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BUSB ch.0 1/0 ' &EJH:
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MEthernet-MAC [ 1/0 EJ&:

VCC
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USBVCCO
=3.0V ~ 3.6 V(USB ch.0 {i )
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=2.7V ~ 5.5 V(GPIO f# ffi )
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=3.0 V ~ 5.5 V(Ethernet fif 1)
=2.7V ~55V(GPIO f# fHi¥)

Page 4 of 135



CaCYPRESS ______ weseior ¥y %

-_— EMBEDDED IN TOMORROW

Table of Contents

R oot h ettt 1
L RBEBB R ... b ettt sh et e et be et eebesh et te et et eteere st ereeae e 7
R AR R, S X - | SO 8
30 BRTFERTUED ..ottt bRttt a bbb sttt bttt e sttt 9
A, B R — B ...ttt 12
B A TIE BRI R .ottt 50
B, BB ) i oottt 57
8.1 ERET D B TE bttt 57
6.2 IS UT = U E D AR ETE ottt 58
6.3 B AIRBEICEIT B B B ittt ettt ettt en e 59
To TN R EDER oot 60
8. TE YD F AN TUs oo 63
T ) 2 (5 OO OO RO OO 64
10, A BV R T et 64
11, B CPU R T— MBI DI TIRAE ..ottt 67
12, BB R I .ottt 71
12,1 A R R TERE oottt h bbb s bbbttt 71
12,2 HE BB E G oottt 73
12,3 B A et bbbttt ettt b bt 75
12.3.0 BB bbbttt 75
12.3.2 BT bbbt 77
124 BT A oottt h bbbttt bbbt 79
1241 A AU O ATIIEIE oot 79
1242 BT B YT AT e 80
12.4.3  FAIE CR BT RIRFE oottt 80

12.44 A4 ¥ PLL - USB/Ethernet Al PLL DAY PLLOAAY OvYICAL oYY
3 ) IR 81
1245 AAUPLLOFEAEHE (AAYPLLOAAYAYIICHESECR Oy Y ZFEMA)......... 81
1246 U Y R AR ot 83
1247  IRT—F DU B Y R B A S U e 83
12.4.8  FRISR B A S 4 ettt 84
1249 AR=R B AT ATIZ A S U e 95
12.4.10 CSIOMUART B A S 2% oottt 96
12,411 HMBATIZ A S 2% e 104

Document Number: 002-04678 Rev.*C Page 5 of 135



a'CYPRESS‘ MB9B610T 1)—X

e 4 EMBEDDED IN TOMORROW ™

12412 T YU RHIUB BA S UL e 105
128103 PO B A S U et 107

12415 ETM B A S 2% et 108

12,416 JTAG A S % ottt 109

12.4.17 Ethemet-MAC A S 2% ettt 110

125 12 E U R AID T U/8 B e 115
12,68 USB AT oottt 118
12,7 B B R T oottt 122
1271 EEERRE U B U B e 122

12,72 {EEEAREEEIIAR: oottt 122

128 T 59 a AT BB HEIEE e 123
12.8.1 ERAFFHBREER oottt 123

1282 ERIFHA VI ET—FIRIEEER ..o 123

12,9 R U7 A EIREERE oottt 124
1291 FEIBZEE © BIIAP oottt e 124

12.9.2  EIRERE 0 U B oot 126

R St K- v ST E TSP TSROSO 128
14, 1895 =2 « BMETIREL. oo 129
15, TR B B oottt R Rttt 132
BBEETIBIE ...ttt R et 134
TR, VU a—0 g B EUGRBIEE e 135

Document Number: 002-04678 Rev.*C Page 6 of 135



&= CYPRESS

e 4 EMBEDDED IN TOMORROW ™

MBO9B610T & 1)—X

1. SIERR
AEYHA4X
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FrF T
95 s AEY 512 Kbyte 768 Khyte 1 Mbyte
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27vovay
MBOBF616S MBOBF616T
miER MBO9BF617S MBO9BF617T
MB9BF618S MBOBF618T
Uit -4 144 176/192
Cortex-M3
CPU | BN 144 MHz
27V ~55V
AR (USBVCCL: 3.0V ~3.6 V)
(ETHVCC: 3.0V ~55V)
USB2.0 (Device/Host) 2 ch. (fxKX)
Ethernet-MAC 2 ch.(FR) MII: 1 ch. (& K)/RMIL: 2 ch. (FK)
DMAC 8ch.
Addr: 19-bit (5 K) Addr: 25-bit (/%K)
R/Wdata: 8-/16-bit (5 k) R/Wdata: 8-/16-bit (% K)
RS AL VB T =R CS:8 (i K) CS:8 (Jt K)
SRAM, NOR Flash, SRAM, NOR Flash,
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8 ch. (& K)

~NTF T aryv T
(UART/CSIO/LIN/I?C)

FIFO (16 ¥ x9 &' )& v :ch4 ~ch.7

FIFO 72 L:ch.0~ch.3
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SHEA Z
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A 1O A—k
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12y FADza NN—%

24 ch. (3 unit)

32 ch. (3 unit)

7 ay 7£ﬁ*ﬁm%ﬁE(CSV) Yes
KR A RE(LVD) 2 ch.

e oy 4 MHz
PIR: CR R 100 kHz
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<EzEFEE>
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HEBECR Do Oy 0 FRMEEIZDIVTIE, 2. EXATEFMN 12.4. 75818 12.4.3 HEECR ZFFRBEK] #5FL TS S0,
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BGA: LBE192 (0.8 mm pitch) - O

O: %t

<ZEFE>

- BN —CDFEMIE A Ny r—2 - HETEE FEELTSEEL,
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P22 125 101 E13
P23 124 100 E12
P24 : . 123 99 E1l
P25 RAAMA A b 2 122 98 E10
P26 121 97 F13
P27 120 96 F12
P28 119 95 F11
P29 118 94 F10

Document Number: 002-04678 Rev.*C

Page 35 of 135



A,

ws CYPRESS

e 4 EMBEDDED IN TOMORROW ™

MBO9B610T & 1)—X

EVa-L WF A BE LQFP-176 LiclngTD-144 BGA-192
GPIO P30 28 - H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - J5
P35 33 - 4
P36 34 26 J3
P37 ; . 35 27 2
P38 PUBAH A= 1 3 36 28 K1
P39 37 29 K2
P3A 38 30 K3
P3B 39 31 K4
P3C 40 32 L1
P3D 41 33 L2
P3E 42 34 L3
P3F 43 35 M2
P40 46 38 N2
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P44 50 42 M4
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T — R+ (MDO)I VCC S+ £ 7213 VSS U FICE R L T E& W, WY T vy a AT ) EHRZ 2 PO AT, T— il
FLNWEERETEDLEICTINT v T ERETAT T BT 55203, /A XL 0T AL AREKETT A FE— RIZA
BOEBGIET BT, AT v T ERIETINE T AMERT AEPUEIZ TE AR IA B LT, T— Filg+2>5 VCC i
T EILVSS T ~DEEi A /NI L, TXAPIFIEA L E—F U ATEST AL HI7 Y > MR EZRF LT &0,

BREARICOLT
B A BN D BRI DS, & D WITKOIEE TERAGIB 217> T2 E W,
BB, AD I NR—ZEHHLARVEETH, AVCC=VCC LU, AVSS =VSS L ~ULiTHki L T &N,
BB VCC — USBVCCO

VCC — USBVCC1

VCC — ETHVCC

VCC — AVCC — AVRH
Yk AVRH — AVCC — VCC

ETHVCC — VCC

USBVCC1 — VCC

USBVCCO — VCC
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PUTNMBEICEBNTIE, /A AR EICERVEES 1T = 2% ET2WRMENH Y T, 20D, /A ZaMA LR —FD
RitE LT IESW, Flo, TR— /A AR EDEEBCI VBT 2 2ZELEBEE2EBE L, BBRCT—20F =y /¥
LI LML T=7 =Mz T> TS, =7 =P HRHSNEEITE, FEE1T ) R LOEEZ LTS,

AEYHAXDERLGHAIHGHBEUV ISy a ,rFYRFE MASK R OEEZEICDOINT

AEY A RORALZBEBLONT T v o A Y HE L MASK 8L ClETF 7 LA 77 oA E UREEDE T L0 N
TIRRLESD, 7y FT w7, A AR, RIS 2 5 D - ERWRER R0 £, BRI TH— Y ) — XD BIELI28) v
Bz AT B3, BRIEBMEOFMiZ 1T > T EE W,

R=RBALRIZDINT

NR—2HF A<D ch8 & ch9 ZAHET— R 1(Z A~ 7 /LE— F)THAT 554 . TIOA9 (T4 HE) U I AS(TGIN) & L THE
ATEERA, BTR—RF A ~DF A <L 2 H(ch.9-TMCR)D EGS1, EGS0 v v % b U 4 A /L) (EGS1, EGS0=0b00)
WICHELTLEE,

Document Number: 002-04678 Rev.*C Page 62 of 135



a'CYPRESS‘ MB9B610T 1)—X

e 4 EMBEDDED IN TOMORROW ™

8. FAVIFANITS L

MB9BF616/617/618
TRSTX,TCK, ( )
TN SWJ-DP | ETM L SRAMO
A
TRACEDI[3:0],, TPIU ROM 32/48/64Kbyte
TRACECLK + Table -
Cortex-M3 Core | g3 On-chip Flash
144MHz(Max) ® Flash l/F iégﬁgyﬁ
—_— e
P b= Security 1024Kg’yte
» (16Kbyte)
- s SRAM1
Dual-Timer H = 32/48/64Kbyte
N o
+ <
(Software) S = <
&R 5 [ — — USBVCCO
Clock Reset ] E‘ (Host/ > UDPO,UDMO
R Generator ; % = Func) > UHCONXO0
=]
INITX | e «— z @ s USB20T L usBvcel
< > (Host/ - UDP1,UDML
Func) > UHCONX1
csv
_ cT
_—— L \
X0 f Main Source Clock
PLL o
x1 € 4 Osc I o3
oA Ly—sw [ cr R <2z
xia € osc | amHz | 100kHz || —)% & 0
CROUT(——l
wee |y immemme | — Dfera]
- i onverter maco Erwir 5
AVSS,AVRH - o = E_TXX,
Unit 0 | E 2 oM E_RXX,
AN[31:00] __J . <27 Ethernet. 3 E_MDx
Unit 1 r—) £ o S MACL ERMI
ADTG[&:O]__J
Unit 2
l_ - —— — — J < MAD[24:00]
|
TIOA[15:00]€ Base Timer External Bus IIF € 9 MADATA[15:00]
YVIN AN
16-bit 16ch./ 4 PMCSX[7:0],
TIOB[15:00] 32-bit 8ch. e
_ H USB-Ethernet Clk Ctrl ‘ PLL ‘ sy
ANEZO) PRC i MDONEL)
BIN[2:0] Q3ch E MALE
N, . ~ I~ Power On MRDY
[2:0] ?é é Reset MCLKOUT
—_ e — — — =3 S
C_— = — " ~ LVD cHrl WD
| A/D Activation ] | Q m
| Compare < 2 - Regulat >c
| | 3ch | | 3 o IRQ-Monitor
¥ ) = o
:g(l)gg} | 4 16-bit Input Capture | | E < CRC
1C2[3:0] I ach. @ 3 Accelerator
| |y 16-bit Free-run Timer % g
FRCK[2:0] t 3ch | % o Watch Counter
. | z @
<
| | 16-bit Output & External Interrupt INT[31:00]
| Compare | | ™ Controller NMIX
| 6ch. 32-pin + NMI
DTTI2:0]X i | | |
RTOO[5:0] ; : Waveform Generator MODE-Ctrl ¢ MD[1:0]
RTO1[5:0] §—4— 3ch. | |
RTO2[5:0] € t §$*‘
X,
| I(—){ GPIO H PIN-Function-Ctrl k——)
| Multi-function Timer x3 ), PFx
—_——— — SCK[7:0
| Multi-Function SIN[;O]]
Serial I/F 8ch. N SOT[}:O]
(with FIFO ch.4 to ch.7) cTs4
HW flow control(ch.4) > RTS4
>

<EzEFE>
- HEIINRAH T —XDIFFHE12 E FAID IN—ZDF v+ RILEHE, @EFHT G/ or—(CEYELYFT DTS
HELESZ,
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9. *EYH4A4 X

AFY P A XZONTHE, T R O TAEVHA X)) 22RBLTIEIN,

10.AEY2TY S

AEYTYFQ)

MBO9B610T & 1)—X

(A

AEYHA XD FHEMIE
RIED (@AEYT YT
()] #BRBLTLES

OXFFFF_FFFF

0xE010_0000

0xE000_0000

0x7000_0000

0x6000_0000

0x4400_0000

0x4200_0000

0x4000_0000

0x2400_0000

0x2200_0000

0x2008_0000
0x2000_0000
Ox1FFF_0000

0x0010_2000
0x0010_0000

0x0000_0000

Resened

Cortex-M3 Private
Peripherals

Resened

External Device
Area

Resened

32Mbyte
Bit band alias

Peripherals

Resened

32Mbyte
Bit band alias

Resened

SRAM1

SRAMO

Resened

Security/CR Trim

On-chip Flash

Ox41FF_FFFF

0x4006_9000
0x4006_7000
0x4006_6000
0x4006_4000
0x4006_3000
0x4006_2000
0x4006_1000
0x4006_0000

0x4005_0000

0x4004_0000
0x4003_F000

0x4003_B000
0x4003_A000
0x4003_9000
0x4003_8000
0x4003_7000
0x4003_6000
0x4003_5000
0x4003_4000
0x4003_3000
0x4003_2000
0x4003_1000
0x4003_0000
0x4002_F000
0x4002_EO000

0x4002_8000
0x4002_7000
0x4002_6000
0x4002_5000
0x4002_4000
0x4002_3000
0x4002_2000
0x4002_1000
0x4002_0000

0x4001_6000

Peripherals Area

Resened

Ethernet-MAC1

Ethernet-Control-Reg.

