaFYF (
Gy S P-ch GVGWG*GFGGGMFy
Pull-up register
control
Digital input
Standby mode
control
i CMOS GzGgGy S
Pull-up i CMOS GzGgGyG GGGTGXGEGG
. i 5V GVGzGwWG-GV
register i GeGyGOGQGe - D SFOG
Digital output i GGGMG+G*"G2GpGSGW D 3FOG
i GeGyGOGQGe{U N
i lon=-4mAF|o = 4mA (GPIO)
i loL=20mA (9x3yGpGSGAGWGG
N Digital output i PZR GzGFGGGMth D § ¢+ G8GS
GeGGWGzG2G9YD §
i PZR GzGFGGGMFpOd{ryFamily
Peripheral Manual Main Part
Fast mode (002-04856)FAFHO GKGSGVFp'v(
control g!-FRF3FAFO
i I°C 'f EFeFgF6 Q#YFEG FoFYF (
Digital input Gy S P-ch GVGWG-GFGGGMFY |
Standby mode
control
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(8® G2° *f
T i CMOS GzGgGy S
| Pull-up register i CMOS GzGgGyG' GGGTGXGEGG
Pch Q| control ’
i 5V GVGzGwWG-GV
Digital output i GeGyGOGQGe ~ D SFOG
i GeGyGOGQGe{U N
® i lon=-4mAF|o = 4mA
(o] i PZR GzGFGGGMFp D & ¢+ G8GS
. GeGGWGzG2G9D §
an | [ Digtarouput | 70 G2GFGGGMFhORRFamIly
Peripheral Manual Main Part
(002-04856)FAFPO GKGSGVFp'v(
g!-FRF8F&FO
R
A D@ Digital input
Pull-up register
control
X0A Digital output
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG
i GeGyGOGQGe - D 5FOG
= Digital output i GeGyGOGQGe{U N

Digital input

Standby mode
control

oscC

lon= -4mAF!OL: 4mA
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8® G2° *f
Pull-up register
control
X1A Digital output
GCGd$l GHGPIO ) nF@ «+ F1
. GCGd$i G p+ 4E ¥1:
Digital R .
gital output i $la-40-~ (U 0
0 GPIO pu+4E¥i
i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXxGEGG
Digital input i GeGyGOGQGe o D SFOG
i GeGyGOGQGe{U N
Standby mode i lou=-4mAF|o = 4mA
control
osC
Standby mode
control
Clock input
Pull-up register
control
Digital output i CMOS GzGgGy S
i CMOS GzGgGyG GGGTGXGEGG
i GOGXG{G> $§
i GeGyGOGQGe -~ D 5FOG
Digital output i GGGMG+G"G2GpGSGW D $FOG
R i GeGyGOGQGe U N
i lon = -4mAFJOL =4mA
(4.5VHB5.5V)
i lon = -ZmAFJOL =2mA
(2.7VHZ.5V)
Digital input
Standby mode
control
Analogoutput
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8. Vv..VFPFa @ —

_IGUG"G2GGFyFOG & "&4F+ >7€F¢G FéF'G FiF, _ IGUGG2GGFp >7EFJF, Q#YFAGE 2dF #° C 2 6FUFU ) FOG FOF6G +FYFR
e ‘'F&G G FéFt ¢ WFOF, _ /GUG"G2GGG"G G ™8— 6Fp9xFO"g AF+ Q#YFcFOFOFIFAFRFIG FOF, @ —G%04A OFGFUFAG G FUG FUFO !8c
1 AF¢G FéFt

8.1 O0(0EVFp @ —
FAFAF+FyF, _/GUG"G2GGG" Q#YFcFO7A E P pFp0¢0£G"/ceFO7+Fi @ —FéG FY !80FOF6FOF63UG G FéF!

Y P+ AFp4Bd
_ IGUG"G2GGF+FyF,4# KFUGGGWBIETFA VF, @FUF) FU «G G Fo%U oFéG «+ 6FUFOG G FEFIFAFp7H#G IG" G FiG FpFU)/ P
q+ AF:FéF!'FOFOF, AG" M80% F+G 2xF@G FaFgFpFUFOG FOFA @ —FRFEFAFOF!

N &-826Fp4B o

N&-820FyF, _IGUG G2GGFp G —Fu - 8G" —0EFéG FiG Fp 2 6F+F&F17A Y,$x"| 6Fp0d A IFyF FéG F6F&aFp 2 6Fp( V AF+ —0E

F&G G FéF:

—FON & - 8206 EF+Fa Q#YFRFOFAFOFIFAFD 2 6G"2xF@F6 Q#YFEG FgF, ™8— 6F( O s8jG" IG FéFaFgFUFOG G FéF:

+2( qF00°3UFAG FOFOFUFO Q#Y 2 6F, - 82 6G FiFy1=#.) ceFéF+Fp Q#YFy —0EFcFOFOG FEG#FL0°3UFAG FOFOG & ¥Fp 2 6F+Fp Q#Y
G"FU*fF@Fp ceFyF, 2Fé!SF0 456UG F+Fa%&1/FRFOFAFOF!

'f EFp #.FUGG -1o
_IGUG"G2GGFOFyF,7A ;FUG G »' ° S'f EF0 PFGF6Fp vG ...FO IF FAG G FO PFGF6 &€ WFp @ —FU 20[F+FéFt

1. 4#7AYFUG G 4#7AVFp75 F
»'f EFi g+ AG"2xF@G 7A}H 7A vFU 3 *FAG G FoF, GUG"G2GGFb A4SFi Z IFU#BER6,-0eFuFy%U oFi+3G G FEF! i bFpO,,
0£Fp7-FOFYF FAFPG FOFU4#7A }G FiFya#7A vFp$i#OG"75 FFGFOFRFSFAFOF!

2. S'fEFp-1o

S'f EG"7A ;'f EG FiFy UFp S'f EF6GEGUGSGVFCFIG F, +FYFG 52, G" K)FFEG Fo +7AVFUVG G ceFUFOG G FéFFaFp'g A

FUBx 168)FFRFaGUGG2GGFU 2 IF¢G F&FbF+F,FAFPG FOF( K)FFYFGFUFOG FOFUFGFOFRF3FAFOF:

3. +Q#Y°SfEFp #

G2G+GbGSGNG+GGFp8 —F9xFO ° S'f EFYF,G8GSGeG+"g AF+ Q#YFéG Fo - 8FU Y 6 FOFUG ceFUFOG G FéF'4: )Fi ~ G" OFGFo
'f EG G>GWG*GW'f EF(i K)FFGFOFRFSFAFOF!

Document Number: 001-99416 Rev *C Page 63/188



S6E2G ©U 1~

GwGQGOG0GQGe

_IGUG"G2GGFYy 6 E VF® °Fg N °Fp8+ 22G" g BFEG FAFgFOG G S BFAG G FéF ¥4SFUG $ —FU7A JFU «F@G G Fi ceF, AE4SFp $#0
PNPN K ce (GCG2GXxGGGMFEA 30FGFOF, X$MA G"2xF@G +7A vFU7A ;'f EFQ vG )FFAG FaFgFUFOG G FEFIFAG G"GWGQGOGOGQGeF
G FéF:
@ — GWGQGOGO0GQGeFU 4G Fg _ /IGUG*"G2GGFp ™8— 6G" TFyG FSFaF+FUFRF,%U oF(1+3G $iI1OF $II®F $IIFFp G G FOG G FEFLFAC
FiG F(F, @ WFp!IFiF4 @ —FRF3F&FO
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0x4006_3000 0x4006_3FFF £(U

AHB

0x4006_4000

0x4006_5FFF

0x4006_6000

0x4006_6FFF

0x4006_7000

0x4006_DFFF

0x4006_EO000

0x4006_EFFF

0x4006_F000

0x4006_FFFF

0x4007_0000

O0x41FF_FFFF

Ethernet-MAC ch 0

Ethernet-MAC 0¢;, GzGFGGGM

£(U

SD GIGSIEW

GPIO
£(U
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11. > CPU GGGTGSGVFOFUF4G 'f E"g A

'f EFp"g AFaFcFd Q#YFGF6FOG 1 fFyF, @ WFp — 4G" AFAiG FéF!