Ethernet-MACO

Resened

DMAC

USB ch.1

USB ch.0

EXT-bus I/F

Reserved

Watch Counter

CRC

MFS

Resened

USB-Ethernet Clk Ctrl

LVD Ctrl

Resened

GPIO

Resened

Int-Req.Read

EXTI

Resened

CR Trim

Resened

A/DC

QPRC

Base Timer

PPG

Resened

MFT unit2

MFT unitl

MFT unit0

Reserved

0x4001_5000

Dual Timer

0x4001_3000

Reserved

0x4001_2000

SW WDT

0x4001_1000

HW WDT

0x4001_0000

Clock/Reset

0x4000_1000

Reserved

0x4000_0000

Flash I/F
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AEYITV (2

MB9BF618S/T MBO9BF617S/T MB9BF616S/T

0x2008_0000 0x2008_0000 0x2008_0000
Resened

0x2001_0000 Resened
- Resened

0x2001_C000

SRAM1 0x2000_8000
64Kbyte SRAM1
’ 48Kbyte SRAML
Y 32Kbyte
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO 32Kbyte
SRAMO 48Kbyte Ox1FFF_8000
64Kbyte
Ox1FFF_4000
0x1FFF_0000 Resenved
Resened
Resened
0x0010_2000 0x0010_2000 0x0010_2000
0x0010_1000 CR trimming 0x0010_1000 CR trimming 0x0010_1000 CR trimming
0x0010_0000 Security 0x0010_0000 Security 0x0010_0000 Security
Resened
0x000C_0000
Resened

-
SA10-23(64KBx14) | B
=y
E T 0x0008_0000
g SA10-19(64KBx10) &j’
) S
[}
0]
& ul
S SA10-15(64KBx6) |
=g
)]
=
N
A
(=}
<
[¢]
SAB8-9(48KBx2) SAB8-9(48KBxX2) SAB8-9(48KBx2)
0x0000_0000|  SA4-7(8KBx4) 0x0000_0000| SA4-7(8KBx4) 0x0000_0000| SA4-7(8KBx4)

75y a AE Y vy FOEMIL. TMBIBD10T/610T/510T/410T/310T/210T/110T ¥V —X 75 v a a3 V~v=a7
NV BEBRLTLLEE N,
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RYZzSL-FZRLRTY S

MB9B610T <

0x4006_4000

0x4006_5FFF

0x4006_6000

0x4006_6FFF

0x4006_7000

0x4006_8FFF

0x4006_9000

OX41FF_FFFF

Sy 7R s D
0x4000_0000 0x4000_OFFF AHE 75y aRAEY IFLIRE
0x4000_1000 0x4000_FFFF T
0x4001_0000 0x4001_OFFF savyZ Uty MlE
0x4001_1000 0x4001_1FFF N=RYU =T UFyF Ry T oA~
0x4001_2000 0x4001_2FFF APBO VIR =2T Uty F Ry T H A~
0x4001_3000 0x4001_4FFF T
0x4001_5000 0x4001_5FFF FaTVEA~
0x4001_6000 0x4001_FFFF T
0x4002_0000 0x4002_OFFF ZHERE X A ~ unit0
0x4002_1000 0x4002_1FFF ZHERE X A ~ unitl
0x4002_2000 0x4002_3FFF ZHEHE X A ~ unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF NR—2AH A~
0x4002_6000 0x4002_6FFF APB1 7T v KB4 (QPRC)
0x4002_7000 0x4002_7FFF AID 22 R—%
0x4002_8000 0x4002_DFFF Big)
0x4002_E000 0x4002_EFFF WECR hU 27
0x4002_F000 0x4002_FFFF TH
0x4003_0000 0x4003_OFFF HNEELA I
0x4003_1000 0x4003_1FFF FLAH BRI L VAL
0x4003_2000 0x4003_2FFF T
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF T
0x4003_5000 0x4003_5FFF REE R
0x4003_6000 0x4003_6FFF APB2 USB - Ethernet 77 &= v 7 /&Rl #
0x4003_7000 0x4003_7FFF T
0x4003_8000 0x4003_8FFF SVF T gy T
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Wigth oo 2
0x4003_B000 0x4003_EFFF TH
0x4003_F000 0x4003_FFFF LIRS A F
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF USB ch.1
0x4006_0000 0x4006_OFFF DMAC L ¥ 2 %
0x4006_1000 0x4006_3FFF T

AHB

Ethernet-MAC ch.0

Ethernet-MAC €L ¥ A ¥

Ethernet-MAC ch.1

T
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11.% CPU R T7— FIZH T 2 imFIRE

W OREE LTHER LTV AT, UTOEREZRLET,
HINITX=0
INITX S 23"L" L~ L D HIfE T,
WINITX=1
INITX S 23"H" L~ L D HIfE ¢,
EWSPL=0

AR N F— Ry ba—L L P AHF(STB_CTL)D A X L /31 S+ L~ULRE L > b (SPL)A0"IZFRE SN IREE T,

ESPL=1

AR N F— Ry ba—)L L P AH(STB_CTL)D A X L /31 S+ L~ULRIE L b (SPL)A"1"IZFRE SN IREE T,

WA W]
ATIBERE DM PTRE 7R RE T,
W PEA ) 0" [ E
ATHEREDH I T E R REE T, REAIELNICEE S E TS

mHi-Z
SEFEREN R U R X R BB ILRIEIC L, B2 HIZ IS LET
W E R
BRETEEHA,
W R AR

ARE— NICEBT HHEATOREZ R L £,
W ST 2 EDBERE D B ER CThiuid, £ O IOHEREICTEV £,
R—hELTHEALTHWLHAIE, TOREZRELET,

| o=l 2

TFu I ANBPHFRSNTOET,
WL —=HT)

~ L— A HEREAME I AT 2 R BE T,
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MBO9B610T & 1)—X

WFRE—ER
R P42 | SVE—F .
. sic | VRSP BF, §5<§ T e
y = A by
g | e | BRERH RE | £-rie
g : ERARE | p EERE
INITX=0 INITX=1 INITX=1 INITX=1
. . . . SPL=0 SPL=1
: _ I I B AR TE B AR TE Hi-Z/
A GP'O @?Rﬁ%‘? IJX/:EZ:EI IJX/:ETEI IJX/:ETEI 1%:}:% 1%% V\]%B]\jj"O"”'E
A AV IKEE
Sl AT ANJJH] ANJJH] ANJJA] YN YL L
N =Ju N =4 N == N Eﬁﬁ:{ﬁﬁg Eﬁﬁ#ﬁﬁg Hl'Z/
GPIO :&E*RH%? PX/ETT PX/:EZ—T PX/:EZ—T 17%15% 17%15% I*J%B]\j]"O"E
ERKAE U
B Hi-z/ 51 E;’;jm‘
hiA i i = %1 A
Agvka | DA HEZ Hi-z/ R TIEAERT ) et i
FEHR HH 4 7 0"[E & HHESAT) HHESAT) (R X Hi-Z/N
o LU | roEE "0" [ & ‘ Hi-Z/N & 1% i
YL AT] "0 i
"0 E .
o | mimx /7”7 YN T T /7”7 YT Al | IAT YTl | AT T
AT Ay ANJ7HR] Ay AJIR] AJIR] AR}
p |TF AT AT AR | A AH Al
NS5+
. . TINT T S
. ) TINT T [ERGIRTN:E
JTAG BRFF | Hi-Z AT / R R e
E AJTAf
- . Fs S S
GPIO &R X TEAT] X EANT] X EANT] PN A0 [ 7
R L SR tE;_X
%%ﬂ%ﬂi&%ﬁ X TEAT] X EANT] X EANT] Iﬁﬁmﬁﬁﬁ
E RN [ERIMNE [ERIMNE PRFF
GPIO R I PrREFF (S
EEs o Hiz Hi-z/ Hi-z/ Hi-z/
U y—2= ) ANJJA] ANJJA] PNEBA 10" [E &
RN B
. i s FL—2
b L— RIRINEE | BEAAT B EANTA] B EANTA] s
G | GPIO TR EATRRE E R AE
Esiist o Hiz Hi-z/ Hi-z/ PREF PREFF Hi-z/
)y —x - ASTT ASTTT PN A1 [
JRIR
SEVEA o o o ELATIRTE
SRR X TE/NA] X TE/NA] X TE/NA] .
y | GPIO TR IF EATRRE E AR AE
NG IN) Hiz Hi-z/ Hi-z/ PRFF (TS Hi-z/
)y —x - NS NS PN N 170" [
IR BF
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R FR4R | 5vE—F
. FLIE | NTXAAD | A LLLR FARE-—FHLLIF
L el W;%*T% — EERRR EREE T
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
| GPIO &R I Hiz Hi-z/ Hi-z/ [EGIENE [EG[ENE Hi-z/
U Y — 2 RIR i AJJH] AJJH] fREF PREF PNERA 770" [E E
] ) ] B AT E
NMCGRIREE | sRT | R | R 1;?%”’"“
S [ERIRNE [EREIRINGE -
R
’ izlaoujgf);ﬂ# Hiz Hi-z/ Hi-z/ R exss Hi-z/
b AHA AHA P A O L2
Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hiz)
: WEAOT | A | iAo | pig Ao | T
g;;;ﬂﬁ Hi-Z e oEE | EE ! ? jéf 0" iE/
K BT V=4 V=4 R4 7y e
ANJ7HA] ANJ77R] AJIH] L
GPIO &R o » .

- _ ., ., BRI AE [EG[ENE Hi-z/
sV CIN0) X TEA ] X TEAA] X TEA ] . ]
b s 4 54 PR A0 i
A ERELAS: o I I ENRIE | ELATIE ETARTE
AT T O O [RH5 545

Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hiz)
. NERAJT"0" | PNER AT NERAJT"0" | PNERN 70" [E o P
U s N iz 7/ OEE | EE I PO
BT V=4 on=4 Trus =4 -
ANJ7HA] ANJ77R] AJIH] L
GPIO HEEREF U s .

- _ _ _ [ERIMNE ELATIRAE Hi-z/
ERUSD B EAR T BEAR T BEAR T iR
. RH a5 PR A0
GPIO 4R mEAE | @R | RER Efﬁ*&“‘ Egm‘f‘ ';gfﬁ’)\jjoﬁ

M
7K
g1 AT AS T AST T AST T AST T AST T NSy
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'Ejt_\;]? FINAR | FTUE—F
. £L<ix | INTXAA A LLLE FATE-FHLLIE
yn WL e
6 ERREE 51 —WEEE &
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO 4 mERA | AT | R EH”W’E% E;Wﬁ g-%zﬁ/ P——
STE
| AR AT IE
N Hi-z/ PRER L | s
S WA Hi-Z/ Hi-Z/ R R FEARAE 1L FARA 12 |
S| o prisaror | iAo | EERIER e
i bLiE | EE B ‘ Hi-Z/ X%mf
AS T AS0" o
i =
. , Hi-Z/ Hi-z/ EATRRELR | EATRRE Hi-z/
GPIO i#iHs Hi-Z AAAf ASIFT - e P A A0
T
0 Hi-z/ EAE T Hi-Z/
USB IO #T | R | mEse | sEsd EHW‘“E% ggﬁ;{gi gjﬂ;{; .
MEAL'O | INEADOEE
i
TR AS T AT AT AN AAT AAT
b A1
GPIO I | ERT | mERE | RER Em%%@:/ﬁ;%% e
Ethernet At | -, - - [EREIRINGE
EE?RH%?@ X EANT] X EART] X EAT] 1,%%
0 ERTRIER | [ Ak
(j;'acﬁ)%#;ﬁ# iz Hi-Z/ Hi-Z/ e IrH5 Hi-Z/
S s ASTT ASTT P A A7 0"
Ethernet A /1
TR 3 S
WERT | BERT | sER AR
O (e
PHEEA ERTIRIEGR | EATHE
izgi)%f;ﬁ iz Hi-z/ Hi-z/ Hi-z/
S s AT ASTT P A A0

*1: T XA <E—F, RECR XA ~E— R, A My 77— FIHIENMEIELET,
*. A by = NIEEREMELELET,
*3: EPFRI4E SPLC L VA X IC L D BIREN TV D HAZIELET,
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) =X

12. BRI R
12.1 #EXFARER
. ERIE n
IEE al % HEE’J\ Hﬂijc %{H— ﬁ%
R AR R %2 Vee Vss- 0.5 Vss + 6.5 \Y
BB (USB ch.0 ) *L *3 USBVceO | Vss-0.5 Vss + 6.5
BB (USB ch.l ) *L *3 USBVcel | Vss-0.5 Vss + 6.5 \Y
EJF T (Ethernet /i) *h ** ETHVce Vss - 0.5 Vss + 6.5 \Y
T u S EREE AVce Vss - 0.5 Vss + 6.5 \Y
7 u J EYERER AVRH Vss - 0.5 Vss + 6.5 Vv
Vcee+0.5 Ly
Vss - 0.5 (=6.5V) \% USB, Ethernet-MAC i1~ % & <
USBVcc0 + 0.5 .
Vss - 0.5 (265V) \% USB ch.0 v+
ASEE V, ) USBVcel +0.5 s
Vss - 0.5 (265V) \% USB ch.1 v
ETHVcc + 0.5 .
Vss - 0.5 (=65V) \Y Ethernet-MAC i1
Vss-0.5 Vss + 6.5 \Y 5V LT b
Y Y AVvce + 0.5
T 7U?ﬁ¥‘]\jj?€j:* V|A Vss - 0.5 (265 V)
Vcec+0.5
sl -
HTEE Vo Vss - 0.5 (265V) \Y;
Hij(y 7 EE,(}IL ICLAMP -2 +2 mA *9
Hi‘j(‘f(& 7 7 /7 EE'L{}IL % [ICLAMP] +20 mA *9
10 mA | 4mA XA 7
20 mA 8mA # A 7
up 0 > = IS SN _
L" L ~ULfe K B i+ lo 20 mA | 12mA 5 1 7
39 mA P80, P81, P82, P83
4 mA | 4dmA XA
. 8 mA | SmA ¥ A~
" J NZ A [SEQV=—xY _
L LA e loLav 12 mA | 12mA Z A 7
18.5 mA P80, P81, P82, P83
"L AL KRR D R i Ylo - 100 mA
"L L~ RS 2loav - 50 mA
-10 mA | 4mA ¥ A 7
THY LU Y ) < | _ -20 mA | 8mA XA~ i
e oH 20 mA | 12mA ¥ A 7
-39 mA P80, P81, P82, P83
-4 mA |4dmA XA
-8 mA 8mA X A
np g LI S EN=gty - -
H" L VR 1 i lonay S 12 mA | 12mA % 1 7
-20.5 mA P80, P81, P82, P83
"HY LU KR H ) @m Ylon - - 100 mA
H I/‘/\/I/:F‘i‘/j'f‘{&&j] EE{}IL ZIOHAV - - 50 mA
HERE Po - 1000 mw
PRAFIRE Tst -55 + 150 °C

*1: Vgs = AVgs = 0.0V Z JEHEIZ L 72 fE T,
*2: Ve ld Vs - 0.5V K WK< Ae o TIXWIT E R A,
*3: USBV(c0, USBV(cl 1d Vgs - 05V L VIR oo TIEWIT £H A,
*4: ETHVCC 14 Vs - 0.5V K VIR 2o TV T EH A,
BIRF ARG 72 & Vee + 05V 2B A TIWIT EH A,
*6: e R ERIL, U T2 1RO — 7 HEBELET,
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*7: SERIH R %ﬁ‘éﬂ‘ém% 1 AT PiAL 5 E L > 100 ms OHAEINTOFLER A BLE L £
*8: SERFRHAIERIL, YT DT XTSI D B 100 ms OHMN TONEEREZRE L ET,
*9:

< I ICOWTIE, T4, dmrgeE—E . 15, ARAEIKER] 22 L TES0,

c HERBESRMENTIHEA L ZE 0,

« +B AJNTERELE(ER) TITHEHAL 30,

B IEHEART AL ZAOMNTIE, LT ERAIRIEIIZ #E L+BE 5 ML T 7230y,

cHB ANNEATO L E | KT AL ADUWTIZ AT SN DB BRRe B % MO THUELL T2 72 5 & 5 I @i Hl RIEHT O i 2
FHELTLIEEN,

. 1&{%%*ﬁ%w K72 ERTNA ZADOWRENTETRD D 72 WEEE— R Tld, +B AJJEMRH#E S A A — R4 L T VCC i1,
AVCC Vi DEN % LH I, KT NA ZAMOBEI A~ E NI TRV £, TD7-H+B AT Vee, Avce
DENMPHEREVMERFEZEZ RNV E ST L T EI N,

« BT ASA ZAOEPN OFF KF(0 V IZHEE L TWRWEER), ERIXEIRBEARRI+B AJ1 21T > TV DAL, S b EREN
eI TWa7eH, NU—Fr Uty MBIEFICEEE T RERRIMELITO 2 e03d 0 £7,

 HESEEIEE BN SR & T RRicR LETS

Protection Diode

VCC VCC

Limiting j P-ch

racictnr

+B input (0V~16V) w L 4 Digital output
N-ch

“/\WDigital input

R
AVcc

Analog input

<EEFE>
-  HBARAEREFELZ B FLI(EE, B BEGEDHIML, FEETNA I EWETSTEMESHYFT, LESH DT,
FRF—BHTLEZ B EDEIVLE S CHEES S,
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12.2 HERBESHE

(Vss = AVss = 0.0V)

. HIEE N
1EH k=) E-JL By fisE
=D =X
BEIET Vce - 2.7*8 55 V
3.0 ( <3\'fcc) *1
HIREERV EIF) USBch.0 | | USBVcecd | - - \Y
55 N
2.7 (=Veo) 2
3.0 ( <3\'fcc) *3
EIFREEQRY EF) USBchl I | USBVeel | - :5 3 \Y;
‘ *
2.7 (=Veo) 4
3.6 N
3.0 (=Veo) 5
. 5.5
YA R - *
R EE Ethernet A ETHVce 45 (=Veo) v 5
5.5 N
2.7 (=Veo) 6
7 u JEREE AVce - 2.7 55 \% AVce=Vce
7 a7 ENEET AVRH - 2.7 AVce V
g a T U Cs - 1 10 WF | L X2 L—2 ]~
LQS144,
BERE | LQPL76, T i’;%%;ﬁ 40 .85 o
LBE192 Tl

*1

*6:

*7:
*8:

: P81/UDPO, P80/UDMO i1~ % USB i1~ (UDPO, UDMO) & L CfER 4 254
*2:
*3:
*4:
*5:

P81/UDPO, P80/UDMO #ii¥-% GPIO #i+-(P81, P80) & L T+ 24
P83/UDP1, P82/UDML ¥ % USB ¥ (UDP1, UDM1) & L CEM T 256
P83/UDP1, P82/UDML1 ¥ ¥ % GPIO uf#-1-(P83, P82) & L CfERH 4 2 %4

P62/E_PPSO_PPS1/SCK5_0/ADTG_3 i 7% < . [Ethernet-MAC 3 - O *fIi# | D1 % Ethernet-MAC - & L CHE 4 %45

AN
=]

P62/E_PPSO_PPS1/SCK5_0/ADTG_3 Ui 1- & &< . [Ethernet-MAC ¥ Dxis# | D% Ethernet-MAC LIS OREREN 1 & L T
AT 546

o T oY O FIEL, 7. TS ZFEH EOEE] @O ICHFI2oWT) Z2BRLTLEE N,

EIREEN R/ MERENOIEEBE Y v MEGAZMHEEL EORIZ, PEBE®E CR 7 1 v 7 (A A > PLLEHETe)E7-13H
A CR 7 1w 7 TOMBIAT LAKNEEMR O HEMEREE T,

<EFEER>

HRBERMIL, FEET/INT XDIEZ LB ERIU T SRHETT . ERBIFIEDRIENEIL. TN T DRMHDEFA THRAE
ENET BITHEBERHET TRAL TS ES . CORMEEL TRAT S NEHLICEZEERIZTT LB YET
TR — FMIEESATOGEE, FRARH, REDHEE TORMAEIG, RFL TOEEA, TEEIA T SLISNDEM
TORBELZELZDEEIL, BT FEFIZEREFIETIHHHKS =&,
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MBO9B610T & 1)—X

¥4

Ethernet-MAC

Ethernet-MAC
*

R 5 B I
P62/E_PPS0_PPS1/SCK5_0/ADTG_3 E_PPSO_PPSL * P62 /SCK5_0/ADTG_3 vce
PCO/E_RXERO_RXDV1 E_RXERO_RXDVL | PCO
PCL/E_RX03 RX1L E_RX03 RX1L PCL
PC2/E_RX02_RX10 E_RX02_RX10 PC2
PC3/E_RX0L/TIOA06 1 E_RX0L PC3/TIOA06_1
PC4/E_RX00/TIOAO8 2 E_RX00 PC4/TIOAQ8 2
PC5/E_RXDVO/TIOAL0 2 E_RXDVO PC5/TIOALOD 2
PC6/E_MDIOO/TIOAL4 0 E_MDIOO PC6/TIOAL4 0
PC7/E_MDCO/CROUT 1 E_MDCO PC7/CROUT 1
PCB/E_RXCKO_REFCK E_RXCKO REFCK | PC8
PC9/E_COLO E_COLO PC9
PCA/E_CRS0 E_CRSO PCA ETHVeS
PCB/E_COUT E_COUT PCB
PCC/E_MDIOL E_MDIOL PCC
PCD/E_TCKO_MDCL E_TCKO_MDCL PCD
PCE/E_TXER0_TXENL/RTS4 O/TIOB06_1 E_TXERO_TXEN PCE/RTS4_0/TIOB06_1
PCF/E_TX03_TX1L/CTS4_0/TIOB08_2 E_TX03 TXIL PCF/CTS4_O/TIOB08 2
PDO/E_TX02_TX10/SCK4_0/TIOB10_2/ PDO/SCK4_0/TIOBL0_2/
INT30 1 B - E_TX02_TX10 INT30 1 B
PDL/E_TX0L/SOT4_O/TIOB14_O/INT3L_1 E_TX0L IPI\[I)TlﬁOlT 4 _0/TIOB14 0/
PD2/E_TXO00/SIN4_O/TIOA03_2/INT00_2 E_TX00 PD2/TIOA03_2/INT00_2
PD3/E_TXENO/TIOB03_2 E_TXENO PD3/TIOBO3 2

*: Ethernet-MAC N#ERD PTP 1w # B 2 3 Chesd 3 A BRI L £ 97,
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12.3 EHRBAEK

MBO9B610T & 1)—X

1231 EgH
(Vee = AVee = USBVceeO = USBVecl = ETHVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Ta = - 40°C ~ +85°C)
. " HRIR(E .
EH BS | WEA & B e
=S | gX
CPU: 144 MHz,
J&3: 72 MHz,
Flash 2 Wiait,
TraceBuffer: ON, 100 180 mA | *1,*5
FRWTR.RWT = 10,
FSYNDN.SD = 000,
PLL FBFCR.BE =1
FoE—FK CPU: 72 MHz,
J&3: 72 MHz,
Flash 0 Wait,
TraceBuffer: OFF, 65 135 mA | *1,*5
FRWTR.RWT = 00,
F FSYNDN.SD = 000,
T—F Icc FBFCR.BE =0
EI . %2
CPU/JE: 4 MHZ*?,
= CR Flash 0 Wait, -
vee SLE—F FRWTR.RWT = 00, 6 578 | mA | "1
FSYNDN.SD = 000
CPU/J&E52: 32 kHz,
vl Flash 0 Wait, o %
SUE—F FRWTR.RWT = 00, 13 517 | mA | 1,76
FSYNDN.SD = 000
CPU/JE/: 100 kHz,
&3 CR Flash 0 Wait,
SUE—R FRWTR.RWT = 00, 1.3 SL7 | mA
FSYNDN.SD = 000
PLL =
2 e | AL T2MHz 30 89 mA | *1,*5
2Y—F MIECR Ein: 4 MHZR 45 559 | mA |*1
£T— K Iccs ;;\E7{_% R
CER7 2 e | i 32kHz 1.2 51.6 mA | *1,*6
K& CR .
e | JEIZ 100 kHz 1.2 51.6 mA | *1

*1: AR— b [EER, Ethernet {5 11 i,

*. FU I USICTAMHZ ICRE LEZSA
*3: Tp=+25°C, Vc=5.5 V
*4: Tp=+85°C, V=55V
*5: JKeBIREN 1 (4 MHz) i FIIRF (G IR R OVH B BB & 5 L)
*6: KABIREN (32 kHz) fif FIRF(FE IR B DV B BB & & T)
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(Vee = USBVcee0 = USBVeel = ETHVcee = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Ta = - 40°C ~ + 85°C)

. FRIBE
IE E H % ﬂﬁ?% %14: Eﬁ*z Esix*Z ﬁﬁt ﬁﬁ%
TA =+ 250(:,
A A LVD off i 4 10 mA | *1,73
4 f e = 85
oA~ R\/D;ﬁsﬁg' . 55 | mA | *1,*3
e lecr Ta=+25C
it 7 LVD off I 11 5 mA | *1,*4
vee ZA~E—F Ta=+85C
LVD off ) 50 mA | *1,*4
o TA =+ 250(:,
A by 2k LVD off I 1 > mA | *1
-y oo TR Th=+85C
FEL 1T A= ) )
LVD off 50 mA | *1

*1: AR — b EERE
*2: VCC:5'5 \Y

*3: KEIRED (4 MHz) B RF R AR 1 O T B B 2 & Le)
*4: K ERIRE) (32 KHz) i FHIF (R AR A D & BT & 5 o)