INITX =0

INITX 'f EFU L GzGgGyF+FOG 16&F!
INITX = 1

INITX 'f EFU H GzGgGyF+FOG 16&F!
SPL=0

GGGMG+G"G2GpGSGWGAG-GVGER I3t FFBGGRIMGGG2'f EGzGgGy0,, (SRBQEI FO0;, FAG Fi'g AFt

SPL=1

GGGMG+G"G2GpGSGWGAGGVEERS BT GFBGGRMGG G2'f EGzGgGy0¢ (SRBQEIL F0;, FAG Fi'g AFt

0%,
° S u+ FU Q#Y «+ FU"g AF+FéF!
FEAS ° SFIFA |
° S p+ FU Q#YF+FYFUFO"g AFt /£4S ° SEF( | FAG G FéF!
Hi-Z
'f E9Q #YGVGWG*GFGGGMG"9Q -&— F"'g AFORFZ FERG FéF:
O¢ Ye
0¢ FUF+FYG F&G#F!
%$S'gA-a
*GpGSGWF&a/eFéG %$ SFp"g AG" — aF¢G FéF!
/E-FAG FOFOG @31 pu+ FU - 8 pF+FOG G F,FiFp @31 p+ Fa ‘FOG FéF!
'f EG"GKGSGVFoFcFd Q#YFGFaERYE, FiFp"g AG" — AF¢G FéF!
GOGXG{G>°S~
GOGXG{G> ° SFUOA *F&G F6FOG FéF:
GVGzGSGG S
GVGzGSGG p+ FU Q#Y «+ Fi"g AF+FéFt
GPIO 4E ¥
GUG1GSGeGGGMGG"G2GpGREBKTS®H¥( )G pG G G FéF!
0¢ &—F
U] D7HFOG G 0;, &— FF+FéFt
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'f E"g A MOt2
G_G}G3GS .
GxGIGQ| INTx |GUCIGZ GWG-GpGS GMG2GIGpGSGWE| CUGLGSGEGGERBGN  GUGLGSG
GRFy | °& /A4S G FIFy RTC GpGSGWE. G FiF§ GpGS@NFIFY GGGMGsG"G
A wA | GXGIGQ GGGXGSG GGGVGOGEGPGSGW GUG1G3GeGGGMG*G"G GpGSGW Y %%
- AL 9 "gA | GpGSGW'g p GpGSGWg A "gA
o e "gA
; G>GyGSGe
<
o Kt
qu
— 7A; 7A; 7A; 7A; 7A; 7A;
Yo 6 6 6 6 6
@ |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 2]
GPIO
X ) ) ) %$ S"g A %$S"gA | Hi-zH £4S| 4E¥i Hi-ZH /E4S X
GPIO4EY¥i | 0¢ Yo [0c Yo |0¢ Y S " * SFAFA E4s°S | cSFAFA[ | CPIO4E¥
FOFA [
A | GoG2G-E $i
a°S'fEH
¥45GoG2G{ °S- °Se °Se °Se °Se °Se °Se °Se °Se
G=G{GQG=1
AE ¥i
- - GPIO4E¥i | . N
o _ _ %$S'gA | %$S'gA | Hi-zH A4S .= | Hi-zH £43 :
GPIO4EY¥iI | 0¢ Yo [0c Yo |0¢ Y " " * SFAFA A4S°S | ararar | GPIO4E¥I
FOFA [
¥43G0oG2G ~ N - ) N
T - _ _ %$S'gA | w$S'gA | Hi-ZH E45| %$S'gA | HiZH E4S| | . s .
5 | GC(6QG=10¢ Y+ |oc Y+ |0¢ ¥ T " * SFAFA i © SFAFA [ %$ S'g A—a
AE ¥i
Hi-zH . .
- '« | Hi-zH | Hi-zH
GOOG;?'EE S F(’;FF;S[ HS /E4AS° S| E4S° S $10-8IF%$S"gA-aHS$TadFi *IFHi-ZH /EA4S ° SFOFA |
T, | |FOFAL | FOFA[
INITX GeGy | GeGy | GeGy | 1o6u6060d GeGyG0GQ] GeGyGOGQd GeGyGOGQ( GeGyGOGAd GeGyGOGQG
Cl oo GOGQGe| GOGQGY GOGQGE . % >y 4 > >y >y
SfE o & o & o & Se Se Se Se Se Se
S S. S
GpGSGW| |, « 0 & 0 & o & o & o & 0 & o & o &
D| ogre S S S S S S S S S
GPGSGW| |, « . . . . . . . .
& E S S S S S S S S S
E ~
~ 9 N i- <
GPIO4EY¥i | 0¢ Yo [0c Yo |0¢ Yo |%$S'gA-a /°$_SagA ';"SZ.H GPIO4E ¥i |Hi-zH °$+ | GPIO4E¥i
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G_G)G3GE A G < <
ExGIc0( INTX |GUG G2 GWGGPGS GMG2GIGpGSGWE| CUGIGSCEGGGREBIGY  GUGIGSGd
GFFy | °% A4S GFAFy _ RTC GpG3GWF. G FiF GpGS@NFIFY GGGMG*G"G
A A | GXGIGQ GGGXGSG GGGVGOGEGRGSGH CUCLGSGEGGGMGGG GPGSGW ¥ «%4S
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
|
Y— 7A; 7A; 7A; 7A; 7A; 7A;
Y6 6 6 6 6 6
@ |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 &
9 "g A 0 wy A
NMIX4E¥] | 0o Yo [0¢ Yo [0¢ Yo A’$_SégA A’$_539A
.. %$ S"g A %$ S"g A WKUP Hi-z/
F | VO° & ¥FpGx _a _a ) °Se WKUP ° S
GKGSGGAE izi | Hizh Hi-ZH
Hi-Z o g 4SS GPIO 4E ¥i
S* S* FOFA [
GPIO
4E¥i
GeGy GeGy o wo A 0 o R o e R 0 o A
JTAG 4E ¥1 Hi-Z | GOGQG{ GOGQGe WSS'GA | %ESGA | %S SgA #$S'g A
o é . ° g . —a —a —a —a
G %$ S"g A %$ S"g A
-a -a
. GPIO .
Hi-ZH - Hi-ZH
GPIO 15, ve Jog Yo |0¢ Yo E4S° S AE¥T | mases GPIO
4E¥i pras E4S° S pras 4E ¥i
FOFA [
GeGy GeGy o o o I o S o A
JTAG4EY¥i | Hi-Z |G0GQGH GOGQGE WSS'gA | NSS'GA | %SSGA #$S'g A
o o —a —a —a —a
o S ° o S °
H %$ S"g A %$ S"g A
VO° & ¥FpGx -a -a GPIO
GKGSGGAE o ve los ve los ye Hi-zH /£48| 4E¥i Hi-zH £4S GPIO
¢ ¢ ¢ ° SFAFA [ AE45°5 | °SFAFA] 4E ¥i
GPIO FOFA |
4E¥i
GXGKGSG GPIO
| 4E¥i by | HRZH | HiZH | %$S'gA | %$S'gA | Hi-ZH &4S| 4E¥ Hi-ZH E4S GPIO
- °8. | °&. —a —a CSFAOFA[ | /E45°3 | °SFAOFA[ 4E¥i
GPlQ FOFA [
4E¥i
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G_G)G5GS . S « <
axaicol INTx | GUG'S2 GWG-GpGS GMG2GIGpGSGWE| CUGLGSCEGGERBIGY  GUGLGSGd
GFFy | °% A4S GFAFy _ RTC GpG3GWF. G FiF GpGS@NFIFY GGGMG*G"G
ATA wA | GXGIGQ GGGXGSG GGGVGOGeGPaSGW CUC1GSGEGGGMGHGG GPGSGW
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
qu
Y— 7A; 7A; 7A; 7A; 7A; 7A;
Yé 6 6 6 6 6
g |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 &
GOGXG{G> . .
AE¥i 2 3
¥4S m3,G 0A %$ S"g A GPIO
4E ¥i ord i A _a - N <
_ izh | Hiz %$ S'g A AE¥1 | HiZH &48 GPIO
Hi-z 05, 05, -a AE45°S | ° SFAFA| AE ¥
%$ S"g A FOFA [
VO0° & ¥FpGx _a
GKGSGGA4E y Hi-ZH /E4S
° SFAOFA |
GPIO
AE¥i
¥4S m3,GOA| ) ) %% S"g A
AEY] 0c Yo |06 Yo |06 Y _a
GPIO
K . %$ S"g A %$ S"g A 4AE ¥ Hi-ZH /E4S GPIO
V0° & ¥FpGx -a ~a 4SS | o SFRFA[ AE ¥i
GKGSGGAE Y hig | HiZH | HiZH Hi-zH AE4S| FOFA|
" °§. | °&. ° SFAFA [
GPIO
AE¥i
);'4;“ s );'é“ s HizH Hi-ZH Hi-ZH Hi-ZH Hi-ZH Hi-ZH
GOGXG{G>° FoEA FOEA /E4S° S /E4S° S /E4AS° S /E4S° S /E4S° S /EAS° S
AEY Hi-Z [H [H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H
GOGXG{G:| GOGXG{G] GOGXG{G3 GOGXG{G] GOGXG{G3 GOGXG{G>
GOGXG{{ GOGXG{ M, - - s s S
g g °S. °S. °S. ° 3. °S. °S.
Se Se
L
V0° & ¥FpGx GPIO
GKGSGGAE Y o ve los ve lo, y. | %SSGA | %SSGA | HizH 45| 4E¥ Hi-ZH E4S GPIO
¢ ¢ ¢ -a -3 ° SFAFA [ E45°8 | °SFAFA| AE ¥i
GPIO FOFA [
AE¥i
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G_G}G3GS . S « <
&xGIcol INTX | GUC S GWGGPGS GMG2GIGpGSGWE] CUGLGSSeGEGHMERSN  CUGLGSGA
GFFy | °% A4S G FiFy RTC GpG3GWF. G FiF GpGS@NFiFy GGGMG+G"G
ATA wA | GXGIGQ GGGXGSG GGGVEQGeGaSGW CUCIGSGEGGGMGHG G GPGSGW Y+
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
qu
— 7A; 7A; 7A; 7A; 7A; 7A;
Yé 6 6 6 6 6
g |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 2]
);'4;” s /';'4?4 s Hi-zH Hi-ZH Hi-ZH Hi-ZH Hi-ZH Hi-zH
GOGXG{G> ° oA | roeA | EAS°S | A4S°S /E4S° S E4S° S E4S° S E45° 8
4E ¥1 Hi-Z [H [H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H
GOGXG{G> GOGXG{G] GOGXG{G3 GOGXG{G] GOGXG{G3 GOGXG{G>
GOGXG{{ GOGXG{ v M, M, - s s
o & o & °$. °5. °Se & °§. °%.
S. S
¥4S m3,G 0A A s
s [ "g A—
AE ¥ %$ S"'gA—-a
GPIO
o8 0 "g A [+ "q A i i &
VO ¥FPGX | o, v. |0, ye |0g ye | ZBSGA | %$SGA AE¥1 | H-ZH E4S| cpioapy
GKGSGGAE y -4 -a HizH Eas | E4S°S SFAFA [
SFAFA[ | TOFAL
GPIO [
4E ¥
/EH'AéH s /';"éH s HizH Hi-zH Hi-zH Hi-zH Hi-zH Hi-ZH
GOGXG{G> ° coeh | roeA | E4S°S E45° 3 E45° 3 AE45° S E45° 3 AE45° S
AE ¥i Hi-Z [ H [ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H
GOGXG{G:| GOGXG{G] GOGXG{GY GOGXG{G] GOGXG{GY GOGXG{G>
GOGXG{{ GOGXG{| & g g S s e
- - S. S. S. S S. S.
o S ° o S °
N - -
GVGzGSGG4E GVGzGSGG
GPIO
V0° & ¥FpGx . < < - _ -
4 _ _ _ %$S'gA | %$S'gA | 4E¥ Hi-zH A4S
GKGSGG4E}| 0(, Y 0(, Y 0¢ Y _ é _ é H[‘Z'j 14548 /£E4é o é ° éFﬁOFA [ GP'O 4E ¥
GPIO SFAFA [ FOFA [
4E¥
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G_G)GSGS . PR . <
&xGIcol INTX | GUC S GWGGPGS GMG2GIGpGSGWE] CUGLGSSeGEGHMERSN  CUGLGSGA
GFFy | °% A4S G FiFy RTC GpG3GWF. G FiF GpGS@NFiFy GGGMG+G"G
A A | GXCIGQ  GGGXGSG GGGVEQGeGaSGW CUCIGSGEGGGMGHG G GPGSGW Y+
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
qu
Y— 7A; 7A; 7A; 7A; 7A; 7A;
Yo 6 6 6 6 6
g |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 &
);'4;” s /';'4?4 s Hi-zH Hi-ZH Hi-ZH Hi-ZH Hi-ZH Hi-zH
GOGXG{G> ° oA | roeA | /EAS°S | A4S°S E4S° S E4S° S E4S° S E45° 8
4E ¥1 Hi-Z [H [H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H
GOGXG{G:| GOGXG{G] GOGXG{G3 GOGXG{G] GOGXG{GY GOGXG{G>
GOGXG{{ GOGXG{{ = e g s s -
g s S Se Se Se Se Se
S S.
GVGZGSGGA4E GV§ZGSG
¥45 m3,G 0A %8 S'g A—4
AE ¥ GPIO
) ) ) %$ S"g A %$ S"g A 4E ¥ Hi-ZH /E4S GPIO
Oc Y= |0¢ Y= 100 Y -a -a AE45°S | °SFRFA[ 4AE¥
VO0° & ¥FPGX FOFA [
GKGSGGA4E Yy Hi-ZH /E4S
° SFAFA |
GPIO
AE¥
);'42"' s );'42"' & Hi-zH Hi-zH Hi-zH Hi-zH Hi-zH Hi-ZH
GOGXG{G> ° FoeR oA /E4S° S /E45° S /E45° S /E4S° S /E45° S /E45° S
AEY Hi-Z [H [H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H FOFA[ H
GOGXG{G> GOGXG{G] GOGXG{GY GOGXG{G] GOGXG{G3 GOGXG{G>
GOGXG{{ GOGXG{[ = g g S S >
e s Se Se Se Se Se Se
S S.
WKUP ~ .| wkup Hi-zH
P A %$ S"g A— < <
0A i #ES9A-a 1 L5l lwkup o §e
V0° & ¥FpGx oA L
GKGSGGp4E§ 0, Yo |0g Yo |og ve | ESOA | %SSGA | PO ) GPIO
-a -a Hi-zH £45| 4E¥) Hi-ZH /E4S 4E¥
° SFAOFA | E4S°S | °SFAFA|
AE¥
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G_G)G5GE " PR = =
GXGIGO( INITX GUGG2 GWG*GpGS GMG2GIGPGSGWE GUG1GSGeGGGHMEBEG GUGlGSCI;\d
GFFy | °% A4S GFAFy _ RTC GpG3GWF. G FiF GpGS@NFIFY GGGMG*G"G
*TA wqA | GXGIGQ GGGXGSG GGGVGOGeGPGSGW GUG1GSGeGGGMG+G G| GPGSGW Y %%
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
|
Y— 7A; 7A; 7A; 7A; 7A; 7A;
Yé 6 6 6 6 6
@ |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] & ® SPL=0 SPL=1 SPL=0 SPL=1 &
WKUP WKUP VV}LLZJ/P WKUP
0A«i %% S'q A °S. &, °S.
0, Yo |05 Yo |0 Yo O_ég
¥45 m3,G 0A
AE ¥ A A
%$S'gA | %$S'gA
Q _a —a
GPIO . =
VO° & ¥FhGX 4E¥i H"ZOH§E4S GPIO
GKGSGGA4E y . FE4S° S = AE ¥
. Hi-zH | Hi-zH Hi-ZzH /E4S A FBFA [
Hi-Z o s o SEACR FOFA[
S. Se SFAFA [
GPIO
AE ¥
GPIO
GPIO . Hi-ZH | HI-ZH | ocu 2~ | %$S"gA | Hi-ZH A4S 4E ¥i Hi-ZH £4S GPIO
4E ¥ Hi-2 28, | og. |#$S9A-2 ~a CSFAFA[ | /E45°3 | °SFAFA[ 4E ¥
FOFA [
R e ™IFy | 3= ™IFy | 3z ™IFy
Hi-zH Hi-ZH Hi-ZH
°S«H °SeH °SeH ) ) )
USBIO'fE | 0 Yo |0c Yo [0c Yo | w™iFy W™ iFy W™ iFy H'SZH H'SZH H'SZH
FEAS ° SFBEA /A4S ° SFBE| /EAS ° SFEFA
[ [ [
GPIO
GPIC4EY | 0s Yo l0s Ve los ye %$ S"g A %$S"gA | Hi-ZzH £4S8 :EE;ZS Hi-zH A4S GPIO
¢ ¢ ¢ —a -a ° SFAFA [ i ° SFAFA [ 4E ¥
FOFA [
S | GCGdE $iu
°S'fEH
¥48GoG2G |, Y = . . . \ . . L=
G(GOG=* $4 § § S § § § S § §
¥i
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G_G}GSGH N . & & &
BxGIGO INITX GUG'G2  GWG+GpGS GMG2GIGpGEGWF GUG1GSGeGGGMBEG GUGlGSCI;\d
GFFy | °% A4S GFAFy _ RTC GpG3GWF. G FiF GpGS@NFIFY GGGMG*G"G
*TA «qA | GXGIGQ GGGXGSG GGGVGQGEGPGSGW GUG1GSGeGGGMGG"G| GpGSGW Y «9%¢
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<C
o Kt
|
— 7A; 7A; 7A; 7A; 7A; 7A;
Yo 6 6 6 6 6
@ |INITX=0|INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 2]
GPIO
) ) ) %$ S"g A %$S"gA | Hi-zH £4S| 4E¥i Hi-ZH /E4S
GPIO4E¥ | 0¢ Y 0, Yo |0, Y _a _a © SFAFA| EaS°S | © SFAFA| GPIO 4E ¥
FOFA [
¥é§g;’§ég 0 Y o ve los v %$ S"g A %$S"gA | Hi-ZH £4S| %$S'gA | Hi-ZH /E4S %$ S"g A
= ¢ * [2 O [0 O A A o QEAEA _a o SEEA _3
T| oSapy; a a SFAFA [ a SFAFA [ a
Hi-ZH ) )
e =o.& | HI-ZH Hi-ZH
Gcg’fg u F;FF"‘&S[ HS /E4AS° S| E4S° S $TG-8IF%$S'gA-aHS$IGpBFiI *SFHI-ZH /A4S ° SFOFA |
o8, FOH_[ | FOFA]
Ethernet I/O ) ] ) %% S"g A
AEY) 4 |06 Y 0, Yo |0, Y s
v %$ S"g A %$ S"g A GZ%‘F; Hi-ZH /A4S GPIO
VO0° & ¥FpGx -a -a e ° SFAFA | AE ¥i
GKGSGG4E § [
HiZ Hi-ZH | Hi-zH Hi-ZH /A4S
" °8e | °&. ° SFAFA [
GPIO
AE ¥
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G_G}G3GS A S & <