EEXHRHER(LVD)ER
(Vee = 2.7V~55V, Vgs = 0V, T = - 40°C~+ 85°C)
. HEE
EHH ERS= HFA &4 Bifsr £
7 B | BX "
IKFEILE "
?%?D%I% lccivo VCC %ﬁé%éﬁﬁ 4 7 PA | AR
IS5y AEYER
(Ve = 2.7V~55V, Vs = 0V, Ta = - 40°C~+ 85°C)
- - HEE
b1 = ERE= 2 ¥4 &4 e BA BT £
T v A Ty
AE] [ vce e 12 14 A
%Qi/(%f%{ﬁ e HER "
AD aAVIN—HLEBFR
(VCC = AVCC =2.7V~55V, VSS = AVSS =AVRL =0V, TA = -40°C~+ 85°C)
< HigE
IRE iS5 U 4 Hifr EE
7 BE | B g
i i [ . .
EIE lecan AVCC %””Jt'tﬁ?{/ﬁ i 8.82 03752 r::
A/D Lunit R
A lecams | AVRH | AVRH=55V 11 196 ] mA
{22 11 B 0.06 4 WA
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12.3.2 IgFHH
(Vee = USBVcee0 = USBVeel = ETHVcee = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Tp = - 40°C ~ + 85°C)
e e BigiE i
HE LS IRF4 & = E =5 B | BE
CMOS
EAT VA | Vvcee ) Vce v | *
"HY LA A ST, (ETHVce)x0.8 (ETHVce) +0.3
AKEER v MDO, MD1
(ex7Y S 5V LI b | .
L AAT) JS i e Vcex0.8 Vss +5.5
Vioms” |- 2.0 - ETHVce +0.3
CMOS
ERAT YA Vcee -
L AT, ] Vss-03 © | ETHVegx02 | V|
o MDO0, MD1
ANEIE |, AN
(e 27V IS J - Vss-0.3 - Vcex0.2 \Y
FAN) TTILy =3
k Vss - 0.3 - 0.8 \Y
ATt
Vce (ETHVcee)= 4.5V,
4mA lon=-4 mA Vce ) Vce v | %
HAT vee (ETHVCC) <45V, (ETHVCC) -05 (ETHVCC)
loH=-2mA
ETHVcc=45YV,
8mA loH =-8 mA
o - ETHVcc Vv *1
o 447 ETHVcc <45V, ETHVce - 0.5
H L1y, lon =- 4 mA
Hi B o V=45V,
lon =-12 mA
12mA
Py Vee <45V Vcee-0.5 - Vce \Y
lon =-8 mA
USBVcc=45V,
P80, P81, lon = - 20.5 mMA *
P82, P83 USBVcc < 45V USBVcc-0.4 - USBVcc \Y 2
lon =-13.0 MA
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FRIE{E
f= 28 e S = : = B |
8 =/ = =K
Vce (ETHVce) =45V,
‘;mﬁ‘ . loL =4 mA Vss ; 0.4 VARES!
Vce (ETHVcee) <45V,
lo=2 mA
ETHVcc=45V,
8mA lo =8 mA .
54T ETHVcC <45V, Vss - 04 Vo
"L Lr v loL =4 mA
7T o Vee=45V,
12mA loL =12 mA
e Vee <45V, Vss - 0.4 Vv
lo,=8 mA
USBVcc=45V,
P80, P81, loL = 18.5 mA N
P82, P83 USBVcc <45V, Vss . 0.4 Vo2
lor =10.5 mA
y—7
2 |- . -5 : +5 uA
FIT T R FNT T Vce=4.5V 25 50 100 KO
HHUE U i1 Vee <45V 30 80 200
VCC,
USBVCCQO,
USBVCCL,
Ak Cin \E/EE'VCC' - - 5 15 pF
AVCC, AVSS,
AVRH
LIgk

*1o S OB K0 BRI e E9, BRI, B AER B)ORRLIE, ERA ETERBOLL LN EREEL D
ZEERLET,

*2: USBVce0 ¥ LTV USBVeel # USBVee &Kl L TWE T,
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12.4 XTI

1241 HAq4>20o0v0RGHEE
(Vce = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

_ - HiRE N
EH iBe | WFE P30S — — By e
=/ =K
> .
Vec=45V | 4 0 | MHz | A3l hsieans
. Vce <45V 4 20
AN JE R Fen
Vec=45V 4 50 MHz | S 2 a v 7 i
Vec <45V 4 20 ) )
o7 X0, | Vec=45V 20 250 N r
]\7’]7 =807 7”%@ teyLn X1 Voo <45V 50 550 ns %DK? = j{:
N a=S PwhlteyLn, 0 o .
L E - P o 45 55 % | A T S
NSV ¢
bV, SEFY tCF’ - - 5 ns IR 1 U
R CR
Fem - - - 144 MHz | v 2% 27w
PR Fec - - - 144 MHz | ~—=2 %7 1 v 2 (HCLK/FCLK)
7 uy g Fero - - - 72 MHz | APBO /S A 7 11 v 7 *?
ARk Feps - - - 72| MHz | APBL "AZ 5 7%
Fepn - - - 72 MHz | APB2 N2 2 11w o7 %2
o tCYCC - - 6.94 - ns NR—2 7 1 P4 7 (HCLK/FCLK)
?ﬂ‘?”f*l Toyero - - 138 - ns | APBO NAJ 1o /R
»]j-/]’ ;/]/E%Fﬁﬁ tcycpl - - 13.8 - ns APB1 NZA 7 1 > 7*2
tovers - - 13.8 - ns | APB2 SR 7 1y ¥

*1 FNEHEMES 0 v 7 OFFIC O TE, [FM3 77 Y RYU 72T ~==27/1] ® [CHAPTER2-1: 7 r v/ ] &ML T
<TEEW,

* HFRY T 2 FANERE SN TS APB ARZZONWTIE 8.7 0y 2 ¥ A4 Y 7T 0] #BRLTLIEEN,

teyH

08 xVee X 0.8 xVec A 0.8 x Vcc
X0 / 0.2 xVce S G TRy 0.2 x Ve
e AR e

tcF tcr
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1242 YFoOv oA bHBEE
(Vce = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

. HIR(E
s "ES ; ir2
KB =5 ¥R & Sy T Bifsr w%
S - - 32.768 - KHz | 7K &b FE IR BT
ATEBE Ve OA - 32 - 100 | kHz | sM@2 v 7 1%
N7 a7 JE tevie X1A - 10 - 3125 | ps |SME7 v 7 RF
AN By LRIE | - Punlloviss | 45 . 55 | % | SMES m o R
wL/teyi e
tey
08 xVee 08xVee - 0.8 x Ve
X0A 02xVee  -f----- 0.2 xVce
Pwx

12.4.3 B CR ZIFF%

AEEE CR
(Vce = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)
_ HIEE
‘R k= &4 - BGr £
el B ZE | BA "
Ta=+25°C 3.96 4 4.04
- T =0°C ~+70°C 3.84 4 4.16 NIV
7 a7 B Fern A MHz
Ta=-40°C ~ +85°C 3.8 4 4.2
Ta=-40°C ~ +85°C 3 4 5 EIANDINNDA
JEN I H8022 7 R ] terwr - - - 90 us *2

*: HRRCREESND 7T v v a AT YWD CR MY 2 U ZHEEOMEE B N U 2 o EICHER LIZ5E
*2. MU UOERERICEE CR 710 v 7 OAEENEZET D ETORMTY, b, MY I U ERER. JEIHEL ERRN
BBTAHMbEHCR 7 ny 72— 7uy 7 LTHERTEET,

B E CR
(Vce = 2.7V ~ 5.5V, Vss = 0V, T = - 40°C ~ + 85°C)
- FRIEME
HEB k=7 &5 B e Br By -
vy 7 B Fcre - 50 100 150 kHz
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12.44 A4 >PLL -USB/Ethernet FPLL DEFFH (PLL DAL A v IICA1 >0 0y 0 F&H)
(Vce = 2.7V ~ 55V, Vss = 0V, Ta = - 40°C ~ + 85°C)

1EH ERk= ﬁmﬁ By fisE
=/ .3 =N
PLL RIRZ EFE B IR+ ; 100 . . s
(LOCK UP ) LOCK H
PLL AJ17 v > 7 J& 5k FoLLi 4 - 16 MHz
PLL 3&fFR - 13 - 75 T
PLL ~7 a3k 7 v v 7 J8 ik FrLio 200 - 300 MHz
AA L PLL 7 1 v 7 R R FeLrpLL - - 144 MHz
USB/Ethernet 27 o » 7 JE I 303 FelkspLL - - 50 MHz | M 3% 0 JE b E%

*1: PLL OFIENLET H £ TORFHEEH

*20 AA L PLL 7 v v 7 (CLKPLL)DFEMIZ DWTIE, [FM3 77 XU RY 7= F~v==27 /] ® [CHAPTER 2-1: 7 1 v 7]
EERL T EE,

*3: USB/Ethernet 7 1 v 7 OFEMIZSOWTIE, [FM3 773U XU 72T ~v==7 )V @lE~ 7 vfEl] © [CHAPTER 2-3:
USB/Ethernet 7 v v 7 A k] #ZHB L T &0,

1245 X1 2PLL DEFARH (X142 PLL DAH2 Oy 2 /[CHBEEZCR 20y 0 FEME)
(Vee = 2.7V ~ 55V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HigE
BE Ea = By wE
=/ R wmA

PLL F&IRZE S BRI+

(LOCK UP B[ frock 100 - - us

PLL A1 7 v 7 K FeLwi 3.8 4 4.2 MHz

PLL #fifs - 50 - 71 SEfE

PLL~ 7 m%&ig 7 v v 7 JE¥ K FrLio 190 - 300 MHz

AA 2 PLL 7 &1 v 7 JE S FeikeLL - - 144 MHz

*1: PLL OFRIENLET D E TORFHEEH
*2. AA 2 PLL 7 v v 7 (CLKPLL)DFEEMIZSWTIE, [FM3 773U RU 7 =5 0~v==2T7 /L] ® [CHAPTER 2-1: 7 1 v 7]
LT3,

<ZEEE>
- AALCPLLODY—RoOvD(ZlE, BTREHF) S TE#ITo/EEZCR 20v2 (CLKHC)EFALL TS AL,
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.
A A v PLL #%:X A A > PLL
PLL AJ) PLL~Z R sy s
AL v 78y 7 (CLKMO) P — sy CLKPLL)
- K 43 AA M 4y &
E#H CR 7 v v 7 (CLKHC)
|:PLL
N 53 J&
USB/Ethernet A PLL #%f5i1X
PLL A7) PLL~Z 1 USB/Ethernet
. . A= 4 FiRI w7 sayy
AA 7 wv vy 7 (CLKMO) K 40 USB/Ethernet ff M 5 4
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12.46 Uty FALHEE
(Ve = 2.7V ~ 5.5V, Vss = 0V, T = - 40°C ~ + 85°C)
®E w2 | WTE | &M L i .
=/ =K
U ‘E b4 ]\ ]\ij#FEﬁ thITX INITX 500 - ns
1247 wWO—F2 Yty bg1320
(Vss = 0V, Ta = - 40°C ~ + 85°C)
Ri(E
ER BS T4 £ B | #E
. BN | B2 | BA .
IR MR torr - 50 ms *1
BIEST b Y dv/dt VCC | Vce: 02V~2.70V 0.9 1000 | mV/ps |*2
N —F )&y MEERE TORRH terr - 0.46 0.76 ms

*1:Vee I tore B/ NI 02V BL T TH D MERH Y £, ZORERHIZERWEGES,
£7
*2: Z @ dV/dt BI% 1T cold start(tors>50 ms) DS U —F U ERHCHE A S ET,

<HEEFEH>
= L Lt HEEGVEEIE, EBEEL L NEEBETFRERFIZL2. 4.6./[ZF0NEF Y Y FINITX)ZAATTF S,

o TS AT 5 TREED & Y

YAY

Vee VbH

0.2V 1
—
' trrT
Internal RST RST Active release
CPU Operation start

FEES
VDH: BEFEBRL Yty FERERE N2.7.BEFRLFIEI #SHEL TS,
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SRRy By HABRKE
(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)
| B hF4 & — ﬁ*ﬁﬁi Eify
=D =X
S ol Vee=45V - 50* MHz
H 77 JE tevele MCLKOUT Voo <45V - PPre MHz

*1: A2 7 vy 7 I (MCLKOUT)IE HCLK D43 E 7 v v 7 T,
BEDFHMEITFM3 773 RU T =T ~v=a7 /L] ® [CHAPTER A NSZA &2 T = —RA ] BB LT IF &,

W27 vy 7 N EATDROVEE . ABISIISA NS ZEEICRE L 8 A,

*2.AHB N2 7 11w 73100 MHz #4825 & &1 4 AL LD E T MCLKOUT # 4% L TL 72 &0,
*3.AHB N2 7 1y 7N 64 MHz 2 % & &3 4 53 LL EOFRE T MCLKOUT 24, LT 72 &0,

0.8 x Vco

MCLKOUT /

teyolE

0.8 xVee
0.2 x Vco

HINREEAHIBE
(Vec=2.7V ~ 55V, Vss =0V, Tp = - 40°C ~ + 85°C)
bi={= ne &4 HBRIE B =
V 0.8 xV, Vv
{552 A s " <
V||_ 02 X VCC V
V, 0.8 xV, Vv
(55t 7 s e «
VoL 0.2 x Vec v

. ave Vi
AJME 5 A Vi Vi f

B * Vo VoH N
HoE 5 AN VoL VoL vl
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w/SL— FAT7HERX EEH SRAM E—F