&xGIcol INTX | GUC S GWGGPGS GMG2GIGpGSGWE] CUGLGSSeGEGHMERSN  CUGLGSGA

GFFy | °% A4S GFAFy _ RTC GpG3GWF. G FiF GpGS@NFIFY GGGMG*G"G

A wA | GXGIGQ GGGXGSG GGGVEQGeGaSGW CUCIGSGEGGGMGHG G GPGSGW Y+
- AL 9 "gA GpGSGW'g p GpGSGW'g A "gA
o e "gA
; G>GyGSGe
<
o Kt
|
— 7A; 7A; 7A; 7A; 7A; 7A;

Yé 6 6 6 6 6
g |INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
& 2] 2] ® SPL=0 SPL=1 SPL=0 SPL=1 2]
Ethernet °
S4E¥) ™ .
onc cn
0c Yo |0g Yo [0z Y- A’$_Ség A
¥4S m3,G 0A
, < < GPIO4EY | . <
- 0 " [+ " s -
W 4E¥ WES'GA | %S S'gA fages | HHeH EBAS| - opih ey
-a -a - ° SFAFA [
VO° & ¥FpGx FOFA[
GKGSGGAE Hiz Hi-zH | Hi-zH Hi-zH A4S
GPIO °S. °S. ° SFAFA |
4E ¥

*1: GCGAGMGAGEGY8Y CR GMGBRGSGRVTC GpGSERGGVGQGeGRESEBEGeGGGRTEEABMRSGWFUG G GUG1GSGeGGGMGH(

GGGVGQGeGpGSGWFy$I uFU 6 FFGG FéF:
*2: GMG2GIGpGSGW"g AFy%$ S"g ARTC 8GSGWG FIFYGGGVGQGeGBFSGMERAFYEAS ° SFFFA [ F+FéF!

*3: GMG2GIGpGSGW"g AFy%$ S"gRFCABPGSGWG FIFYGGGVGQGeGpGIBWEGBRBFAFA [ F+FéF!
*4: EPFR14.E_SPLC GzGFGGGMF(G G 4E ¥F3G F6FOG 0eG" &eF¢G FéF!
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12. 7TA Ya$x"1 6
12.1 )JPq* A
Al
80% 0°. - ") *f
q qt
7A TA} 1R Vce Vss - 0.5 Vss + 6.5 \
7A;7A} (USB #Y) 173 USBVccO | Vss-0.5 Vss + 6.5 \Y
7A;7A} (USB #Y) 173 USBVcel | Vss-0.5 Vss + 6.5 \Y
7A;7A} (Ethernet-MAC #Y) ‘174 ETHVcc | Vss-0.5 Vss + 6.5 \%
GOGXG{G>7A ;7A%’S AVcc Vss - 0.5 Vss + 6.5 \%
GOGXG{G> 6 =7A¥"5 AVRH Vss- 0.5 Vss + 6.5 \Y
USBFUGG
Vss - 0.5 Vee + 0.5 (7 6.5V) V |Ethernet-MAC 'f E
G"7VFR
Vss-05 |USBVccO+0.5("6.5V)| V |USBch.O'fE
°S§7A} 1 Vi N
Vss-0.5 |USBVcecl+05(”6.5V)| V |USBch.l'fE
Vss-0.5 | ETHVcc +0.5(”6.5V) | V |Ethernet-MAC 'f E
Vss- 0.5 Vss + 6.5 V |5V GVGZGWGGV
GOGXG{G>'f E°S7TA} Via Vss - 0.5 AVce + 0.5 (" 6.5V) \Y
S7A} 1 Vo Vss - 0.5 Vee +0.5 (7 6.5V) Y,
10 mA |4mA GMG2Ge
L GzGgGyq+ S7Av™® loL - 20 mA_|8mA BNIG2Ce
20 mA [12mA GMG2Ge
22.4 mA |12C Fm+
4 mA |4mA GMG2Ge
L GzGgGy !’ S7Av *7 loLav - ° mA _mA SHbete
12 mA |12mA GMG2Ge
20 mA |[I2C Fm+
L GzGgGy q+)r S7Av ™y - 100 mA
L GzGgGy ') S7Av '8 ™y AV - 50 mA
-10 mA |4mA GMG2Ge
HGzGgGy q+ S7Av'® lo - -20 mA |8mA GMG2Ge
-20 mA [12mA GMG2Ge
-4 mA |4mA GMG2Ge
HGzGgGy1’ S7Av 7 lonav - -8 mA |8mA GMG2Ge
-12 mA |12mA GMG2Ge
H GzGgGy q +)r S7Av ™oH - - 100 mA
HGzGgGy ') S7Av 8 ™oHAY - -50 mA
-N @ Tste -55 + 150 °C
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*1: Vss = AVss = 0.0V G" 6 =FOF¢Fi [F+FéF:

*2: Vec FY (Vss - 0.5V) G G *FRFUFOFSFYFOFAG FEGH#F!

*3: USBVcc0 FAUSBVecl FY (Vss - 0.5V) G G *FRFUFOFSFYFOFAG FEGHFL

*4: ETHVcc Fy (Vss - 0.5V) G G *FRFUFOFOFYFOFAG FEGHF!

*5: TA;2°F 7AFU  (Vcc + 0.5V) G"2xFOFOFYFOFAG F&GHF!

*6: q+ STAVFYF.0n\FEG'f E 1 +FpGbGSG=IiG"0d F¢G FéF!

*7: 1 STAVFYFORA\FEG'fE 1 FO VG G 7AVFp 100ms 168 £F+Fp1’7AvG"0d F¢G FéFL

*8: 1r S7A VFYF,0f \FéG 'f EFéG FoF(0 vG G TAvFp  100ms Fp 16& £F+Fp1'7AviG"0d F¢G FéF?

> @-/80 ><

i YPg+t Af2x<e«®p« (7A} 7Avx @] ) b3ec _/1A—«1%UOMe+ 6@6~rM KS@W
Z At 180% [v2x<*G|b "8/ H@-CTI8
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122 N&-826
OdAT
80% 0°e 26 - ") *f
q qt
7A7TA} Vee - 2.7*10 5.5 \Y
o ) 3.0 3.6 (" Vco) *1
7A ;7A} (USB ch 0 #Y) USBVcc0 - v
2.7 5.5 (" Veo) *2
3.0 3.6 (" Veo) *3
7A;7A} (USBch1#Y) USBVccl - v
2.7 5.5 (" Vce) *4
3.0 3.6 (" Veo) *5
7A;7A} (Ethernet-MAC #Y) ETHVce - 4.5 5.5 (" Vce) vV %5
2.7 5.5 (" Vec) *6
GOGXG{G>7A ;7A} AVce - 2.7 55 V  |AVcc = Vce
i AVRH - *9 AVcc
GOGXG{G> 6 =7A}
AVRL - AVss AVss
1 eGAG*GUG*GC 5 Cs - 1 10 ) | £-1GzG<GsGzGSEMH
s GFG(G*G=GEGuUG* ¢ T - -40 +125 °C
.8
oV @ Ta - -40 *8 °C
*1: P81/UDPOHP80/UDMO 'f EG" USB (UDPOFUDMO) FoFGFO Q#YFEG oo
*2: P81/UDPOHP80/UDMO 'f EG" GPIO (P81FP80) FoFcFo Q#YFEG oo
*3: P83/UDP1HP82/UDML 'f EG" USB (UDP1FUDM1) FoFcFS Q#YFEG oo
*4: P83/UDP1HP82/UDML 'f EG" GPIO (P83FP82) FoFcFs Q#YFEG oo
*5: P6E/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS 'f EG"7VFfEthernet: MAC GMG2GHFGFGS 'f EGEthernet-MAC 'f EFgF¢
FO Q#YFEG oce
*6: P6E/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS 'f EG"7VFREhernet-MAC + —Nac¢_FOFOG'f EG" p+ 'f EFgFGFO Q#YFé
G @
*7: 1 eGAG*GUG*GCFp K)F %o :{zgliG,UGAGzGG o#Y Vth@zz;\' f EFOF6FOF6FAG"Fa g!-FRFSFAFOF!
*8: @V @ (Ta) Fpq+ OFYF GFGGG*G=GEGUQTBG"2xFOFUFO( VG F+ —0F o+ F+FéF!

@V @ (Ta) FPOET'G" & WFQ&gFGG Fé

*9:

Ta (Max) = Ts(Max) - Pd(Max) x sa

Pd: 27AS (W)
N G_GQG?GSGF!O(C/W)
Pd (Max) =Vcc X lcc 0D oLxVoL c®&Von) x (- lon))
loL: L GzGgGy S7Av
low: H GzGgGy S7Av
VoL: L GzGgGy S7A}
Vor: H GzGgGy S7A}
GOGXG{G> 6 =7A }FyF, GAG*GhGOG=G{BQG=FAG FOF60d A IFU$ FUG G FéF0JIES|[12 GaGRAVGAG-G "ABIB F4

g!-FRF8F&FOF:

*10: 7A;7AFU g i+ 6FUF6 *7A} @ GXGIGQGV (VDH) Fp6eFyF, A-19x3YR G FiFy A-1 *3y CR G=G{GQG=F+Fp/ée€a *

7A}e FpG -8 ++ F+FéF!
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>G_GQG?GSGFFIFUFAG G_GQG?GSGF!0 - Fg q+0A 7A SG" & WF0&gF¢G FéFt

__IGUG"G2GGFy q +0A 7A S & WF+ - 8FU —0EF&G G FéF:

G_GQG?GSGFIO - Fg q+0A 7A SP2

. q+0A 7AS
. 10~ (mw)
G_GQG?GSGF OE M D
(°CIw) Ta = +85°C Ta = +105°C

LQS144 g8 48 833 il
(0.5mm GbGQGO 4 ™ 33 1212 606
LQP176 M8 s 889 s

(0.5mm GbGQGO 4 ™ 31 1290 645

> @-/80 ><

i Nd-820c _/1A-«bG-"-81& —-M-Sub?6[M 7A%$x16b0dAIc MmZGb2ob( VA

[-OEI€rM

— N&-826W[Q#YKZCTI8 Gbh2612x<ZQ#Y M+l ™8—F_ OS8ETIpMGI@6~rM
i 17/2©7°_0°38U/€28"880% Q#Y?20 1=#b) saefO[bQ#Yc-0EKZ8rO%

0°3U1€286¥b26[bQ#Y t>f<b cc 2N/S_
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Ethernet -MAC 'f EFp P A2

fE; Ethe;r;;;tY iMAC Eth.eg::;tY iMAC 7A 9
P6E/ADTG_5/SCK4_1/INT29_0/E_PPS E_PPS* P6E/ADTG_5/SCK4_1/INT29_0 Vce
PCO/E_RXER E_RXER PCO
PC1/TIOB6_0/E_RX03 E_RXO03 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 PC4/TIOA7_0
PC5/TIOB14_0/E_RXDV E_RXDV PC5/TIOB14_0
PC6/TIOA14_0/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 PC9/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_0/E_TXO03 E_TXO03 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_TXO01 PDO/INT30_1
PD1/INT31_1/E_TX00 E_TXO00 PD1/INT31_1
PD2/CTS4_1/E_TXEN E_TXEN PD2/CTS4_1

*: Ethernet-MAC AE4SFIPTP G9G4G+GM @ $G" < gF+& 1 FEG 7+F( Q#YFAG G FéF!
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“27AS (Pd) Fpi %02

~2 7A SFy @ WFp 'F+0£FAG G FéF!

Pd = Vcc % lcc oL X VoL c®Von) x (-lon))
loL: L GzGgGy S7Av
loH: HGzGgGy S7Av
VoL: L GzGgGy S7A}
VoH: HGzGgGy S7A}

lcc FYGUGG2GG /EF+ "2 FAG G 7A vF+FéF!
& WFQ (0ZF+FYG FéF!
lcc=lcc ,17  cc(lO)

lcc (INT): GzG<GsGzGSGMG"30F¢F6 A4SG{GFGQG=F,GoGpGxFUFUF+ "2 F&G G 7A vF+FéF!
cc (10): SfEFU2FEG7Av (I/0 )G pF@7AV) Fp o=0£

lcc (INT) FaF6FOFoFpEA3] [%$ vod AFAFKEATA vOd AFAFQG F6F6 £ F+FYQ Fiid AFD IFy'f E[ 1Fp IFDFIG F,

UGH#F+FOG FoB#
Icc (10) FOF6FOF8FYF FU JFpGEGGGTGNF( k NFGG FéF:
& WFpOE'i 'FOG G 'i FGFOFRFOFAFOF:

lcc (10) = (Cint + Cext) x Vee x fsw
CinT: 'fE/E4S2, 5
Cexr: SfE¥4S2, 5
fsw: 'f EGGG2GQGOG+G> @ < X
80% 0°e 26 51
4mA GMG2Ge 1.93pF
'fEE4LS2, 5 Cint 8mA GMG2Ge 3.45pF
12mA GMG2Ge 3.42pF

~2 7A SFU0U o «+ FU 0eFOFYF, lcc (Max) Fp IFy @ WFpG FOFQO1 FeFOFRFAEAFO
—  (+25°C) FOF87A VI (Icc (Typ)) G" F¢G FéFt
lccFp IFO - 81q+GxGSG=7Av I (lcc (leak_max)) G" «1F¢G FéF!

lcc(Max) = lcc (Typ) + lcc (leak_max)

lcc (10) Fy

80% 0°e 26 7Avi
Ty =+125°C 53.6mA
819 +GxGSG=7Av Icc (leak_max) Ty =+105°C 26.6mA
Ts=+85°C 17.5mA
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12.3 %$v0od A
12.3.1 7Av0dA

P 12-1. 30--8 (PLL)F+t =Fg q+Fb "2 7A vF,GCGWGQGEGSGOGpGXFUG /0¢6€GWBBQSEBLG0G=GIGWGZGSGMGPGSGWFUG G 4A
p+FUw )

OdAT
80% 0°e ['fE 26 F<X* P ") *f
*5 | 180MHz | 73 | 131 | mA
160MHz | 65 | 123 | mA
144MHz | 59 | 117 | mA
120MHz | 50 | 108 | mA
100MHz | 43 | 101 | mA
.

o [[2OMHz | 35 | 93 | mA B31G=G{GQG=FEBFY
60MHz | 27 | 85 | mA
40MHz | 19 | 77 | mA
20MHz | 11 | 69 | mA
8MHz | 69 | 64 | mA
3G--8 4MHz 5.3 63 mA
TATTAV e | Vee :FZ[_*S *5 | 180MHz | 44 | 102 | mA
160MHz | 40 | 98 | mA
144MHz | 36 | 94 | mA
120MHz | 31 | 89 | mA
100MHz | 27 | 8 | mA

.

g [OOMHz | 22 | 80 | mA A —
60MHz | 17 | 75 | mA
40MHz | 13 | 71 | mA
20MHz | 79 | 65 | mA
8MHz | 52 | 63 | mA
AMHz | 43 | 62 | mA

*1: Ta = +25°CFVcc = 3.3V
*2: Ty = +125°CFVce = 5.5V

*3: FéG FoFpGKGSGVFU ° SF+FBPARFAFAG G oo

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 Fp iF, @ < XFy HCLK Fp iF+Fé

*5. GCGWGQGEGSG0G=GIGWGzGSGMGpGSGWF,GVGZEREERAYIGeGl BfFBRCR.BE = 1) FpFgFY
*6: GCGWGQGEGSG0G=GIGWGzGSGMGpGSGWF,GVGZERE TR GG EFBBCR.BE = 1) FpFgFY
*7: GoG2G+*GcGWGQGEGSGoGpPGXG FhGUGSGMGOG=GIGGFUFg

*8: E G-E  (4MHz) Q#Yi ($10G2°Fp 2 7AVG" uG )
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/> 12-2. 30--8 (PLL)Fp T =Fa q Fb "2 7A VF,GcGWGQGEGSGOGPGXFUG & ¢GBGMSQGEGSGOG=GIGWGZGSGMGPGSGWFaGVGz
p+ FOE )

Od AT
80% 0% |'fE 26 @ <X* ") *f
T=*1 qi*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 D371G=G{GQG=F&NFb
60MHz 31 89 mA
40MHz 22 80 mA
20MHz 13 71 mA

8MHz 7.5 65 mA

30--8 4AMHz 5.6 63 mA
A 74 lcc VCC *TE*g

TATTAY (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 @31G=G{GQG=F&FF&i

60MHz 20 78 mA

40MHz 14 72 mA

20MHz | 8.7 66 mA

8MHz 5.6 63 mA
4MHz 4.5 62 mA

*1: Ta = +25°CFVce = 3.3V

*2: Ty = +125°CFVcc = 5.5V

*3: FéG FoFpGKGSGVFU ° SF+FPARFAFAG G oo

*4: PCLKO = PCLK1 = PCLK2 = HCLK Fp iF, @ < XFyj HCLK Fp iF+FéFt

*5. GCGWGQGEGSsG0G=GIGWGzGSGMGpGSGWF,GVGERBERMAYGeGI FFBFER.BE = 0) Fpi
*6: GCGWGQGEGSGOG=CIEyESBSE)EVGzGSGGG "GQGERWIFRIABNT = 10FFBFCR.BE = 0) Fpi
*7: GoG2G+GcGWGQGEGsGoGpGREFEGGECH

*8: E G-E  (4MHz) Q#Yi ($10G2°Fp 2 7AVG" uG )
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2 12-3. 30—-8 (PLL)Fp T =Fo q +Fp "2 7A VF, GCGWGQGEGsGoGpGxFUG & ¢ - 8(GEGWGQGEEE5G2GVGCG2GIGERASEBIG0
G=GIGEG4G5G2GV

0dAT
80% 0°e |'fE; 26 F<X* Y ") *f
72MHz 54 112 | mA
60MHz 47 105 | mA
48MHz 39 97 mA
. 36MHz 31 89 mA [*3
> [ oamhz 23 81 mA | @31G=G{GQG=F&NFb
12MHz 14 72 mA
8MHz 11 69 mA
o 30--8 4AMHz 7.2 65 mA
TATTAY e | Ve (,ifg 72MHz | 37 | 95 | mA
60MHz 33 91 mA
48MHz 28 86 mA
. 36MHz 23 81 mA  |*3
> [ amhz 17 75 mA | @31G=G{GQG=F&FFoi
12MHz 11 69 mA
8MHz 8.3 66 mA
4MHz 5.9 63 mA

*1: Ta = +25°CFVce = 3.3V
*2: Ty = +125°CFVcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RPARFAFAG G oo

*4: PCLKO = PCLK1 = PCLK2 = HCLK Fp iF, @ < XFy HCLK Fp iF+FéF?

*5: GCGWGQGEGE5G TG 2GERESGNESGWGOE-GAGEGZERWTR.RWT = 00FFBFCR SD = 000) Fpi
*6: G0G2G*GCcGWGQGEGSGoGpGXG FpGUGSGMGOG=GIGGFOG

70 E G-E  (4MHZ) Q#Y 1 ($10G2°Fp 2 7TAVG" pG )
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/2 12-4. 30—-8 (PLL &¥)Fp t=Fe qFp~27A vF,GcGWGQGEGsGoGpGxFUG & ¢ - @¢@WGQGBAS5G2GVGCG2G=GyGpGSGWF,G)
G0G=GIGG4G5G2GV

. OdAT
80% 0°s |'fE; 26 @ <X * ) ") *f
t=*] gqx*
*
3
30--8 43 62 mA B31G=G{GQG=F&BNFb
a--
*6Fr7 *5 | 4MHz
(GoG2G-$) U .
> 81 | ™ | g3qG=G{GQG=F&FFo
*3
30--8 35 61 mA -
) 6 *5 | 4MH @31G=G{GQG=F&B\Fb
z
N -
7A ;TAv lcc | vcc |(A-T19x3JCR) 2.9 60 | mA
| @31G=G{GQG=F&5-Foi
*3
30--8 0.47 58 | mA o
*6F*8 *5 | 32kHz D31G=G{GQG=F&B\Fb
8 >
(GCGds$i )i 0.46 s | ma
D31G=G{GQG=F&FFoi
*3
30--8 0.51 58 mA -
) 6 *5 | 100kHz @31G=G{GQG=F&B\Fb
_q[ %27 *3
(A£-1*3y CR) 050 o | o B
B31G=G{GQG=F&rFoi

*1: Ta = +25°CFVce = 3.3V

*2: Ty = +125°CFVcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RIPAFIFAFAG G oo

*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 Fp iF, @ < XFy HCLK Fp IF+FéF:

*5: GCGWGQGEGE5G TG 2G=GyGpGSGWF, GXG S GAGHGHERMBGR.RWT = 00FFBFCR.SD = 000) Fpi
*6: G0G2G*GCcGWGQGEGsGoGpGREFEGGECH

*7: E G-E  (4MHz) Q#Yi ($10 G2°Fp 2 7AVG" uG )

*8: E G-E (32kHz) Q#Yi ($1UG2°Fp 2 7TAVG" uG )
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R 0dAl
oo o rE "0 @<x p=sl| g ") *f
180MHz 58 116 | mA
160MHz 52 110 | mA
144MHz 48 106 | mA
120MHz 40 98 mA
100MHz 35 93 mA
.
80MHz 28 86 mA ; 3G=G{GOG=FERFS
60MHz 22 80 mA
40MHz 16 74 mA
20MHz 9.7 67 mA
8MHz 6.2 64 mA
TA7AV | lecs | voc | GGGxGSGeRs| Az °0 | 6 | mA
(PLL) 180MHz 30 88 mA
160MHz 27 85 mA
144MHz 25 83 mA
120MHz 21 79 mA
100MHz 18 76 mA
.
80MHz 15 3 mA gS‘I]G:G{GQG:FéIFFdi
60MHz 12 70 mA
40MHz 9.3 67 mA
20MHz 6.2 64 mA
8MHz 45 62 mA
AMHz 4.0 62 mA

*1: Ta = +25°CFVcc = 3.3V
*2: Ty = +125°CF¥Vcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RIPAFIFAFAG G oo
*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 Fp iF, @ < XF§ HCLK Fp IF+FéF*
*5: E (-E
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s OdAI
80% 0°s |'fE 26 @ <X* t=*| qe* ") *f
72MHz 32 90 mA
60MHz 27 85 mA
48MHz 23 81 mA
36MHz 18 76 mA |ug
24MHz 13 71 mA | D3TG=G{GQG=F&BFb
12MHz 8.5 66 mA
8MHz 6.9 64 mA
7A 7Av lecs vee | GGGXGSGe®s 4MHz 5.3 63 mA
(PLL) 72MHz 15 73 mA
60MHz 13 71 mA
48MHz 11 69 mA
36MHz 9.3 67 mA |3
24MHz 7.3 65 mA | D31G=G{GQG=F&&Foi
12MHz 5.4 63 mA
8MHz 4.7 62 mA
4MHz 4.1 62 mA

*1: Ta = +25°CFVcc = 3.3V
*2: Ty = +125°CFVcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RIPAFIFAFAG G oo
*4: PCLKO = PCLK1 = PCLK2 = HCLK Fp iF, @ < XFy HCLK Fp IF+FéF!
*5: E G-E
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/2 12-7 PCLKO = PCLK1 = PCLK2 = HCLK/2 FpiF,GGGxGSGe(PAL &¥ )Fp t=Fo q+Fp27Av

. OdAI
80% 0°e 'fE; 24 < X* ") *f
T= *1 q* *2
2.6 60 mA |3
GGGxGSGe® 8 AMHzZ ] B31G=G{GQG=F&NFb
(GoG2G+$) |
20 | 60| MA | GaiG=G{GQG=F&FFoI
2.0 60 A |3
GGGxGSGe-8 ' MA | Z31G=G{GQG=F&NFb
( /E-19x3§CR) z 3
o 13 1 99 | MA | gare=c{cQa=FaEFo
A ;7TA vV lccs VCC *3
GeGXG3cET8 | o 046 | 38 MA | @31G=G{GQG=FEBFb
(GCG$T )i z 3
045 | 88 | MA | garG=G{GQG=FaEFo
047 | 58 A |3
GGGXGSGe - 8 ' MA | 331G=G{GQG=F&NFb
g 100KkHz
(/&-1*3y CR) "
046 | 38 | MA | gare=G{GQG=FaEFo

*1: Ta = +25°CFVcc = 3.3V
*2: Ty = +125°CFVcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RIFAFIFAFAG G oo
*4: PCLKO = PCLK1 = PCLK2 = HCLK/2 Fp iF, @ < XFy HCLK Fp IF+FéF:
*5: E G-E

*6: E O-
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2 12-8 GGGVGPGEGYWIGBHGSGWE GpGSGWFb T =Fg q +Fp "2 7Av

S6E2G ©U 1~

R OdAT
80% 0°e 'fE;] 26 <X - 1) *f
t=* qt*
*3F*4
0.41 1.9 L
| GGGVGQGeGH( - - 18 | ma |3F4
CCH p Ta=+85°C
*3F*4
- 26| MA 11, 2 4105°C
*3F*4
1.4 2.9 L
GMG2GIGPESG] *3F*4
(G0G2G+$) i 4AMHz - 19 mA | 2 gsec
*3F*4
] 20| MA 13,2 1105°C
*3F*4
0.71 2.2 L
GMG2GIGpGSC *3F*4
( /E-9X3YCR) 4MHz - 19 | mA 15 2 ig5eC
*3F*4
o - 21 MA |1, 2 +105°C
TA ;7TA vV Icct VCC *3E*4
0.41 1.9 L
GMG2GIGPESG| *3F4
(GCGASi )i 32kHz - 18 | mA |12 LgseC
*3F*4
] 27| MA 11,2 4105°C
*3F*4
0.42 1.9 L
GMG2GIGpGSd *3Fr4
(/£-173) CR) 100kHz - 18 mA |72 acoc
*3F*4
- 20 | MA I3 2 4105°C
*3F*4
0.42 1.9 L
RTC GpGS&W *3F*4
Iccr (GCGAs$i )i 32kHz - 18 mA Ta= +85°C
*3F*4
- 20| mA 1T 2 4105°C
*1: Vec = 3.3V
*2:Vcc = 5.5V
*3: FéG FOFpGKGSGVFU ° SF+RIPAFIFAFAG G oo
*4: LVD OFF i