MBO9B610T & 1)—X

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE ns eSS e MEE B
B Bx
>
LRI toew MOEX vee=toV | McLkn3 . ns
MCSX | 7 FLAH | MCSX[7:0], Vec=45V 9 9
FIRAERE osL-Av MAD[24:0] VeC <45V 12 112 ns
MOEX 1 =7 FL A& | MOEX, Vec=45V 0 MCLKxm+9 -
— /L REFH OEH -AX MAD[24:0] Vec <45V MCLKxm+12
MCSX | — . Vee=45V | MCLKxm-9 | MCLKxm+9
MOEX | ¥EAER5] csL - OEL MOEX, Vec <45V | MCLKxm-12 | MCLKxm+12 ns
MOEX 1 — t MCSX][7:0] Vee=4.5V 0 MCLKxm+9 N
MCSX 1 R OEH - CSH Vec <45V MCLKxm+12 S
MCSX | —MDQM | | MCSX, Vec=45V | MCLKxm-9 | MCLKxm+9
FEFE IRFH CSL - RDQML MDQMI1:0] Vee <45V MCLKxm-12 | MCLKxm+12 ns
Ty NT v T ¢ MOEX, Vee=4.5V 20 -
MOEX 1 5] DS - OF MADATA[15:0] | Vcc<45V 38 - ns
MOEX | — t MOEX, Vec=45V ; ] -
T R L R DH - OE MADATA[15:0] | Vcc<45V
>
%‘/’}’E{fw i twew MWEX \\;ggjj:g\\; MCLKxn-3 - ns
MWEX | =7 FLUAH | MWEX, Vee=45V . MCLKxm+9 -
JIERIE R WEH - AX MAD[24:0] Vcc <45V MCLKxm+12
MCSX | =MWEX | t Vcee=4.5V MCLKxn-9 MCLKxn+9
VEHERERE CSL- WEL MWEX, Vec <45V | MCLKxn-12 | MCLKxn+12 ns
MWEX T —MCSX 1 & i MCSX[7:0] Vee=4.5V 0 MCLKxm+9
HEE R WEH - CSH Vec <45V MCLKxm+12 ns
MCSX | ~MDQM | |, MCSX, Vee=45V MCLKxn-9 | MCLKxn+9
B IR CSL-WDQML MDQMI[L:0] Vec<45V | MCLKxn-12 | MCLKxn+12 ns
MCSX | — t MCSX, Vee=45V MCLK-9 MCLK+9
5 — 5 cst- v MADATA[15:0] Vec <45V MCLK-12 MCLK+12 ns
MWEX | — t MWEX, Vee=45V 0 MCLKxm+9 -
F— 2 R— /L RIEER WEH - DX MADATA[15:0] Ve <45V MCLKxm+12

<EEFE>

- HEBE#ZE CL=30pF £ (m=0~ 15, n=1 ~ 16)
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MDQMI[1:0]

MWEX

MADATA[15:0]

~Rhr

teveLe

L L L L ]

testav

toeH-csH

tweH-csH

v

€ lcsiav

<€ twEH-AX

y

<€ TopH-ax P
[ Address

Address

X

tcsLoEL P
——>f
\ toew ¢
L-WDOML
tesL-rRoQMLY —ELNDQNL
L festwer o
- »
. twew =
- »
tbs-oe toH-oE P
«—>l—> <€ twer-Dx
RD { invaiia X WD
-
> tesLov
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#/)L— FRT7H R EH SRAM E— R

MBO9B610T & 1)—X

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE e e i _ o B By
=/ =K
L MCLK, Vee=4.5V 9
7 }‘ I/XJE;@E#FEﬁ tAV MAD[240] Ve <45V 1 12 ns
fest MCLK \\fifig\v/ ! 192 ns
MCSX JELERF[H] MCSX[7:0] VoS5V 5
tesn Voc <45V ! 12 ns
treL MCLK ://C%ia// ! 192 ns
. , cc<4.
MOEX BAEFF T e MOEX Vce=45V . 9 S
Vee<45V 12
T=HEy hT v ¢ MCLK, Vce=45V 19 ) ns
—MCLK 1 B Ds MADATA[15:0] Vee <45V 37
MCLK 1 — . MCLK, Vee=45V 0 ] o
F— 4 R — )L R DH MADATA[15:0] Vee <45V
e MCLK xﬁf‘l?i’/ ! 192 ns
MWEX BSERFTH - MWEX Vee=45V . 9 o
Vee<45V 12
¢ Vee=45V 1 9 ns
MDQM[1:0] oML MCLK, Ve <45V 12
TEIERF(H MDQM[1:0] Vee=45V . 9
toquH Vec <45V 12 ns
MCLK?}— MCLK, Vee=45V MCLK+18
-?‘—&Ttijm#ﬁaﬁ tops MADATA[15:0] Ve 5V MCLK+ MCLK+24 n
MCLK 1 — . MCLK, Vee=45V . 18 s
F— & R— L R ob MADATA[15:0] Vec <45V 24

<EEFE>

-  NEE#HZFEECL=30pF &
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teveLe
. < >
MCLK L] |_| L] |_| L L L L]
. 1
: test tesh
MCSX[7:0] | | / \__|
i tav. tav
MAD[24:0] Address [ X Address X X
: treL tren
MOEX
: toouL tbomH tbomL tbomH
MDQM[1:0] | |
E tweL twen
MWEX s o |
. : RD ~{ invaiid ) WD !
MADATA[15:0] | {n
s « 1
INFFTLYRNRT7I 2R EFE#P SRAM E—F
(Vec=2.7V ~ 55V, Vss =0V, Tp = - 40°C ~ + 85°C)
- - R N
HH H ¥4 &% = BA7
=/
<~ NVFTVL T A t Vee=45V 0
TR LRI ALE-CHMADY Vec <45V "
MALE,
~IIVF T LT A MADATA[15:0] Vcc=45V MCLKxn+0 MCLKxn+10
7 I\ LA ﬂ<°_‘/]/ I\ tCHMADH ns
FREfE Vee<45V MCLKxn+0 MCLKxn+20

<EFEER>

- HEFE#FZE CL=30pF & (m=0~ 15, n=1 ~ 16)
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tevele

vee [T L L L L
MCSX[7:0] — —h —
MALE ) ]
MAD [24:0] X Address X X Address X X

MOEX \ _/
MDQM [1:0] |/ \

MWEX \ |/

MADATA[L5:0] —_):L Adldress | —{ IRD ) NI ATdress |q | WD | j—
tALE - cHMADV tate-cimapy  teHmapH
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TILFILYRNRAT7Y X FE# SRAM E—F

MBO9B610T & 1)—X

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

- - HREE o
EHH LS b ok 353 BN = By w&E
54 =
t Vcee=4.5V 1 9 ns
CHAL
MALE JEAERS MELK oAy =z e
foran Vcec <45V ! 12 ns
MCLK T — Vee=45V
~IVFTVL T A tchmaDy 1 top ns
7 R L R PRIEERE] MCLK Vee<45V
MCLK 1 — MADATAILS:0] | =45y
~NFTVL TR tcHmADX 1 too ns
T H IR Veec <45V
<HEEFEH>

-  EE#ZEECL=30pF &

MCLK

MCSX[7:0]

MALE

MAD [24:0]

MOEX

MDQM [1:0]

MWEX

MADATA[15:0]

. tevee
D L L
N T\ 1
R i U a —
: X Address X X Address X X
n ., \ /
\ /
E AddressH RD Address WD },
tCI:IMADV < | | tonvaoy i ‘AX:L té:HMADX |
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MBO9B610T & 1)—X

NAND 725w LaE—F
(Vee = 2.7V ~ 55V, Vss = 0V, Ta = - 40°C ~ + 85°C)

Ri&E
"B E= ¥4 &4 Bf
=2\ PN
%’)}fﬁﬁ i turew MNREX \\;ggfj?// MCLKxn-3 . ns
F—Bty T v ; MNREX, Vee=45V 20 - s
=SMNREX 1 B[] DS -~ NRE MADATA[15:0] | Vec<4.5V 38 -
MNREX 1= . MNREX, Vee=45V 0 ] s
F— & R—/L R DH - NRE MADATA[15:0] | Vec<45V
MNALE T = . MNALE, Vee=45V MCLKxm-9 MCLKxm+9 s
MNWEX FE3EIF[H] ALEH - NWEL MNWEX Ve < 45V MCLKxm-12 MCLKxm+12
MNALE | = ¢ MNALE, Vee=45V MCLKxm-9 MCLKxm+9 s
MNWEX 3% 4L I ] ALEL - NWEL MNWEX Vec <45V MCLKxm-12 MCLKxm+12
MNCLE 1 = ¢ MNCLE, Vee=45V MCLKxm-9 MCLKxm+9 s
MNWEX 3% 4L I ] CLEH -NWEL MNWEX Vcec <45V MCLKxm-12 MCLKxm+12
MNWEX | = ¢ MNCLE, Vee=45V 0 MCLKxm+9 s
MNCLE #ZAERE[H] NWEH - CLEL MNWEX Vec <45V MCLKxm+12
%’)}V\/’\Eﬁ e tawew MNWEX \\525121// MCLKxn-3 - ns
MNWEX | = . MNWEX, Vee=4.5V 9 +9 s
5 — 4 R NWEL-DV | MADATA[15:0] | Vcc<45V -12 +12
MNWEX 1 = ¢ MNWEX, Vee=45V 0 MCLKxm+9 s
F kL R NWEH-DX | MADATA[15:0] | Vec<45V MCLKxm+12

<EEFEH>

S EFR A EE CL
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NAND 77 v 2 U — K

't

tCYCLE

MCLK h

Vou -

MNREX

tnrew

% VoL

MADATA[15:0]

NAND 77 v ¥ 27 RLVATA K

tevele

'
'
[
%
'
1
'
1

oo N--¥Y .

_ Ve N A Ve N NN

MCLK
: taLEn-NwEL ! :

MNALE +~ Vou 5 5
MNCLE i i

: thwew :
MNWEX - >

\:VOL 77 Von

: tnweLov : tnwen-Dx .

] h 'r‘:
MADATA[15:0] « 7~ VoH _ i% Vo

: VoL 74 b “ VoL
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NAND 79 v a2 K74 b
torae

MADATA[15:0]

! taLEL - NwEL : :
MNALE N Voo ; ;
: toLEH-NwWEL i i tNwEH-CLEL ,
MNCLE : Vou i i S Vo
MNWEX - B
~>c Voo /,4 Von
! tNwELDV ! tnwEH-DX
st < >
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5 RDY AKBRAS VY
(Veec = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

FRIBIE
eSS B £

=/ =X

MCLK T Vee=45V 19
MRDY A Jj trovy! MCLK, - ns

v b7 T MRDY Vee<45V 37

Jm
5t
N
R

HH

RDY AJjE%

MCLK

Original Over 2cycles

MOEX
MWEX

tRDYI

MRDY

RDY f# i

2 cycles

A
A

Extended

MOEX (5 /7

MWEX )

troy

MRDY 0.5xvVCC

)
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1249 N=XZALCANELZ>T

BAIANEAZVT
(Ve = 2.7V ~ 5.5V, Vss = 0V, Th = - 40°C ~ + 85°C)
- FRIE{E
HE LS nFA 353 By w&E
=&/ =X
TIOAN/TIOBN
AL A ttT wH | (ECK, TIN & L Aever ; ns
TIWL THERAT % LX)
triwn triwe
ECK

Vins ViHs
—a V||_s VILS

FUHBAREASVYT

(Vec=2.7V ~ 5.5V, Vss =0V, T = - 40°C ~ + 85°C)

— . FHiE
HE 5 HT 4 & mn | x| M %
TIOAN/TIOBN
AF L AE ttT RGH | (TGIN & L CHfi 2tever - ns
TReL EERR=))

trreH trreL
TGIN Vs Vs v v \
ILS ILS

<XEFE>

- teyep/d APB /XX OOy ODY A VIERITT, N—IX X4 IHEHRSIA TS APB /IWIEE/ZDVTIE 8. 70w 0
BV oSh) FHEL TS,
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12.4.10 CSIO/UART #7327

CSIO (SPI =0, SCINV =0)
(Vee =2.7V ~ 5.5V, Vss =0V, T = - 40°C ~ + 85°C)

_ - Vec < 45V Vec24.5V "
HE i£E | mF4 # Bifr
B/ BX &/ &KX
B—L—F - - - - 8 - 8 Mbps
YUTNTIa T
‘H‘/JI’ 7R A i tscve SCKx Ateyep - Atcyep - ns
. SCKX,
SCK l —SOT E@E#Fﬁﬁ tSLOVI SOTx < AH -30 + 30 -20 +20 ns
SIN—SCK T SCKX, ET—F
oy b7y TR Gyshi SINX 50 - 30 - ns
SCK T —SIN A—/1 ]\\E%?Fﬁﬁ tSHIXI SSCIE))((' 0 - 0 - ns
YIUTNTa
"L")/\"/I/XFFE 7 tsisH SCKXx 2tcyep - 10 - 2tcycp - 10 - ns
PN A
"H"/\QIVXFIJE 7 tSHSL SCKXx tcycp +10 - tcycp +10 - ns
R SCKX,

SCK l —SOT JE*?}LT:E%EFEE tsLove SOTx 2 L—T - 50 - 30 ns
SIN—SCK T SCKX, E— K _ -
v b7 v TR bivsHe SINX 10 10 ns
SCK T —SIN A—/1 ]\\E%?Fﬁﬁ tsHixe SS(;:\(];(' 20 - 20 - ns
SCK 37 T Y FFfH] tF SCKXx - 5 - 5 ns
SCK 37_F v B[] R SCKXx - 5 - 5 ns

<EEFE>
-  CLK FEIE— FEDXFHEETT,

- teyep/E, APB /WX 2O v oDV ILERITT,
VINFIro0o3 20 PALEGSATIVEAPB /INIEE/ZDIVNTIE 8.0 v 081054 #FELTSE
éc ‘0

- ABEREEEYOT— R, R— FBEDHDIRIETT, #IZILSCKX_0, SOTX_1 DA EHEILIRIFI TT,

-  HEFE#ZZECL=30pF &
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tscyc
\ Vou ¥
SCK
< VoL VoL
tsLov
VoH
SOT VoL
Tivshi > tshixi >
va ViH Vle
SIN X Vi VLA
T AHAE—R
) fsLsH o tshsL _
Vi i ViH ViH
SCK L Vi Vi p4 \
tF +—1R
tsLove
V,
Ve X
tivsHe > tsHixe >
SIN A Vi Vin ]
N Vi Vi 4
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CSIO (SPI =0, SCINV = 1)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