*5: E G-E  (4MHz) Q#Y1 ($1UG2°Fp 2 7TAVG" uG )
*6: E G-E  (32kHz) Q#Y1 ($10G2°Fp 2 7AVG" uG )
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2 12-9. GUG1G5GeGGGMG G ERBIBYERGYG1GSGeGGGIMPaRN®AFp T =Fo q +Fp "2 7Av

0d A
80% 0°. 'fEi 26 a<X ") *f
t= *1 q* *2
g0 | e | s |
GUG1GSGeGGGM —
GGGVGQGeG( - - 1689 $ |12 +85°C
(RAM OFF 1)
) 2189 | 8 |2 05ec
lccHp —
101 245 $ 7.2 +25°C
GUG1GSGeGGGM O
GGGVGQGeG( - - 2401 $ |1, 2 +85°C
(RAMON 1) o~
o - 3223 | % 3,2 0s°C
TA ;7TAvV O
93 166 $ 7.2 +25°C
GUG1GSGeGGGM o,
RTC GpGS&EW - 1693 $ |7, 2 +85°C
(RAM OFF 1)
) 28 | 8 |2 05
Iccrp 32kHz *3E*4
105 249 $ |T.2 425°C
GUG1GSGeGGGM R,
RTC GpGSBW - 2405 $ 7.2 +85°C
(RAMON 1)
] 8227 $ ikr:f\F:’*i105°c

*1: Vcc = 3.3V
*2: Vcc = 5.5V

*3: FéG FOFpGKGSGVFU ° SF+RIFAFFAFAG G

*4: LVD OFF i
*5: GCGA$I UOFF i
*6: E (-
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2 12-10. *7A}é G2°F,G0G2G+*GCcGWGQGEGsGoGpGxi3,GH ~dFp t =Fgq+Fp 2 7Av

R OdAT
80% 0°e 'fE; 24 : ") *f
q t= q*
*TA}e G2°
N m3,G
(7|:&/D7)A . lccuvp - 81 - 4 7 $ $iHO#Y
: vce
G0oG2GGcGwWGQ!
GoGpGx IccrLasH i3, H~di - 13.4 15.9 mA |[*1
i3.GH ~d7Av

1: GcGWGQGEGSsGoGpGxG i3,G F,G FiFy ~ dG"FéG IFyF, T8V AVGCcGWGQGEGs i3,G H ~ d7@Ac¢rLasH) FU «iFAG G FéFL

2 12-11. GhGXGcG5GWGYFp 2 7Av

. @ <X (MHz)
G=G{G(@t GhGXGCcG5GWGY ") ") *f
45 90 180
GPIO 2GkGSGV 0.69 1.39 2.76
DMAC - 0.74 1.46 2.83
DSTC - 0.58 1.13 2.12
¥ASGAGGF - 0.23 0.44 0.87 oo
HCLK - mA T\‘;‘+_2§ 3CVE
SD GOGSEHW - 0.56 1.10 2.18 cc=3.
CAN 1ch 0.09 0.10 0.12
USB 1 ch 0.41 0.83 1.64
Ethernet-MAC - 1.52 2.97 5.84
GgG3GGGMG2GI 4 ch 0.38 0.76 1.50
" u+ GMG2GIHPPG 1 unit/4 ch 0.72 1.43 2.83 oo
PCLK1 mA Ta=+25°CF,
G=G0GQGWGIGAG+ 1 unit 0.06 0.12 0.22 Vee=3.3V
A/D GAG*G"GSGM 1 unit 0.31 0.61 1.22
GIGYGOGCG/G*G=GEGUG* 1 ch 0.36 0.72 -
- - Ta=+25°CF
PCLK2 IC GI9GIEA@+*GMGCG5G 1ch 0.27 0.54 - mA ,
Vcc=3.3V
12S G=G{GQG=#0O B 1ch 0.26 0.53 -
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12.32 'fE"®
(Vec = USBVccO = USBVcecl = ETHVee = AVee = 2.7VHA.5VY, Vss = AVss = 0V)
. OdAi
80% 0°e 'fFEi 26 - ") *f
q T= qz+
CMOS G GGGTGXGEG ) Vec x 0.8 - Veet0.3 v
'f EF,MDOFMD1 ETHVcc x0.8| - |ETHVec+03]| V
0 & ) SGAGG
H GzGgGy ° § MADATAXX Vee > 3.0VF, 2.4 ; Veet0.3 v | ¥se
7A} (G'GGG| Vs Vee "3.6VF, Q#Y
GEGG°p 5V GVGZGWGGV ° &'f - Vee x 0.8 ; Vss+55 | V
I2C Fm+ A#Y°S'fE - Vce x 0.7 - Vss + 5.5 \%
TTL GEGSGMGQGV ° { - 2.0 - |ETHVcc+0.3| V
CMOS G'GGGTGXGEG ) Vss-0.3 - Vec x 0.2 v
. 'f EF,MDOFMD1 Vss-0.3 - |ETHVecx 02| V
L GzGgGy ° S7 .
} (GGGGT{ Vus 5V FpGVGzGWG*GV ° § - Vss - 0.3 - Vce x 0.2 \%
GEGG°p 2C Fm+ A#Y ° §'f E - Vss - Veex03 | V
TTL GEGSGMGQGYV ° § - Vss-0.3 - 0.8 \%
Vce *4.5VF,
lon = -4mA
Vcec - 0.5 - Vcce \Y
Vce < 4.5VF,
loH = -2mA
4mA GMG2Ge
ETHVcc «4.5VF|
lon = -4mA
Vee - 0.5 - ETHVcc Y,
ETHVcc < 4.5VF,
lon = -2mA
Vce *4.5VF,
lon = -8mA
Vcc - 0.5 - Vce V
Vce < 4.5VF,
lon = -4mA
8mA GMG2Ge
ETHVcc *4.5VF)
v lon = -8mA
H GzGgGy $ ETHVcc-05 | - ETHVcc v
< Vo
7A} ETHVcc < 4.5VF)
lon = -4mA
Vce *4.5VF,
lon = -12mA
12mA GMG2Ge Vee - 0.5 - Vee v
Vce < 4.5VF,
lon = -8mA
USBVcc «4.5VF,
o lon =-20.5mA
USB I/0 A#Y'f E USBVcc-0.4 | - USBVcc v *1
USBVcce < 4.5VF
low = -13.0mA
Vce *4.5VF,
A lon = -4mA
12C Fm+ A#Y'f E Vee - 0.5 - Vee v GPIO i
Vce < 4.5VF,
lon =-3mA
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. OdAI
80% 0°e 'fEj 26 ") *f
q’ = q+
Vce *4.5VF,
loL = 4mA
Vss - 0.4 \%
Vce < 4.5VF,
loL = 2mA
4mA GMG2G
ETHVcc *4.5VF,
loL = 4mA
Vss - 0.4 \
RTHVcc < 4.5VF,
loL = 2mA
Vce *4.5VF,
lo.= 8mA
Vss - 0.4 \%
Vce < 4.5VF,
loL = 4mA
8mA GMG2G
ETHVcc +4.5VF,
lo.= 8mA
Vss - 0.4 \%
2o i RTHVcc < 4.5VF,
L GzGgGy S7A} Vou loL = 4mA
Vce » g,
loL = 12mA
12mA GMG2d Vss - 0.4 \%
Vce < 4.5VF,
lo.= 8mA
USBVcc g,
A4V loL = 18.5mA
USB' I/Q A#Y Vss i 04 Vv 1
fE USBVcc < 4.5VF,
lo. = 10.5mA
Vce » g,
loL = 4mA
) Lo GPIO i
I12C Fm+ A#Y Vce < 4.5VF,
'fE loL = 3mA Vss ) 04 v
Vee 7 g, I°C Fm+
loL = 20mA i
° SGXGSG=7A v I - - -5 - +5 $
Vee 9 25 50 100
GeGyG0OGQGe - | Rpu | GeGyGOGQGe N
Vce < 4.5V 30 80 200
VCCEF,
USBVCCOF,
USBVCCL1F,
°S 5 Cin ETHVCCF, - - 5 15 pF
VSSF,
AVCCFAVSSF,
AVRH e ¥

*1: USBVcc0 FUG GUSBVccl G'USBVec Fa/20°FgFOFOG FéF!

Document Number: 001-99416 Rev *C

Page 101/188



S6E2G ©U 1~

12.4 °v0d A

12.4.1 GoG2G*G=G{GQu=* S
(Vec = AVce = 2.7VHB.5V, Vss = AVss = 0V, Ta = -40°CHZ105°C)

R 0dAf
80% 0°e 'fEi 24 ") *f
q’ qt
Vce 4.5V 4 48 o
MHz |E $IUEK)Fi
o Vce < 4.5V 4 20
°S@P<X feh
Vce +4.5V 4 48 . .
MHz | ¥4SG=G{GQG= Q#Y i
Vce < 4.5V 4 20
. XOF, | Ve 45V | 2083 | 250 ) ]
° $G=G{GQG=@ tevin X1 ns | ¥4SG=G{GQG= Q#Y i
Vce < 4.5V 50 250
° §G=G{GQG=G_GYyGG o - PwftevLiF, 45 55 % | ¥43G=G{GQG= Q#Yi
Pwi/tcyLn
° SG=G{GQG=G_GyGG'gFi V| tcrF, ‘o P
FA WG 66 tor - - 5 ns ¥4SG=G{GQG= Q#Yi
fec - - - 180 MHz |GgGSGGG=G{HQEEFCLK)
fcro - - - 90 MHz |APB0 G"GGG=G{GQG=
/E4S - 8G=G{GOG&E< X
fepa - - - 180 MHz |APB1 G"GGG=G{G3QG=
fepz - - - 90 MHz |APB2 G"GGG=G{GQG=
tevee - - 5.56 - ns |GgGSGGG=G{BQBYFCLK)
tevero - - 11.1 - ns |APB0 G"GGG=G{GQG=
/E4S - 8G=G{GOGEG2G=Cy
tevers - - 5.56 - ns |APB1 G"GGG=G{GQG=
teverz - - 1.1 - ns |APB2 G*"GGG=G{GQG=

*1: > /E4S - 8G=G{GQG=Fp0o(yFuFoFOFBMyaMily Peripheral Manual Main partFA002-04856) Fp"™ 2-1'VFAG=G{GQG=FAG"
Fa g!-FRF8FAFOF:

*2: >GhGXxGcG5GWGYFU K)FFAG ABB@BGGFUFOFOFOFYF, «GUGSGNIHSBEGERBEGXGSGHE{GOG=GNG2dFE¥GWGn
Fa g!-FRF8FAFOF!

X0
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12.4.2 GCGAG=G{GQG="°30d A
(Vec = 2.7VHB.5V, Vss = 0V)

X 0dAT
80% 0o | fE; 26 : ") *f
q = gt

5 - - 32.768 - kHz |E $TaK)F1 *
°S@<X 1/tcyie - B
: 32 - 100 | kHz |¥43G=G{GQG= Q#Y
- XOAF, - -
° §G=G{GQG=GCG2G=Gy tor. | xia - 10 - 31.25 V | ¥48G=G{GQG= Q#Y
° §G=G{GQG=G_GyGGod - PI;“’VC‘SECYYLLLLF 45 - 55 % | ¥45G=G{GQG= Q#Y

* E -EFOF6FOF6FYHIIGUG G2GG Q#Y VFIFEECGAG=G{GQG=#Y E ( - EFGFOFOF6G"Fa g!-FRFOFAFOF!

toviL

0.8 x Vcc - 0.8 x Vcc 7 0.8 x Vcc
XOA / 0.2 x Vcc

12.43 /E-ICR$IG0d A

AE-Px3yCR
(Vcc = 2.7VHAB.5VFVss = 0V)
Od Al
80% 0° e 24 N ") *f
q = q+
T3 =-20°CHZA105°C 3.92 4 4.08
GVGXGMGSGE> |

G=G{GQG=@ <X fcru T3 =-40°CHA125°C 3.88 4 4,12 MHz

Ty =-40°CH&125°C 2.9 4 5 8 GVGXGMGeG> i
D<X0O i6é tcrwT - - - 30 V |*2

*1: [ IF00, FAGG GGWGQGEGSGoGABGERXGMGG>8 &eFp IG" @ < XGVGXGMG+G> H @GVGXGMG+G> [FaF¢F50,, FGFi

*2: GVGXGMG-G> [0, <FOBRIG=G{GQG=Fp @ < XFU 6 F&G G F+Fp i66F+FEFIGVGXGMG+G> [0, <F, @<X 6 16&FU) 4#
FéG G F+Fp $66G 9xBR G=G{GQG=G"GKGSGGG=G{GQG=FoF¢Fd Q#YF+FYG FéF!