. - Vece <45V Vcc24.5V "
HE BE | HF4 e _ a _ a B
=D =X =2\ PN
R—1—h - - - - 8 - 8 Mbps
UTNTa T
"j-/{) 7/1/ﬁ/]) i tSCYC SCKx 4tCYCP - 4tcycp - ns
. SCKX,
SCK T *)SOT E@E#Fﬁﬁ tSHOVI SOTX < 2 & - 30 + 30 - 20 + 20 ns
SIN—SCK | SCKX, Et—F
Ty N7y T EEH] fvst | SINX 50 - 30 - ns
SCK \L *)SIN /_j:—‘/l/ ]\E#Fﬁﬁ tSLlXI SSCI:I}\(I;((, 0 - 0 - ns
YT ay s
..L..)/\o Pt tssw | SCKx 2ty - 10 - 2teycp - 10 - ns
YT aw s
"H")/\O/I/thg 7 tsHsL SCKXx teyep +10 - teyep +10 - ns
SCK 1 —SOT SEAER: t SCKx, - 50 - 30 ns
SHOVE SOTX AL—7
SIN—SCK | SCKX, TR
v b7 v TR tivsie SINX 10 - 10 - ns
. SCKX,

SCK l —SIN F&=~—/L R E%‘:FEﬁ tsLixe SINX 20 - 20 - ns
SCK 37 F b FE[H] tF SCKx - 5 - 5 ns
SCK 37 | v BERH R SCKXx - 5 - 5 ns

<ETEEE>
-  CLK FEE— FEDXFHEIETT,

- teyepld. APB IR 2Oy DY A OIBERITY, SIAFIF2o322 PG ERESHATIVE APB /NWIXEE/ZD
Tl 18.70v o 81054 #HEL TS,

- ABEREEEYOT— R, R— FBEDHDIRIETT, #IZIESCKX_0, SOTX_1 DA EHEILIRIFI TT,
-  HEFE#ZZECL=30pF &
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tscyc |
v
ScK Vo V\ VoH
/ oL-K
tsHovi
VoH
SOT VoL
tivsLi > tsuxi >
va ViH Vle
IN
S X Vi VLA
v AHE—R
: {sHsL . e {sLsH .
~ Vin VlHAf
SCK
VlL N V||_ VlL
tR tS‘HOVE tF N
- N X
; tivsLE " IsLixe ;
SIN ViH ViH
K Vi ViL

AL —TF— R
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CSIO (SPI =1, SCINV = 0)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

Vee <45V Vcc=4.5V
HH ERE= ¥4 &5 - - - - B
B/ X =/ =X
AR—L—F - - - - 8 - 8 Mbps
PONE VAPV
YA TN A i tscye SCKx Ateyep - Atcyep - ns
SCK T —SOT YR R[] tsHov! SS%*% -30 +30 -20 +20 ns
SIN—SCK | SCKX, NAH
Ty kT T tvst SINX £ R 50 ) 30 ) ns
SCK l —SIN F—/L ]‘E%‘:FEﬁ tsLixi SS(;:\(];(' 0 - 0 - ns
R SCKX,
SOT—SCK i E@E#Fﬁﬁ tso\/u SOTx ztcycp -30 - ztcycp -30 - ns
vITNTa T
"L")/\"/I/XFFE 7 tsisH SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
SUTINTa s
"H")/\QII/XTIJE 7 tsHsL SCKx teyep + 10 - teyep + 10 - ns
SCK 1 —SOT AL t SCKx, - 50 - 30 ns
SHOVE SOTx AL —7
SIN—SCK | SCKX, T— KN . -
RNV i tivsLe SINX 10 10 ns
SCK | —SIN 7~ —/v R tsLixe SS(;:\(]))((' 20 - 20 - ns
SCK 37 F Y ] tF SCKx - 5 - 5 ns
SCK 37 _F v HE[] tR SCKx - 5 - 5 ns

<EEFE>
-  CLK FEIE— FEDXFHEIETT,

- teyep/d. APB N OO w o DH 1 O ILERTT,
NNFIr203 20 Y FUALERSA TS APB /IWNIBE/ZDIVTIE 18.70 v 0 81v 054 #HHEL TS,

- AHEEILE ) O — F~ - F— FEEDADRITT,
#IZ (£ SCKx_0, SOTX_1 DA E L EILRIES) T,

-  HEFE#ZZECL=30pF &

tscve X
Vo

X Voo Vo

SCK |‘ tsovi N tsHovi
Vou ~Von
SOT VoL VoL
~: tivsLi > tsuxi »

SIN Vi Vi

TALE—R
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tsLsH | tsHsL
| > |e
SCK Vi Vi [ A Vi
X Vi Vi
— —
* tF tR » tsHove
Von ~Von
SOT VoL VoL
tivste —»le———  Tsuxe
ViH Vi
SIN Vi Vi

AL —T7F— R
*TDR LY RAXIZTA T 5 EEL
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MBO9B610T & 1)—X

CSIO (SPI =1, SCINV = 1)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

- - Vee < 45V Vcc=4.5V o
EHH iE b ok 353 = = = - By
=2\ =X =2\ PN

R—1—h - - - - 8 - 8 Mbps
UTNTa T
4%4)' 7 H A - tscve | SCKx teyep - Uteyep ; ns
SCK | —SOT JF#AERF ] tscovt SS%'%‘( -30 +30 -20 +20 ns
SIN—SCK T SCKX, < AH
o Ty THEH st SINX F— R 50 . 30 - ns
SCK T —SIN ~—/b R tsHixi SSCIZE;(’ 0 - 0 - ns

N SCKX,
SOT—SCK T JE{:‘@ E#Fﬁﬁ tSOVHI SOTX ztcycp -30 - ztcycp -30 - ns
YT ay s
"L")/\QIVXFIJE 7 tSLSH SCKXx ztcycp -10 - ztcycp -10 - ns
YIUTNTa
H L 7 tshsL SCKXx teyep + 10 - teyer + 10 - ns

N SCKX,

SCK l —SOT JE":EE#FH% tsLove SOTx P 1/_7\~ - 50 - 30 ns
SIN>SCK T SCKx, | ®—F
Yy FT SRR tivsHe SINX 10 - 10 - ns
SCK T —SIN A—/1 ]\E%EFEE tsHixe SS(;E))((' 20 - 20 - ns
SCK 37 F v K] tF SCKXx - 5 - 5 ns
SCK 37 _F v [ tR SCKx - 5 - 5 ns

<ETEFE>

CLK [FEE— FEBEDXHEE T,

- tcyep /E, APB /NI 2Oy ODH A OINEREITY, NIFIF 20320 FPALIEGESHATINE APB /NI EE/ZDL)
T/t 18.7O0v o581+ 0>4) LTSS,

- ABEEEEYOT—F  R— FEEDADIRIETT, #IZILSCKX 0, SOTX 1 DA B EIZ RN TT,
- N EIE#AZECL=30pF &
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scve |
Y
SCK Vo VoL VoH
——— tsovH ———» tsLowi
/o Vo
SOT N VoL VoL
tivshi > tsHixi »]
Vin ViH
SIN Vi Vi
VALZE— R
tR tsHsL o 1< tsisH 0 LtF
SCK v Vi Vi
| Vi 7(VIL Vi
tsLove >
V. V.
SOT OH OH
VoL XT Vou
tivshHE —ple——— tshixe
ViH ViH
SIN Vi Vi
AL —TFE— R
UART #\ o O Y9I ANEXT =1)
(Vee =2.7V ~55V,Vss =0V, Tp = - 40°C ~ + 85°C)
HE LGRS & ;N mX | BEfI "%
YIUTNTa T "L"/\DJI/XFTJE tsisH teyep + 10 - ns
UTNT vy 7 HYNLRIE tshsL teyep + 10 - ns
— C_.=30pF
SCK 32 F 0 s tF - 5 ns
SCK 37 _E v A tR - 5 ns
tR ¢ t tF
SCK —> SHSL -~ SLSH —> |[—
Vi Vi Vi1
Vi Vi Vi
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12.4.11 $KBAH 1S 20
(Vce = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

) . HiEHE N
HH 5e | WEE e _ 7 s
&/ ®X
AD 1) N—H
ADTG R UH A
FRCKXx - 2teyee™ - s T oV—S A ivANjzayy
A7 b
1Cxx ¥ S F v
AL RIE tt'NH' DTTIXX - Dtoyer™ ; ns | WEY =3 L—X
INL A <E— R,
W - K * -
INTXX, AbvT R | Zeovee +100 " sEna g,
NMIX ZFR< NMI
zAvE—F, 500 - ns
ARy TE—R

* teyep lX APB NR 7 2w 7 DY A 7 VT, AID 2 N—F, ZHEREY A <, SNTELAL DN HER STV 5D APB N AEFIT
DOWTIE 187 vy s FAY T T L) 2L TIIZEN,

tINH L thL

T Vs Viss
— Viis Vis

Y ___
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12412 O 7y FHD4 24320
(Ve = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)
e HIR(E "
HH = & __ RME B
=/ =X
AIN 3 7-"H"I& tAHL -
AIN 3f7-"L"& tarL -
BIN J1-"H"I& taHL -
BIN Js1-"L" & taLL -
AIN"H"L~UL7» 5 ¢ PC_Mode2 £ 721
BIN 37 _F ¥ iR AUBU PC_Mode3
BIN"H"L~UL7» 5 ¢ PC_Mode2 £ 7-1%
AIN 7 F Y B¢ BUAD PC_Mode3
AIN"L"L L5 ¢ PC_Mode2 ¥ 7-1%
BIN 37 F 0 ¢ ADBD PC_Mode3
BIN'L"L~L7 5 ‘ PC_Mode2 £ 7-1%
AIN 37_F Y B[ BDAU PC_Mode3
BIN"H" L1 b5 t PC_Mode2 *7-1% Dt ® _ ns
AIN Y7 | 0 B BUAU PC_Mode3 e
AIN"H"L~ULn 5 ¢ PC_Mode2 £7-1%
BIN 32 F ¥ I¢fH AUBD PC_Mode3
BIN'L"L L5 ¢ PC_Mode2 £7-1%
AIN 7 F Y B¢ BDAD PC_Mode3
AIN"L" L UL 5 ¢ PC_Mode2 £7-1%
BIN ~7_F v B¢ ADBU PC_Mode3
ZIN i "H"& to QCR:CGSC="0"
ZIN SHF"L"E thL QCR:CGSC="0"
ZIN L~ULFEED B AIN/BIN } —uqn
SF 0 ST D R tzaee QER:CGSC="1
AIN/BIN N2 TV 37 ED . g
BEfEI 5 ZIN LU e tagez QCR:CGSC="1

* teyep (X APB NR T 11y 7 DY A J)VIERITTT, 77 v RAU U Z PRI TS APB NAFEZZONTIE 8.7 m w7 XA
Y7 I A EBRLTITEIN,

tAHL tALL

< > <
AIN

< > < > +—Pp P>

tauBu tBUAD tADBD tBDAU
BIN
> < P
tBHL tBLL

Document Number: 002-04678 Rev.*C Page 105 of 135



aCYPRESS‘ MB9B610T 1)—X

e 4 EMBEDDED IN TOMORROW™

P tBHL R P tBLL
BIN
< N < » B —— >
tBUAU tAuBD tBDAD tADBU
AIN
X tAHL g taLL "
tze
ZIN
Vo o N
ZIN
K ,,,,,,,,,,,,,,,,,,,,,,,,,,
< » tapez
tzaBe < >
AIN/BIN
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12413 ’C #7320
(Ve = 2.7V ~ 5.5V, Vss = 0V, T = - 40°C ~ + 85°C)

- Standard-mode Fast-mode "
EH i & _ — - _ B | #&
=/ =X =/ =R

SCL 7 & v 7 A FscL 0 100 0 400 kHz
(Kf|) T2%— b1 &
R—L I\\‘H%ﬁfﬁ tHDSTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 & v Z"L"I& tLow 4.7 - 1.3 - us
SCL 7 = 7"H"¢E tHlGH 4.0 - 0.6 - ,J.S
KiE TAZ— k] &
Ty N7y 7°E#FEﬁ tsusTa 4.7 - 0.6 - us
SCL 1 —SDA _
— - C_ = 30pF,
T — A m—)L REEH _ "
SCL| —>SDA | 1 tHppar R=(Vp/lo)*1 0 3.45*2 0 0.9*3 us
T—Ht v N7 v TR
SDAl T _>SCL T tSUDAT 250 - 100 - ns

N
'y b Ty 70E#FEﬁ tsusto 4.0 - 0.6 - us
SCL T —SDA 1

NS

(25— ] FffkL oo taur 47 - 13 - us
NA 7Y —FEH

8MHz=
tCYCP§4OMHZ 2 tcycp*4 - 2 tCYCP*4 - ns *5
. 40MH
/ /l’ A7 A /I/ﬁ tsp tCYC’(;)é GOZI\;HZ 3 tCYCP*4 - 3 tcycp*4 - ns *5
60MHz <

*1:R, CLIF, SCL, SDA 7 1 D7 NVT v THHL, AMER T, Vp IZ7 N7 v ZHRPLOBIREE, loy 1% Vo RIEETZ 7~ LE T,
*20 R tuppar 13072 < & T34 2D SCLIEBDO"L" K (tLow) ZEE L TWRWE W) Z L &z L TWARITIER Y A,

*3: Fast-mode 12C /S 25 /3 2 % Standard-mode 1°C /X 2 3 25 LT T X F 4%, TR S5 oM tsupar =250 ns 22 L7z T
70 EH A,

*4: toyep 13, APB XA Z 1w 7 DA 27 VT, IPC AR STV D APB RAFEBIZONWTIE 18, T u vy s A ¥ 7T 4|
ML TL 72 &V, Standard-mode i flFIX, APB X2 7 1w 7 % 2 MHz UL EICERE L TL 72 &V, Fast-mode i R I%, APB
N2y 7% 8MHzZ UL EIZEREL T &,