/E-1*3y CR
(Vee = 2.7V>| 5.5V, Vss = 0V)
odA Tl
80% 0°e 24 - ") *f
q = qz=
G=G{GQG=@ <) fcrL - 50 100 | 150 kHz
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12.4.4 GoG2BkL Fp Q#Y 26 (PLL Fp ° $G=G{GQG=F1G0G2G+G=G{BQG=G" Q#Y
(Vec = 2.7VHB.5Y, Vss = 0V)

OdAI
80% 0°s - ") *f
q = qt

PLL$IGO6 ..Fiiee *

(LOCK UP i6¢ ) tock 100 - - M

PLL ° SG=G{GQG=@ < X fpLLi 4 - 16 MHz

PLL 36 .,"a - 13 - 100 36,

PLL GIG=G{$l (G=G{GQG= @ < X frLLo 200 - 400 MHz

GoG2BkL G=G{GQG= J< X feLkpLL - - 180 MHz

*1: PLL Fp$l UFU 6 FéG G F+Fp ...Fii i6&F!

*2: GoG2BkL G=G{GQGEKPLL) Fp0o(yFyF,Fi4 Family Peripheral Manual Main partF4002-04856)Fb2-1 'v FAG=G{GQG=FAG"
F& g!-FRF8FAFOF!

12.4.5 USB/Ethernet #Y PLL Fp Q#Y 26 (PLL Fp ° SG=G{GQG=F1G0G2G*G=G{EQG=G" Q#Y
(Vce = 2.7V HZ 5.5V, Vss = 0V)

OdAT
80% 0°e - ") *f
q = q*
PLL$IUG ..Fiiiee ™
(LOCK UP i6& ) tock 100 - - v
PLL °SG=G{GQG=@ < X feLLl 4 - 16 MHz
PLL 36 ."a4 - 13 - 100 30,
PLL GIG=G{3$l (G=G{GQG= @ < X feLLo 200 - 400 MHz  |USB/Ethernet
USB/Ethernet G=G{GQG= @< X fekpLL - - 50 MHz M (D <Fp<X

*1: PLL Fp$T uFU 6 F&G G F+Fp ...Fii i6&FL

*2: USB/Ethernet G:G{GQG:FpOO(yFQFﬁFOmeFaﬁﬂIy Peripheral Manual Communication Macro PartFX002-04862) Fp
( 2-2: USB/Ethernet G=G{GQG=#0 BG"Fa g!-FRF8FaFOF!
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12.4.6 GoG2BeL Fp Q#Y 26 (GoG2BeL Fp ° SG=G{GQG=Fi £-12RBE=G{GQG=G) Q#Y
(Vec = 2.7VHB.5V, Vss = 0V)

OdAf
80% 0°e - ") *f
q = qz

PLL$IGG ..Fiiiee ™1

(LOCK UP i6& ) tock 100 - - v

PLL ° SG=G{GQG=@ < X feLLl 3.8 4 4.2 MHz

PLL 36 ,"a - 50 - 95 36,

PLL GIG=G{$l (G=G{GQG= @ < X feLLo 190 - 400 MHz

GoG2BkL G=G{GQG= @< X feLkpLL - - 180 MHz

*1: PLL Fp$I 4FU 6 FéG G F+Fp ...Ff i68F!
*2. GoG2BkL G=G{GQGEKPLL) AFpOO(yFGFéFOFbFSH:l\,/IZIAFamin Peripheral Manual Main partFX002-04856) Fp2-1 'vVFAG=
G{GQG=FAG"Fa g!-FRF8FaFOF!
> @-/80 ><
i O-4PLL b T«jBuj_c 2NO<X°UNEe>]g @°UNAZ¢ t/e WS9x3y CR jBu; (CLKHC) r°
SKZCTI8

12.4.7 GxGIGQGV ° S0d A
(Vec = 2.7VHA.5V, Vss = 0V)

odA Tl
80% 0°« 'fEi 24 ") *f

GxGIGQGV ° Si6e tinx INITX - 500 - ns
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12.4.8 G_G}GSG8G+*GXGIGQGVGMG2GMGG>

(Vss = 0V)
OdAT
80% 0°. 'fEi 26 ") *f
q’ t= q*
7A; <68 torr - 1 - - ms |*1
7A:'gVG 3y @ dv/dt \Y/ele Vee = 0.2V HZ 2.7V 0.6 - 1000 | mVips [*2
G_G)}GSG8G+*GXGIGQGVOZ7VG F|  terr - 0.33 - 0.60 ms

*1:Vcc Fy tore q 168p 0.2V & WF+FOG 20[FUFOG G FEBFp"g AFU 6FiFEFUFO ceF,1 FOFi 6  IFU$I#OFEG «+ 6FUFOG
G FéFt
*2: FaF@V/dt 0d AFy cold start (torr>1ms) FpG_G}GSG8Ge iIF04:#YFAG G FéF!

> @ - /80 ><
1 VK torr @ 65078 cec 2s-1>]g7A}7F Wel#0 1 _ 12.4.7._ ‘8 ¥4SU-u° (INITX) 1 °€ZW/8

#Y1
tVou: *7TA}e GxGIGQGVOZ7V7AIE7| [F7A}e "6 [5"Fa 9! FRFSFAFOF!

12.4.9 GPIO S0dA
(Vec = 2.7VHB.5V, Vss = 0V)

R odAf
80% 0°e fEi 26 - ") *f
q q+
5 Vce 4.5V - 50 MHz
S@P<X trcycLE Pxx*
Vce < 4.5V - 32 MHz

*: GPIO FU P1RF+FéF!
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12.4.10 ¥45G "GEBMG2GMGG>

¥4SG "GGG=G{GQG= S0d A

odAf
80% 0°. FE 26 ") *f
q qi

S@<X teveLe MCLKOUT ™1 - 50 2 MHz

*1: ¥4SG G®=G{GQMELKOUT) FyHCLK Fp ( @G=G{GQG=F+Fé&F!

G=G{GQG= (@0¢, Fp0o(yF¥EM4 Family Peripheral Manual Main partFX002-04856) Fp14 'VFA ¥4SG "GGG2G*GMGCcG5GSGGFAG
g!-FRF8FAFOF:

*2: ABH G"GGS=G{GQGEPWHz G"2xFOG ek, (D & VFp0; F+ MCLKOUT G"#O BFGFOFRFIFAFOF!

0.8 ™ Vcc
0.8 ™ Vcc

MCLK

¥4SGMGG ™e° S0d A
(Vcc = 2.7VHB.5V, Vss = 0V)

80% 0°e 26 OdAI ") *f
- Vin 0.8 x Vcc \%
Vi 0.2 x Vce \%
. &g Von ) 0.8 x Vcc \Y,
Vo 0.2 x Vce \Y,
o g ™ o

Document Number: 001-99416 Rev *C Page 107/188



S6E2G ©U 1~

GIG_GzGSGVG"GGGOG=GISRE8V GpGSGW

(Vcc = 2.7VHB.5V, Vss = 0V)

. odAT
80% 0°e 'fEj 24 - ") *f
q q*
MOEX
q° G_GyGG e toew MOEX - MCLKxn-3 - ns
0&6;;: GOGWGzGG ¢ ‘ MCSX[7:0]F, i 9 +9 ns
4 i6é CSL 2AY MAD[24:0]
02(;9: GOGWGzGG MOEXEF, .
GIGSGYGW i66 foen - ax MADI[24:0] 0 MCLKxm+9 | ns
0&6;;:
02(::4 166 tesL - oEL MOEXF - MCLKxm-9 MCLKxm+9 ns
-9 - MCSX][7:0

8 2(6, ;99.6é toEH - csH [7:0] - 0 MCLKxm+9 ns
0&6;;: MCSXF,
0'40:4 i6& tcsL - RDQML MDQM[3:0] - MCLKxm-9 MCLKxm+9 ns
GUGSGMGIGQGVGOGQ ¢ MOEXF, i 20 ) ns
:02(;9 i6& DS - OF MADATA[31:0]
02(;9: B ¢ MOEXF, ) 0 i ns
GUGSGMGIGSGYGW i6¢ DH-OF MADATA[31:0]
MWEX
q°G_GyGG ce twew MWEX - MCLKxn-3 - ns
0:(;9: GOGWGzGG MWEXF, )

&4 i6a twEH - AX MADI[24:0] 0 MCLKxm+9 ns
0&6;;:
0:(:: 4 66 tesL - weL MWEXE. - MCLKxn-9 MCLKxn+9 ns
0:(;9: MCSX[7:0]
0&6:@ i6& tWEH - csH - 0 MCLKxm+9 ns
0&6;;: MCSXF,
0'40:4 166 tcsL-wpomL MDQM([3:0] - MCLKxn-9 MCLKxn+9 ns
0&6;;: MCSXEF,
GUGSGM S i6é tesL-bx MADATA[31:0] - MCLK-9 MCLK+9 ns
0:(:2: tWEH - DX MWEXF, - 0 MCLKxm+9 | ns

GUGS@&IGSGYGW i6é

MADATA[31:0]

> @-/80 ><
i ws2,” 5
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MCLK

MCSX[7:0]

MAD[24:0]

MOEX

MDQM[1:0]

MWEX

MADATA[15:0]

Document Number: 001-99416 Rev *C Page 109/188



S6E2G ©U 1~

GIG_GzGSGVG"GGGOG=63® GpGSGW

(Ve = 2.7VHB 5V, Vss = 0V)

. odAI
80% 0°e 'fEj 24 - ") *f
q q+
. MCLKF,
GOGWGzGG4 i6é tav MAD([24:0] - 1 9 ns
tese - 1 9 ns
MCSX 4 i6& MCLKF:
tess MCSX[7:0] . 1 9 ns
trREL - 1 9 ns
MOEX 4 i6é MCLKF,
tREH MOEX - 1 9 ns
GUGSGMGIGQGVGOG( ¢ MCLKF, i 19 i ns
:08&/.9 166 DS MADATA[31:0]
0&/.9: B ¢ MCLKF, i} 0 - ns
GUGSGMGIGSGYGW i6¢ bH MADATA[31:0]
tweL - 1 9 ns
MWEX 4 166 MCLKF,
tweH MWEX - 1 9 ns
MDQMI[L:0] toQu MCLKF, - 1 9 ns
4 i6é toouH MDQM[3:0] . 1 9 ns
0&/.9: MCLKF,
GUGSGM & i6é toos MADATA[31:0] ) MCLK+1 | MCLK+18 | ns
0&/.9: _ ¢ MCLKF, } 1 18 ns
GUGSGMGIGSGYGW i6¢ op MADATA[31:0]

> @-/80 ><

i ¥s2,"5 CL=30pF ]/

MCLK

MCSX[7:0]

MAD[24:0]

MOEX

MDQM[3:0]

MWEX

MADATA[31:0]
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GIGyGOGeGzG=GGG"GGGOG=GRG8 GHGSGW

(Vcc = 2.7VHB.5V, Vss = 0V)

R OdAT
80% 0°e 'fEj 24 - ") *f
q q*
flc';i)égOGEGZG:GGGOG tALE-CHMADV - 0 10 ns
MALEF,
GIGYGOGeGzG=GGG0G MAD[24:0]
GIGSGYGW i6& tcHMADH - MCLKxn+0 | MCLKxn+10 ns

> @-/80 ><
i ¥s2,”5 C=30pF / (m=0>/15 n=1>/16)

MCLK

MCSX[7:0]

MALE
MAD [24:0]

MOEX
MDQM [3:0]

MWEX

MADATA[31:0]
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GIGyGOGeGzG=GGG"GGGOGBRABGEpGSGW

S6E2G ©U 1~

(Vee = 2.7VHB 5V, Vss = 0V)

N odAT
80% 0°e 'fEj 24 ") *f
q+
tcHAL - 9
- MCLKF,
MALE 4 i6¢e MALE
tcHAH - 9
0&/.9:GIGYyGOGeGz(G teHMADY i ton o
GOGWGzGG4 i6é MCLKF,
0&/.9:GIGyGOGeGzG MADATA[31:0] ) . .
GUGSGM S i6é CHMADX oD

> @-/80 ><

i ¥4s2,”5 CL=30pF /

MCLK

MCSX[7:0]

MALE
MAD [24:0]

MOEX

MDQM [3:0]

MWEX

MADATA[31:0]
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NAND GcGwWGQERERGW

(Vee = 2.7VHB 5V, Vss = 0V)

. odAI
80% 0°e 'fE; 26 ") *f
q’ +
MNREX
q°G_GyGG e tNREW MNREX - MCLKxn-3 ns
GUGSGMGIGQGVGOG| MNREXF, i 20 ns
:015(;9 i6é DS *NRE MADATA[31:0]
015(;9: . MNREXF, ] 0 ns
GUGSGMGIGSGYGW if ~ °H *NRE MADATA[31:0]
01%$/(9: MNALEF,
MNWEX 4 i6& TALEH - NWEL MNWEX ; MCLKxm-9 | MCLKxm+9 | ns
01%$/(;: MNALEF,
MNWEX 4 i6& TALEL - NWEL MNWEX ; MCLKxm-9 | MCLKxm+9 | ns
01&/(9: MNCLEF,
MNWEX 4 i6& foLen - nweL MNWEX ; MCLKxm-9 | MCLIGm+9 | - ns
01:(;9: MNCLEF,
MNCLE 4 16& INWEH - CLEL MNWEX ; 0 MCLKoxm+9 ] s
MNWEX
1°G._GyGG e tawew MNWEX - MCLKxn-3 ns
01:(;5: ¢ MNWEXF, ) 9 ns
GUGSGM S i6é NWEL =DV MADATA[31:0]
01:(;9: MNWEXF, )
GUGSGMGIGSGYGW i NWEH *DX | \1ADATA[31:0] 0 MCLKxm=+9 | ns
> @-/80 ><
i ¥s2,”5 CL=30pF / (m=0>/15 n=1>/16)

MCLK

MNREX

NAND GcGWGQGEGSGXxGSGW

MADATA[31:0]

GxGSG'
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NAND GcGWGQGEGsGOGWGzGGGWG2GV

MCLK

MNALE

MNCLE

MNWEX

MADATA[310] GWG2G\

NAND GcGWGQGEGSGAGIGGWGWG2GV

MCLK

MNALE

MNCLE

MNWEX

MADATA[31:0] GWG2G\
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¥4S RDY ° SGMG2GmG+G>

(Vee = 2.7VHB 5V, Vss = 0V)

GIGQGVGOGQGe i6é

R odAf
80% 0°e 'fEj 24 ") *f
q’ +
0&/.9
0 & MCLKF, )
MRDY °S trDYI MRDY 19 ns

., RDY °Si

MCLK
Original

MOEX
MWEX

MRDY

., RDY 0Z7Vi

MCLK

Extended
MOEX
MWEX

MRDY
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SDRAM GpGSGW

(Vec = 2.7VHZB.6V, Vss = 0V)

. ; n )
80% 0°e 'fE; OdAI - ") *f
q qz
SP<X tcvesp MSDCLK - - 50 MHz
. MSDCLKF,
GOGWGzGG4 i6é taosp MADI[15:0] 2 12 ns
06'&/.9: ‘ MSDCLKF, ) ) 1 ns
GUGSGM $4 i6é posb MADATA[31:0]
06'&/.9: ) MSDCLKEF, ) ) 195 ns
GUGSGM Hi-Z i6é pozsb MADATA[31:0] '
, . MSDCLKEF, )
MDQM[3: 0]4 i6& twroSD MDOMLO] 1 12 ns
. MSDCLKF,
MCSX 4 i6é tmcssp MCSX8 2 12 ns
- MSDCLKF,
MRASX 4 i6é tRASSD MRASX 2 12 ns
- MSDCLKF,
MCASX 4 i6é tcassp MCASX 2 12 ns
. MSDCLKEF,
MSDWEX 4 i6é tMwESsD MSDWEX 2 12 ns
. MSDCLKEF,
MSDCKE 4 i6é tckesD MSDCKE - 2 12 ns
< MSDCLKEF, ] ]
GUGSGMGIGQGVGOGQG tpssp MADATA3L:0] 19 ns
< o . MSDCLKF,
GUGSGMGIGSGYGW 66 toHsD MADATA[3L:0] 0 ns

> @ - /80 ><
i ¥s2,"5 CL=30pF /
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SDRAM GOG=Gl
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12.4.11 GgGSGGGMG2GI ° SGMG2GMG+G>

GMGZBGMG2GMG-G>
(Ve = 2.7VHB.5V, Vss = 0V)
R OdAT
80% 0°e 'fEi 24 : ") *f
q qzx
0 & TIOAN/TIOBN
SG_GyGG = triwnFtrwL (ECKFTIN FoFcFG Q#YFEG | - 2tcyep - ns
ECK
TIN
GVGXBGCMG2GMGG>
(Vce = 2.7VHB.5V, Vss = 0V)
R OdAT
80% 0°e 'fEj 264 R ") *f
q qt
< TIOAN/TIOB
°SG_GyGG e trreHFITRGL (TGIN IgﬂFrgFﬁoQ;YFéG i - 2tcyep - ns
TGIN

> @ - /80 ><
i tcver cAPB A« B

UiS—iYiE6[MEi«+—P@KIFIEZ8«

/.)7/1/'2—O¢00

fHgl-CTI8
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12.4.12 CSIO (SPI) GMG2GMGG>

$GEGXGOG{SPI = OFSCINV = 0)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vce < 4.5V Vce o 9
80% 0° . 'fE; 26 - - ")
q qz q qz
GiG3GzGSGV - - - - 8 - 8 Mbps
GEGXGOGYG=G{GQG=GCG2d tscyc | SCKx Atever - Atevep - ns
6&.::6274 166 tstovi | SCKXF, -30 +30 20 +20 ns
SOTx .
E4SGEGCG
6,1:6&.9 SCKXxF, G=G{GQG="- ) i
GIGQGVGOGQGe i6¢ RS NIV 50 30 ns
SC.9:6,1GIGSGYGW i6é to | SoRXF 0 - 0 ; ns
SINX
GEGXGOGYG=G{GQBG e tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
GEGXGOGYG=G{GQG¥GG e tsHsL SCKXx tever + 10 - tever + 10 - ns
. - SCKXxF, ) )
6&.;:6274 16é tsLove SOTx 50 30 ns
¥4SGEGcG
6,1:68.9 t SCKE, | ooocaee| 10 _ 10 - ns
GIGQGVGOGQGe i6& VSHE 1 gINX ‘8 -
6&.9:6, GIGSGYGW i6& tshixe S;E’)‘(E 20 - 20 ; ns
SCK 'gFit WFUG i6& t SCKx - 5 - 5 ns
SCK 'gFfi VFUG i6é tR SCKx - 5 - 5 ns
> @-/80><
i CLK £O7»ibOdA[M
i tcver CAPB A« BuibsS—;Yieé[M pysc “djovgel”y @KFI€Z8 APB A«$ + X8

Zceli+©F7°%

|1|SGEZG ©Ui- EBuij?2-0¢UO0O

|7‘Hg/-CT/8

i «0dAc IT°UBELTQUAEIT° «bsb-0E[M [<d

i ¥452,"5 CL=30pF /
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SCLKXx 0 | SOTX 1 b) seefOc-0E ¥[M
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SCK
SOT
SIN
MS GaGQ&sY
« tsish . < tsHsL -
SCK Vi A Vi \
LV, vV, y4
t;: - tR
tsLove
soT Vo ><
oL _ _
[ twsne | tshixe
4 N
X Vi Vi £
MS GaGQ&Y
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t GEGXGQ&¥ = OFSCINV = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce o 9
80% 0°s | 'fEj 26 X : ")
q q* q qt
GjGSGzGSGV - - - - 8 - 8 Mbps
GEGXGOGYG=G{GQG=GCG2G tscvc SCKx 4tcyep - Atcyep - ns
68&.9:6274 i6é tsrow | SKXF -30 +30 -20 +20 ns
SOTx .
EASGEGCG
6,1:6&. GIGOGVGOGQGei| twsw ssc||:|>)<(|= G=G{GQG=-§ g9 - 30 ; ns
SCK:: 6,1 GIGSGYGW i6é toa | SCKXF 0 - 0 - ns
SINX
GEGXGOGYG=G{GQBG e tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
GEGXGOGYG=G{GQGYGG ce tsHsL SCKx tcyer + 10 - tcyep + 10 - ns
. - SCKxF
6&.9:6274 16é tsHovE SOTx 50 30 ns
SCKxF ¥ASGEGCcGV
6.1:6&. GIGQGVGOGQGe ] tusie | “g G=G{GQG=-4 10 ; 10 ; ns
6&.::6, 1GIGSGYGW i6& touxe | SCORXF, 20 - 20 - ns
SINX

SCK 'gFfi WFUG 168 te SCKx ; 5 - 5 ns
SCK 'gFfi VFUG 166 tr SCKx - 5 - 5 ns

> @ - /80 ><
i CLK £O7»ibOdA[M

i tcver CAPB A« jBu;i§—;Yi6é[M

pysc djovdol”y

|1|86E2G ©Ui-

EBu;j2-0¢UO0O

|tHgrcTI8

i «0dAc IT°UBLTOUAEIT°S «bsb-0E[M [<d

i ¥s2,”5 CL=30pF /
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_KFM+ APB A«$ +_X8Zc
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SCK

SOT

SIN

MS GaGQ&Y
« tshsi . tsi s .
\
SCK " Vi Vi
VIL \T VII VIL

tr tsHovE te
soT Von ><
Voo

> la

, tvsie | tsuxe q
SIN W V,, V,, M
N V||_ VIL /

MS GaGQ&Y
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$GEGXGOG(SPI = 1FSCINV = 0)
(Vee = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce o 9
80% 0°e 'fE; 26 - - ")
q q* q q*
GjGSGzGSGV - - - - 8 - 8 Mbps
GEGXGOGYG=G{GQG=GCG2G tscvc SCKx 4tcyep - Atcyep - ns
6&.9:6274 168 torowr | SoKxF -30 +30 -20 +20 ns
SOTx
6,1:6&.; SCKxF &
‘ . spn tivsui : AEASGEGCG 50 - 30 - ns
GIGQGVGOGQGe i6é SINX G=G{GQG-= - ¢
SC.::6,1 GIGSGYGW i6é toux | SCORXF, 0 - 0 - ns
SINX
627:6&.4 i6é tsovLl SCKxF, 2tcyep - 30 - 2tcyep - 30 - ns
SOTx
GEGXGOGYG=G{GQ&¢:G e tsLsH SCKx 2tcyep - 10 - 2tcvep - 10 - ns
GEGXGOGYG=G{GQG¥GG e tsHsL SCKx tever + 10 - tever + 10 - ns
. - SCKXxF, ) )
6&.9:6274 168 tsHOVE | STy 50 30 ns
6,1:6&.; ¢ SCKxF, ¥4SGEGCGY 10 10
GIGQGVGOGQGe i6& VSEE | gk | G=G{GQG= - § ) ; ns
6&.;:6,1GIGSGyGW i6é taxe | SoRXF, 20 - 20 - ns
SINX
SCK 'gFit WFUG i6é t SCKx - 5 - 5 ns
SCK 'gFfi VFUG 168 tr SCKx - 5 - 5 ns
> @-/80><
i CLK fO7»ibOdA[M
i tcver CAPB A«;Bu;i§—;Yi6é[M pys:c“djoudol”y _KFI€Z8+ APB A«$ +_X82
cllISGEZG ©Uir- EBu;j?2-0¢UO0 |7‘Hg/-C7'/8
i «0dAc IT°UBET©OUEIT°% +bsb-0E[M [<d SCLKx 0 | SOTx 1 ) see fOc—-O0E¥[M

i ¥452,”5 CL=30pF /
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SCK
SOT
SIN
MS GaGQ&Y
tSLSH tSHSL
\
SCK
V V V
iFk A VILIH IH
l— —
o te tr }HOVE
V, V,
SoT Vo >z< Voo
tIVSLE N tSLIXE —
SIN Vi Vi
Vi Vi
MS GaGQ&Y
* TDR GzGFGGGMFIGUGSGMG"GWG2GVFéG Fg §1
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t GEGXGQ&3I = 1IFSCINV = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce o 9
80% 0°e 'fEj 29 N N ")
q qz q qt
GjGSGzGSGV - - - - 8 - 8 Mbps
GEGXGOGYG=G{GQG=GCG2G tscvc SCKx 4tcyep - Atcyep - ns
. - SCKxF
6&.;:6274 i6é tsLovi SOTx -30 +30 -20 +20 ns
6.1:6& BIGQGVGOGQGe | tvsw | S| E4SGEGEG| 50 - 30 . ns
G=G{GQG= - §
SCK9: 6, 1GIGSGYGW i6& tox | SCRXF 0 - 0 - ns
SINx
627:6&.9 i6e tsovHi SCKxF 2tcvep - 30 - 2tcvep - 30 - ns
SOTx
GEGXGOGYG=G{GQ&¢:G e tsLsH SCKx 2tcyep - 10 - 2tcvep - 10 - ns
GEGXGOGYG=G{GQG¥GG e tsHsL SCKx tever + 10 - tever + 10 - ns
. - SCKxF ) )
6&.;:6274 i6é tsLove SOTx 50 30 ns
: ; SCKxF ¥4SGEGCcGV
6,1:6&.BIGQGVGOGQGe || tivsHE SINX G=G{GQG-= - § 10 - 10 - ns
6&.9:6, GIGSGYGW i6& tone | SoRF, 20 - 20 - ns
SINX
SCK 'gFit WFUG i6é tr SCKx - 5 - 5 ns
SCK 'gFfi VFUG i6é tr SCKx - 5 - 5 ns

> @ - /80 ><
i CLK fO7»ibOdA[M

i tovecP CAPB A«;Bu;i§—;Yi6é[M

pysc“djoUudoU”yY

cllISGEZG ©Uir- EBu;j?2-0¢UO0

|7‘Hg/-C7'/8

i «0dAc IT°UBEIOUEIT8 «bsb-0E[M [<d

i ¥452,”5 CL=30pF /

Document Number: 001-99416 Rev *C

_KFIE€EZ8-

APB A«$ +_ X882

SCLKx_ 0 | SOTx_ 1 ) s fOc—-0E¥[M
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SCK
SOT
SIN
MS GaGQ&Y
SCK
tsLove ‘L
V V
sot Vo >3<v2T
L e b —— T
V|H VIH
SIN Vi Vi
MS GaGQ&Y
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1GEGXGOGBOGQGKSzG=GV Q#{SICINV = OFCSLVL = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