5. JARTANE OBV U AZEREIZEY 2,3, 4BRICUIV a2 2 2 LR TEET,

APB2 NZA 7 v v ZJHREBITIG U T, AR T A NVHEHOEFEZ LTI,

A T T
SDA ‘X, / i >< | / W
L bow tsunar tsusta toor
SCL _:_ Y /_‘_ W
e o e —»
tHpsTa tiopar  theH tHpsTa tsp tsusro
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12415 ETM #1325

MBO9B610T & 1)—X

(Vee =2.7V ~ 5.5V, Vss =0V, T = - 40°C ~ + 85°C)

_ . R E "
HE s WFE e _ _ B s
-2\ ®gX
_ ‘ TRACECLK, | Vee=45V 2 9
TSRV R t ‘ ns
ETMH TRACEDI[3:0] Vec <45V 2 15
TRACECLK , Vce=45V - 50 MHz
IRAL 1t
JE TRACE Vec <45V - 32 MHz
TRACECLK
TRACECLK t Vcee=45V 20 - ns
VAR ACE TRACE Vee<45V | 3125 - ns
<AEEFE>
- YEIE#AZEECL=30pF &
tevee

HCLK

|
]
TRACECLK :

| |
/_: Von : Voo ;1 Von
| | |
i termn ' teran i
‘ I ! I
TRACEDI[3:0] ‘ : Von ‘ : Von
! Vo ! VoL
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12.4.16 JTAG #1324

MBO9B610T & 1)—X

(Vee =2.7V ~ 5.5V, Vss =0V, T = - 40°C ~ + 85°C)

. w HEE
HH ERE= 2 pr o] &5 = - B wE
=/ =X
TMS, TDI ¢ TCK, Vee=45V 15 i s
Ty 7w SRR JTAGS TMS, TDI Vee < 4.5V
TMS, TDI . TCK, Vee=45V 5 ) "
R—L IR JTAGH TMS, TDI Vec <45V
TCK Vee=4.5V - 25
TDO E@Hﬁlﬂ?ﬁﬁﬁ tJTAGD TDd ns
Vee <45V - 45
<AEFE>
- SrEFE#HZE CL=30pF &
| |
TCK ! v |
| OH —=
VET _
: | tI'I'AGS : tlTAGH |
! :4—»4—»‘
TMS/TDI | “Non " Von™
1 VoL ! VOL
+ | |
| | l l
 trraco |
-+
TDO !
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12.4.17 Ethernet-MAC #7327

RMII #%4{&(100Mbps/10Mbps)

MBO9B610T & 1)—X

(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V*Y)
(Vss = 0V, T, = - 40°C ~ + 85°C, C, =25pF)

= w HE
HH ERE= pr o] &4 = = Bf
=&/ PN

7 S N
é‘j ;/‘I//;? Z\E 77 trercve E_RXCKO_REFCK FEHE 20 ns - i ns
77 Lo AT 0y s
)H/ ?/I/X M == ’ trercven E_RXCKO_REFCK trercyen/trercye 35 65 %
Voy VLo ARruayr
)L/ \07/1/} IEES i trercveL E_RXCKO_REFCK trercvel/trereye 35 65 %
REFCK | — #%({F7—% oo
FEFEIRFR (ch.0) ETXEND

trmITx = - - 12 ns
REFCK1 — BfE7—7 £ TX02TX10,
FEFERFH (ch.1) _ _ ,

E_TXERO_TXEN1

*1: 4.5V ~ 55V BIERHI M ) EIREZ I 2 D720, M ICEIHRPT 2 8T 5 2 L AR L7,
*2:RMIHEBITY 77 L2278y 71350 MHZ ICEE SN TWET, 7 1 v 7 FEEIIHET 5 PHY 5514 20 207~ L T<

7ZEW,

E_RXCKO_REFCK

N\

ZL ViHs

tREFCYC

ViLs

74V|Hs

tREFCYCH ———|

tREFCYCL

E_TX03_TX11

E_TX02_TX10 on
E_TX01 >§ V.
E_TX00 oL
E_TXENO tRMIITX

E_TXERO_TXEN1
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RMII {§(100Mbps/10Mbps)
(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V)

(Vss = OV, Ta = - 40°C ~ + 85°C, C, =25pF)

_ . FREAE o
- s Y EYs =
B/ =X
Vo7 Lo A0y i
YA I NT A L trereve E_RXCKO_REFCK 14 20 ns - - ns
V77 Lo A7ay
)H/ ?/I/X i =5 7 trercycH E_RXCKO_REFCK trercven /trercve 35 65 %
V77 L A7avyy
. )L z \"7/1/;<r|15$ b trercyeL E_RXCKO_REFCK trerevel Mrercyc 35 65 %
%55 — 4% —REFCK | E_Eigé’
v k7 v ZHE(ch0) E_RXDVO
trRMIIRXS > ) 4 ] "
— E_RX03_RXI11,
%f&7 —4#—REFCK E_RXSS_RXN
T b7 SR (ch.1) E_RXERO_RXDV1
REFCK | »&Z (27 —% E—Eﬁgé'
R— L RE#fE(ch.0) E RXDVO
tRMIIRXH 3 ) 2 - "
— E_RX03_RXI11,
REFCK T —ZGT— X E_Rxgg_Rxm
A —/ REEfE(ch.1) E_RXERO_RXDV1

X RMIETY 77 L A7 8 v Z7F 50 MHZ IZEESINTWET, 7 ua v ZEERER T 5 PHY T35 208K 2= L T<
720,

k————  tREFCYC —8
E_RXCKO_REFCK

\ /' ViHs ViLs /L ViHs

E RX03 RX11 k——— tREFCYCH —| tREFCYCL—|
E_RX02_RX10

E_RX01 X‘ ViHs VIHS_§<

E_RXO00 = ViLs ViLs

E_RXDVO

E_RXERO RXDV1 k— IRMIIRXS —[¢tRMIIRXH~
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IHR—DA VMBI —R

MBO9B610T & 1)—X

(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V)

(Vss = 0V, T, = - 40°C ~ + 85°C, C,=25pF)
) HkE
EHH LR nFR & = = Bfy
=/ =X
~FX—V AV NHZe s
A 2V 5 A 1> (ch.0) . F_MDco ) 400 - ns
VX —VA MR BT MeYe E_TCKO_MDC1
A 2 V5 A 1* (ch) -
~FR—U AL AT
TR VA ] E_MDCO
H \/\/Ii?lpa?#‘ (Cho) tMDCYCH tMDCYCH/tMDCYC 45 55 %
A=V AL M By E_TCK0_MDC1
"H" LV AEZ (ch.l) - -
~X—=V AV NHI v
TRUAS E_MDCO
DAY I/X rl]ﬂf#‘ (ch.0) tmpeyel tvpcve/tvpeve 45 55 %
XA—VAL NI Ay E_TCKO_MDC1
"LV ABESE (ch.l) - -
MDC| — MDIO
SEFERERT (ch.0) t F_MDIo0 - - 60 ns
MDC | — MDIO Moo E_MDIO1
FEAEIFH] (ch.1) -
MDIO—MDC 1
£ 17 o I8 (ch) t =MbIoo : 2 : ns
MDIO—MDC | MPIS E MDIOL
b7y FHEH (ch.l) -
MDC T —MDIO
A—/V R (ch.0) ¢ F_MDIo0 - 0 - ns
MDC T —MDIO MPIF E MDIOL
R—/L REFE (ch.1) -

*: Ethernet-MAC O L VA X HET, YA I NVF A ABRHBEEZH-ZT L OICREL T I,

E_MDCO (output)
E_TCKO_MDC1 (output)

E_MDIOO (input)
E_MDIOL1 (input)

tmbcye
/ \Vow v
N Vou 7 \' Vol 7

[«— tMDbcYcH tMbeycL:
“ViHs ViHs J§< >§LVIHS ViHs J§<
— ViLs ViLs = ViLs ViLs
k—tMDIS - ¢—tMDIH — k—tMDIS >¢—tMDIH —

k— tmMbo — k— tmbo —

E_MDIOO (output)
E_MDIOL1 (output)

"VoH
— VoL

VoH
— VoL
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MII %48 (100Mbps/10Mbps)
(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V™Y)
(Vss = 0V, Ta = - 40°C ~ + 85°C, C_=25pF)

. " HIR(E .
HE BE nFR &5 Bifr
&=/ =X
100 Mbps, ns
EEIa Y7 FEHE 40 ns i i
PA T NE A LF trxeve E_TCKO_MDC1 10 Mbps, ] ] s
FEHE 400 ns
FEZ ey
t'{"/\o/l/ x/rhg$ tTXCYCH E_TCKO_M DCl tTXCYCH/tTXCYC 35 65 %
EE7 vy
‘jI‘{'/f/l/ X/rIJE = trxcyeL E_TCKO_MDC1 trxevel/trxeye 35 65 %
E_TX03_TX11,
E_TX02_TX10,
TXCK ] — #FT—% t E_TX01, ; - 24 ns
S R ] MITX E_TXO00,
E_TXENO,
E TXERO TXEN1

*1: 4.5V ~ 55V BIERHII M IEIREZ I Z 2720, M TICEIHRLZ BT 5 2 &L ARt L7,

*2: MII K CTR5(E 7 v » 7 12 100 Mbps C 25 MHz, 10 Mbps T 2.5 MHz IZ[EE SN TWET, 7 1 v 7 EE T8 T 5 PHY T34
ADHUE Z T2 L TL S0,

ke ttxecYC —— |

E_TCKO_MDC1
A /
7 ViHs ViLs 7 ViHs

E_TXOS_TXll tTxcycH trxcycL ——|
E_TX02_TX10 |
E_TX01 VoH
E_TX00 VoL
E_TXENO
E_TXERO_TXEN1 ——tmiTx
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MII 52{§(100Mbps/10Mbps)
(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V)
(Vss = OV, T = - 40°C ~ + 85°C, C,=25pF)

] RIRIE
HH Ea = InF4 &% = = B
=D =X
100 Mbps, ns
Zigr v vy FEHE 40 ns ) )
S PN trxcye E_RXCKO_REFCK 10 Mbps, _ _ N
FEHE 400 ns

2fErmy s
"XHT::;\D/I/X/ﬂ]Egi tRXCYCH E_RXCKO_REFCK tTXCYCH/tTXCYC 35 65 ns
ez vy
")T_'{'/*’/I/X/ﬂlgg’g tRXCYCL E_RXCKO_REFCK tRXCYCL/tRXCYC 35 65 ns

E_RX03_RX11,

E_RX02_RX10,
S{&7 —# —>REFCK | ¢ E_RXO01, ) 5 ) ns
v b7 FHEH MIIRXS E_RX00,

E_RXDVO,
E_RXER0_RXDV1

E_RX03_RX11,

E_RX02_RX10,
REFCK | »>%f57 — % ¢ E_RX01, ) 2 - ns
R—/L REERE MIIRXH E_RXO00,

E_RXDVO,
E_RXER0_RXDV1

* M A& C215 7 2 v 7 13 100 Mbps C 25 MHz, 10 Mbps C 2.5 MHz IZ[EE S TWET, 7 v v ZREE TR T 5 PHY T34
ADOHIEE T2 LT IZEW,

E_RXCKO_REFCK tRxCYC
ZL ViHs jé ViHs
ViLs
E_RX03_RX11 {RXCYCH | tRxcYcL——>
E_RX02_RX10
E_RX01 ViHs ViHs
E_RX00 ViLs ViLs
E_RXDVO
E_RXERO_RXDV1 tMIIRXS—tMIIRXH>
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125 12 Evy F AIDaV/IN—4

A/D M ESRMRYE
(Vec = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Tp = - 40°C ~ + 85°C)
. HiEE
EH k=3 ¥4 : BAfF w&E
- B/ m BX
Sy fineE - - - - 12 bit
T oy B R - - - +1.9 +45 LSB
oy EARERR 7S - - - +1.9 +25 LSB
e b7 oUv _
CEIT 7 Vor ANXx - +5 +15 mV | AVRH=2.7V~55V
TIVAr—)L hT
Loy e Vist ANXX - AVRH*9 | AVRH +15 mvV
1.0% - - AVec=45V
IE Ml - - S
ERIH 1.2+ - - K AVCC <45V
* _ - >
7Y S Ts . 2 ns | LVee=45V
*2 - - AVcc <45V
%%QT sy Teck - 50 - 2000 ns
B EFF ALK RE B
il Tstt 1.0 us
TR 7\)\jj§% CAIN - - - 12.9 pF
N 2 AVcc=45V
o R - - -
7 IR T AT AIN 3.8 k2 AVcc <45V
gﬂ?%/w‘aﬁa;’c 5o i i i i 4 LSB
VAVR=R/Z il NN
HY— Bk ] ANXX - ] ° hA
7 a7 ANIEE - ANXX AVss - AVRH \Y;
FEUEE T - AVRH 2.7 - AV e Y,