Vce < 4.5V Vce 9
80% 0°e 26 ")
q q+ q q*

6&6;:6&.GIGQGVGOGQGE tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns

6&.9:6&60QIGSGYGW i6& teshi AEASGEGC]  (x2)+0 (*2)+50 (*2)+0 (*2)+50 ns
G=G{GQG= -

e (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS GUGLGIGZG=GV 168 tesol +5teyep +5tcyep +5teyep +5teyep ns

6&6;:6&.GIGQGVGOGQGE  tcsse 3tcyer + 30 - 3tcyer + 30 - ns

6&.9:6&6GIGSGYGW i6é tesHE 0 - 0 - ns
s ¥4SGEGcG

SCS GUGI1GIGzG=GV i6é tcspe G=G{GQG= - 3tcyer + 30 - 3tcyep + 30 - ns

SCS;: SOT4 i6e tose - 40 - 40 ns

SCS9:S0T4 i6e toee 0 - 0 - ns

(*1): CSSU GaGQRBEGXG0GYGOGQGEeGIGZG=GVGMG2GMGGnrs]|8G=G{GQG= @ t
(*2): CSHD GaGQBBEGXGOGYGOGQGeGIGZG=GVGMG2GMG+Grs]8G=G{GQG= @ +
(*3): CSDS GaGQABEGXG0GYGOGQGeGIGZG=GVGMG2GMGGhrs]|8G=G{GQG= @ }

> @ - /80 ><

i tcver CAPB A«;Bu;i§—;Yi6e[MPY3IC“4;0U0800"Y_ K)FIE€Z8

c|SGEZG oUi-

EBu;j2-0¢UO

i CSSU CSHD CSDS ©U”Y

Main part

i ¥S2,"5 CL=30pF /

Document Number: 001-99416 Rev *C

|tHgrCTI8
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SCS S

SCK S

SOT
(SPI1=0)

SOT
(SPI=1)

MS GaGQ&V

SCS °S

SCK °S

SOT
(SPI=0)

SOT
(SPI=1)

MS GaGQ&Y
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$GEGXGOGBOGQGSzG=GV Q#{SCINV = 1IFCSLVL = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

Vce < 4.5V Vcc * 9
80% 0°e 26 ")
q’ qt q’ qt
6&6;:6&.GIGQGVGOGQGe| tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
6&.9:6&60QIGSGYGW i6& tesHi AEASGEGCq  (x2)+0 (*2)+50 (*2)+0 (*2)+50 ns
G=G{GQG=-
e (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS GUGIGIGZG=GV i6& tesol +5tcvep +5tcycp +5tcycp +5tcvep ns
6&6;:6&.GIGQGVGOGQGe| tcsse 3tcyep + 30 - 3tcyep + 30 - ns
6&.9:6&6GIGSGYGW i6é tcsHE 0 - 0 - ns
s ¥4SGEGcG
SCS GUG1GIGzG=GV i6e tcspe G=G{GQG-= - 3tcyer + 30 - 3tcver + 30 - ns
SCS:: SOT4 i6é tose - 40 - 40 ns
SCS9:S0T4 68 toee 0 - 0 - ns

(*1): CSSU GaGQRBEGXG0GYGOGQGEeGIGZG=GVGMG2GMG+Grs]8G=G{GQG= @ %
(*2): CSHD GaGQRBEGXGOGYGOGQGEGIGZG=GVGMG2GMG+Grs]8G=G{GQG= @ *
(*3): CSDS GaGQMBEGXG0GYGOGQGEeGIGZG=GVGMG2GMG+Gns]8G=G{GQG= @ %

> @ - /80 ><

i tcver CAPB A«;Bu;i§—;Yi6e[MPY3IC“4;0U0800"Y_ K)FIE€Z8

c|SGEZG oUi-

EBu;j2-0¢UO

Manual Main part
i ¥s2,"5 CL=30pF /

Document Number: 001-99416 Rev *C

i CSSU CSHD CSDS ©U”Y

|ng./-CT/8
SUE-bj°+-N&e¢eb-8;Buj X8Zc
(002-04856) 1 Hg!-CTI8
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SCS S

SCK S

SOT
(SPI=0)

SOT
(SPI=1)

MS GaGQ&Y

SCS °S

SCK ° S

soT
(SPI=0)

SOT
(SPI=1)

MS GaGQ&Y
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$GEGXGOGYGOGQGeGIGZG=@CQ&NF OFCSLVL = 0)
(Vee = 2.7VHB.5V, Vss = 0V)

Vce < 4.5V Vce 9
80% 0°e 24 ")
q’ qz* q’ qx
6&69:6&.GIGQGVGOGQGe 16( tcss (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
6&.9:6&6GIGSGYGW i68 teshi AEASGEGCq  (x2)+0 (*2)+50 (*2)+0 (*2)+50 ns
G=G{GQG=-
v iRa (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS GUGIGIGZG=GV i6e tesol +5tcyep +5tcyep +5tcyep +5tcyep ns
6&69:6&.GIGQGVGOGQGe i6¢ tcsse 3tcyep + 30 - 3tcyep + 30 - ns
6&.9:6&6GIGSGYyGW i6& tesHe 0 - 0 - ns
) ¥4SGEGCG]

SCS GUG1GIGzG=GV i6é tcspe G=G{GQG-= - 3tcyer + 30 - 3tcver + 30 - ns
6&69:627 i68 tose - 40 - 40 ns
6&6;:6274 16é toee 0 - 0 - ns

(*1): CSSU GaGQRBEGXGOGYGOGQGeGIGZzG=GVGMG2GmMG+Gnrs]8G=G{GQG=@ t

(*2): CSHD GaGQGBBEGXGOGYGOGQGeGIGZzG=GVGMG2GmG+Grs|8G=G{GQG= @ t

(*3): CSDS GaGQARBEGXGOGYGOGQGeGIGZzG=GVGMG2GmMG+G>Fis] 8G=G{GQG= @ $
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$GEGXGOGYGOGQGeGIGZG=@CQ#NF IFCSLVL = 0)

(Vcc = 2.7VHB.5V, Vss = 0V)

Vce < 4.5V Vce 4.5V
80% 0°e 26 ")
qa’ g+ a’ q+
SCS 9:SCK LBIGQGVGOGQGe i|  tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
. /E4SGEGc
SCK;: SCS ;GIiGSGyGW i6é tesHi G=G{GQG: (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
-8
VRS (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS GUGILGIGZG=GV iee tesol +5tcyep +5tcyep +5tcyep +5tcvep ns
SCS 9 :SCK TIGQGVGOGQGe i|  tesse 3tcyep + 30 - 3tcyep + 30 - ns
SCK ;: SCS ;GiGSGyGW i6é tcsHE . 0 - 0 - ns
¥4SGEGCcG|
SCS GUG1GIGzG=GV i6é tcspe G=G{GQG{ 3tcvce + 30 - 3tcyep + 30 - ns
-8
SCS9:S0T4 i6é tose - 40 - 40 ns
SCS;: SOT4 i6é toee 0 - 0 - ns
(*1): CSSU GaGQBRGEGXGOGYGOGQGeGIGZG=GVGMG2GmG+Gns]8G=G{GQG= @
(*2): CSHD GaGQABEGXGOGYGOGQGeGIGZG=GVGMG2GmMG+Grs]8G=G{GQG= g f
(*3): CSDS GaGQBRBGEGXGOGYGOGQGeGIGZG=GVGMG2GmG+Gns]8G=G{GQG= @
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9x3y 1GEGXGOG®PI = OFSCINV = 0)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce o 9
80% 0°. 'fE;j 26 - - ")
q q* q q*
GEGXGOGYyG=G{GQG=GCG2G tscvc SCKx 4tcyep - Atcycp - ns
. s SCKxF, ) )
6&.;:6274 i6é tsLowvi SOTx 10 +10 10 +10 ns
/E4SGEGCcG 14
6,1:68&. BIGQGVGOGQGei| tyvs | SoRXF. | G=G{GQG=-g - 125 - ns
SINX
12.5+
6&.9:6, GIGSGYGW i6& to | SoRXF 5 - 5 - ns
SINX
GEGXGOGYG=G{GQBG e tsLsH SCKXx 2tcycp -5 - 2tcyep - 5 - ns
GEGXGOGYG=G{GQG¥GG e tsHsL SCKXx tever + 10 - tever + 10 - ns
. - SCKXxF, ) )
6&.;:6274 i6é tsLove SOTx 15 15 ns
. ; SCKxF, ¥4SGEGCcGY
6,1:6&. BIGQGVGOGQGeI| tvsie | "oy G-G{GOG= . § 5 5 ns
68.9:6, GIGSGYGWi6E | tsuxe | SoRXF. 5 - 5 - ns
SINX
SCK 'g WG 16& tr SCKx - 5 - 5 ns
SCK 'g VG i6& tR SCKx - 5 - 5 ns
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9x3y 1GEGXGOG®PI = OFSCINV = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vce < 4.5V Vcc +4.5V
80% 0°s | 'fE; 26 - - ")
q q q q
GEGXGOGYG=G{GQG=GCG2d tscvc | SCKx Atcvep - Atcvep - ns
68.9:6274 166 tsrow | SoKXF -10 +10 110 +10 ns
SOTx
/E4SGEGCcG 14
6,1:6&. GIGQGVGOGQGe || tvsy | SoRXF. | G=G{GQG=- ; 125 - ns
SINX R
12.5
6&.::6,1GIGSGYGW i66 toux | SCKXF. 5 - 5 - ns
SINX
GEGXGOGYG=G{GQ&¢:G e tsLsH SCKx 2tcyep -5 - 2tcyer - 5 - ns
GEGXGOGYG=G{GQGYGG ce tsHsL SCKx tcyer + 10 - tcyep + 10 - ns
. s SCKxF, ) )
6&.9:6274 i6é tsHove SOTx 15 15 ns
: ; SCKxF, ¥4SGEGCGY
6,1:6&.GIGQGVGOGQGei| tisLe SINX G=G{GQG= - § 5 5 ns
68.;:6,1GIGSGYGWi6E | toxe | SoRXF. 5 - 5 - ns
SINX
SCK'g WG i6é tr SCKx - 5 - 5 ns
SCK'g VG i6é tr SCKx - 5 - 5 ns
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9x3y 1GEGXGOG®PI = IFSCINV = 0)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce *4.5V
80% 0°e 'fE; 26 - - ")
q qt q qt
GEGXG0GYG=G{GQG=GCG2G tscvc | SCKx Atcycp - Atcyep - ns
68.9:6274 166 tsrow | SoKXF 10 +10 110 +10 ns
SOTx
X SCKxF < 14
6,1:6&.GIGQGVGOGQGe | twsui SNk E4SGEGCG - 12.5 - ns
X G=G{GQG=-4 12.5*
6&.::6,1GIGSGYGW i66 toux | SCKXF. 5 - 5 - ns
SINX
627:6&.74 i6e tsovLl SCKxF, 2tcyep - 10 - 2tcycp - 10 - ns
SOTx
GEGXGOGYG=G{GQBG e tsLsH SCKXx 2tcyep - 5 - 2tcvep - 5 - ns
GEGXGOGYG=G{GQGYGG ce tsHsL SCKx tevep + 10 - tevep + 10 - ns
. s SCKxF, ) )
6&.9:6274 i6é tsHove SOTx 15 15 ns
) R SCKXxF, ¥4SGEGcGV
6,1:6&.GIGQGVGOGQGe | tvsie SINK G=G(GQG= . § 5 5 ns
6&.;:6,1GIGSGYGWi6e | texe | SoRXF. 5 - 5 - ns
SINX
SCK 'g WG 166 te SCKx - 5 - 5 ns
SCK'g VG i6é tr SCKx - 5 - 5 ns
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9x3§ GEGXGOG®PI = 1IFSCINV = 1)

(Vcc = 2.7VHB.5V, Vss = 0V)

R Vee < 4.5V Vce *4.5V
80% 0°e 'fEj 29 N N ")
q q* q q*
GEGXGOGYyG=G{GQG=GCG2G tscvc SCKXx Atcyep - 4tcyep - ns
. - SCKXF, ) )
6&.;:6274 i6é tsLovi SOTx 10 +10 10 +10 ns
X SCKxF < 14
6,1:6&.BIGQGVGOGQGe || tivsHi SINX : AEASGEGcG - 12.5 - ns
G=G{GQG=-§ 125
6&.9:6, GIGSGYGW i66 tx | SoRXF 5 - 5 - ns
SINX
627:6&.9 i6é tsovHi SCKxF, 2tcyep - 10 - 2tcycp - 10 - ns
SOTx
GEGXGOGYG=G{GQBG ce tsLsH SCKXx 2tcyep - 5 - 2tcvep - 5 - ns
GEGXGOGYG=G{GRGYGG ce tsHsL SCKx tevep + 10 - tevep + 10 - ns
. s SCKxF, ) )
6&.;:6274 i6é tsLove SOTx 15 15 ns
) 5 SCKXxF, ¥4SGEGcGV
6,1:6&.BIGQGVGOGQGe || tivsHE SINX G=G{GQG-= - § 5 5 ns
6&.9:6, GIGSGYGW 68 | tsuxe | SoRXF. 5 - 5 - ns
SINX
SCK'g WG i6é tF SCKXx - 5 - 5 ns
SCK'g VG i6é tr SCKXx - 5 - 5 ns
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