*1 HREERNEY U SR (Ts)+ 2 ST R (Te)DfE T,
e/ NVERIFRE O &ML, LT oY T,
AVec=45V HCLK=120 MHz # > 7°U > 7 H§f#]: 300 ns, = > X7 HEf#]: 700 ns
AVee<45V HCLK=120 MHz # > 7°U > ZH§f#]: 500 ns, = > X7 BEf#]: 700 ns
T T Y o TRER(TS), 2T vy 7 EE(Teck) OIS ZmE T 5 LI LT ZaWn, 70 U 7R, a7
a7 RABOBEAIZONTEI. TFM3 773 RU 725 0<w=a7 /) TFual<rafml © [CHAPTER 1-1: A/ID
AU R—F] OFEEBRRL TSN,
AD I R—F DL AFBEIZAPB AR I 0w I DR A I T CRESNET,
AD 2 U R—Z RN ENTND APB RREFEZIZONWTIL I8 7uavw s 44X 7T 2BRLTLIEEN,
PPV TBERNa T sy 7 1IR_R—A 71y 7 (HCLK) D bAER SN ET,
* HNRA = A W MBI T TR E DY £,
KPR DEMWIZT LT ) IR EREL T EEN,
*3: o AT HER(TE) 13 20T,
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ANXxX U L—
7 a7 A
- Rext Ran
Yavm=¥/4
15 BRI T
Can
/l
(it 1) Ts = (RAIN + ReXt) X CAIN x 9
Ts: Ty TR
Ran: AID O AJHEHL =2 kQ 45V £ AVec = 55V DA
AD D AFEPT =38kQ 27V = AVec< 45V DL
Can: AD D A/IFE =129pF 27V = AV = 55V OHAH
Rext: SMBEIE O A e R

(. 2) Tc=Tcck x 14
Tc: = =i
Teek: a7 r7ay 7 EHY
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12EY FAD aVIS—2ORAZEDESE
W5 fifERE: AD 22 U R—Z (2 KD FRBITTREZR T u Sk
\

WS EMMERE Ba b TP 3 2 4(00000000000000 <—— 0b000000000001) & 7 /L A —)L kT 2P 3 2 fd
(0b111111111110 «— 0b111111111111) % F5 A 72 HE KR & BRSO BRI & DRz

Wy E AR MR 2 H71a— R%& 1LSB 2t & ¥ % DI LB A1 EF OBAEE ) & DI 7

FEO EAR IR Oy BRI AR
il FEE DL
PR DA HARE : -
oxFFET \ ______ ‘ Ox(N+1) 4 EEROLHMFFE N

{1 LSB(N-1) + Vzr} : :
OXFFDT Ay
! > . VEsT FRARR M
! -t / (GEHIfE) OxN

0x004 T o U =
N : (EHIfE) S ; 5 y
gl + R OX(N-1) oo e | Vvt
< 0x003 T : ! ! s
N s S momse |0 | | T ()
N ox002T T N v
" 5 PRARRr OX(N-2) N \(%W )

0x001 T !

/ Vzr (FEHIfE P EBROL
AVss AVRH AVss AVRH
VEA-TIN) VER-P N
75NN OE MRS o LB (N-DxVak i sp)

FUH M N O EREEE= —\fﬁﬁm -1[LSB]

_ VEst - Vzr
1LSB= 4094
N: AD 2 R—FF U VHIE
Vo T & V753 0x000 725 0x001 IZ K3 58
Veer: F 28 L3S OXFFE 725 OXFFF ICEBT 5 BT
V! FH A AA 00X (N-1)H 5 0xN ([TEB T 58
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12.6 USB %%
USB 4513 ¢h.0, ch.1 M@ T9°, USBVee0 1 & T8 USBVeel #LLFCid USBVee & Ei L TWET,

(Vee = 2.7V ~ 5.5V, USBVce = 3.0V ~ 3.6V, Vss = 0V, T = - 40°C ~ + 85°C)

. - HgiE
HA g | WFA & = = Eify e
=/ =X

AN H L ~LESE Vin - 2.0 USBVcc+03 | V  |*1

ALV VEE \Y% - Vss-0.3 0.8 \Y *1
YLt ‘ =

FEEN NI Vi - 0.2 - Voo|*2

FEFHHIELE— LY | Vew - 0.8 2.5 VvV oo|*2

AR
HA"H L~V E Vou TIVE T T 2.8 3.6 Vo [*3
=15kQ
AR
HA"L" L ~ULEE VoL | UDPO, | 7L 7 v 7HEHi 0.0 03 Vo [*3
UDMO =15kQ

7 ]:’Xj_“‘/\’_"?&:’j: VCRS - 1.3 2.0 Vv *4
AL L VAR A | ter Full-Speed 4 20 ns *5

ST YRR ter Full-Speed 4 20 ns |*5

N N i

i%g_’f; D Wt terewm Full-Speed 9 111.11 % |*5

HhA v e—2 =% Zorv Full-Speed 28 44 Q |[*6

ST 0 EER tr Low-Speed 75 300 ns |*7

VAN te Low-Speed 75 300 ns *7

N N i

LD DL PO turem Low-Speed 80 125 % |7

*1: USB 1/0 @ Single-End-Receiver D A A v F > 7 « AL w3 )b REJEIL VL (Max)=0.8 V,
Vi (Min) =2.0 V (TTL AJBUS)DFFANICRESNTWET, Fo, /A ABELERTIEL720 27 U 2R E R
TWET,

*2: USB %87 — # (5 D521, Differential-Receiver % {#i i L £, Differential-Receiver |%, Z=Z&hT — X AJjpia—hL - 7

FUR VT L ALLIRL, 0.8V ~25V OFHANIZH D & X121, 200 mV OEBIATNRERH Y £§, LB
FHiX, 2y - T— FANWEEHELE ESbhTnEd,

1.0

/N AT ESEVI]

aEy - B— FANEL [V]

*3: N5 A DO H HEEEIRE /1%, Low-State (Vo) T 0.3 V LAF (G 3.6 V, 1.5 kQ &), High-State (Vo) T 2.8V BL LG 275 > K, 15kQ
B 1) TT,

*4: USB 1/0 DAMI & /115 B-(D+HD-)D 7 v AEFIE, 1.3V ~2.0V OFANIZH Y 7,
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Vcrs HiAS HEPH

*5: Full-Speed &7 — # {5 5037 kD (Trise) & 32 T Y (Tfall)FFfAHE T3, HJIEZEBED 10% ~ 0% ORI CER SN E T,
F 72 Full-speed Buffer (ZB8 L TiZ, To/TfiX. RFIHBUR & H/MNIT D721, ToTflbE 210%LN E HE S TWET,

Tfall
AV /R R 1| A RS
Full-speed Buffer
. 1 Rs=27Q
XD+ ——— —y

TxD-

| i 1L
| ( - C=50pF
3-State Enable —— ; /;
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*6: USB Full-speed ##%i1. 90Q + 15% D51 o b°— & o A (Differential Mode) T, > —/LV RENTLY A A s « XTr—7 V&N L
TAThIE T, USB H#& 1%, USB Driver D)1 A o =% 1 A1 28Q ~ 44Q OFEIPANIC /2T IER B2 NWZ EEHEL TR,
LR AR L, NTURELE DD, T4 A7 U — MNEFEHERR)ZMMT 2 EEHELTWET, KUSBIO 22
R OBRICIE, EAHEHIRs & LT 25Q ~ 30Q (ELEE 27Q) 2 A1 L ZfEH < 72 &y,

Full-speed Buffer

i RSN
TxD+ | :\_/ 28Q ~ 44Q Equiv. Imped.

| Rs
TxD- 3 O 28Q ~ 44Q Equiv. Imped.
3-State Enable %J |

SMTITFHEETE LTI L T Ea 0wy,

Rs EFEHLE 25Q ~ 30Q
HERE & LC27Q OEFHRFLE ML TS 72 &0,
F7o. TE24 RFITHEZESWLINOEPL # AL SV,

*7: Low-Speed Z=EN T — Z {55 D7 D (Trise) & 32 T Y (Tfall)FFfHE T3, HIMEZELED 10% ~ 0% DR CER SN E T,

Tall
A SRS SEF Y B

=
ot
piis
=
w»

1%, TLow-Speed Load (Compliance Load)] &ML T 7Z&W,
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Low-Speed Load (Upstream Port Load) - Reference 1

MBO9B610T

) =X

Low-speed Buffer
T Rs=270
TxD+ : : »
! ‘ | cL=50pF ~ 150pF
f ) Rpd
ST /;
, Rs=270Q
TXD- .
§ Rpd L ¢ = 50pF ~ 150pF
3 State Enable *..—Q T L
ol Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
ST Rs=27Q
D+ — L AN, 1 VTERM
! ( Yo A_7 CL =200pF ~
; . Rs=270 6000F Rpu
™D —W——
( ) CL =200pF ~ Rpu=1_5kQ
3-State Enable —— 5 /—|7; S00DF VTERM=3.6V
.. i p
Low-Speed Load (Compliance Load)
Low-speed Buffer
T T Rs=2TQ
TxD+ — Ay
5 J_ CL = 200pF ~ 450pF
L =
: . Rs=270
TxD- ; ;
i : SN 1 .= 200pF ~ 450pF
3 State Enable —_..—Q | ;;
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12.7 {EEERHFE

127.1 EEF#EHUEY F

MBO9B610T & 1)—X

(Ta=-40°C ~ + 85°C)

EH LRSS &% m#iE By =
=/ o =X
1 BB VDL - 2.25 2.45 2.65 vV T T IR
fiR BRI VDH - 2.30 2.50 2.70 Vv I F A
12.7.2 EEFELEHAA
(Ta = -40°C ~ + 85°C)
EH L= &% MR i:-Rins B
&=/ RE =K

R A VDL | o\ = 0000 258 28 3.02 V| R TR
BRI VDH 2.67 2.9 3.13 Vv BIE AR
R VDL SVHI = 0001 2.76 3.0 3.24 \Y; T T IRR
fRBR AT VDH 2.85 3.1 3.34 \Y; HIE
F Y FE T VDL SVHI = 0010 2.94 3.2 3.45 \Y; T T IRR
fRBR AT VDH 3.04 3.3 3.56 \Y; HIE
T VDL SVHI = 0011 331 36 3.88 \Y EIERE NI
fiRBR T VDH 3.40 37 3.99 \% BIE A
T VDL SVHI = 0100 3.40 37 3.99 \Y EIERE NI
iR bRE T VDH 3.50 3.8 4.10 \Y; CEAEEaE o4 IE
R EE VDL SVHI = 0111 3.68 4.0 4.32 \Y; EIERE NI
fEBRE T VDH 3.77 4.1 4.42 V EIE A
R VDL SVHI = 1000 3.77 41 4.42 V T T IRR
fRBR T VDH 3.86 4.2 453 Vv HIE A
R VDL SVHI = 1001 3.86 4.2 453 \Y; TR T IR
fRBR T VDH 3.96 4.3 4.64 \Y; I
LVD & ERF B RFH Tovow - - - 4032xtcycp * us

* toyep 1L APB2 XA Y 11w 7 DY A 7 )VIFRTCT,
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128 725 v rtEYBAHHEERE
12.8.1 EAH HELHE

MBO9B610T & 1)—X

(Vee =2.7V ~ 5.5V, Tpo = - 40°C ~ + 85°C)

1E{E
EE A g e
A AR
Large Sect 0.7 37
b aEr s el s | NECOMERIEALE & & T
Small Sector 0.3 1.1
e G8ETD) 12 384 B | YRAT AL DF— Ay REEIERR <
F v TIHERFH 13.6 68 S ST O ERTEA AR 2 & T

* RREIT AT IEL AR DA,

12.8.2 FBAAH L OINE T—F RIFHE

BeRITEH Z 10 HEE TORFHETY,

HEIMAHY A Y JL(cycle) ﬁﬁgfﬁ %
1,000 20 *
10,000 10 *
100,000 5 *

* FEJIRE+85°C Iy
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12.9 R4 2i\A IR
129.1 #ERER . SAH

WEBEIES DIEIRERNZAT 225 7 1 7T LEER MG £ TORFM 2R L E7,

'ERANI Y MR

MBO9B610T & 1)—X

(VCC =2.7V~5.5V, TA =-40°C~+ 850C)

HH g il By w&E
i | B ‘ .

2 —TFE—F fovee ns

=i CR # A ~E— K,

A EA=E— N, 40 80 us

PLL # A <E—

{3 CR # A ~E— K Ticnt 453 737 us

YT HA v R 453 737 | s

Z by FE— R 453 737 | us

* FRIRMEDRKIEIXAE CR DBEITIKEFELET .

AR B 2131 EREER (51 EREA AR IR B

ExtINT

Interrupt factor
accept

CPU

Operation

Active

Ticnt

Interrupt factor
clear by CPU

Start

* ANREBAIIISL T Y = v DR
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AE A ERBEG(RERY Y — R EAHEREF)

MBO9B610T & 1)—X

Internal
Resource INT

Interrupt factor
accept

CPU
Operation

Active

Ticnt

I
I

Interrupt factor
clear by CPU

Start

* RHBEEIE-FOLE, WEY V=20 b OFAZIIRERICE SN EE A,

<ETEFE>

EIFERAIEEEENE— FCEIZELGYET,
BAEHBEENF— FH 6 DEFBERIF [FM3 T 73 NYTZxS5)v=32F/L] D [CHAPTER 6:(EEEEHET— F] D
RZINSE— FEEFBIESHEL TS 300,

- BAAREIEEF. CPUDEIRT SEEE— FIZEEBEENE— FEBEIDREICEKFLFET, FMlL [FM3 Z73Y ~NUY

JzSIv=a2F/] D [CHAPTER 6. HEEEZHE—F] #SHEL TS0,
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1292 #FEH: Yt F

Uty MERNPDL T 17T LEERMGE TORMZR L ET,

'ERANI Y MR

MBO9B610T & 1)—X

(Vce =2.7V~5.5V, Tp = - 40°C~+ 85°C)

. HgE
= e : By s
RE =A™
A —TFE—F 321 461 us
i CR # A ~E— F,
AA L HEA<E—F, 321 461 us
PLLZA~E—F
K CR # A ~F— ] Trent 441 701 us
YA wE— R 441 701 us
ARy SE—FR 441 701 us
* HUSAE DI KAEIXPYER CR OREEITIRFE L £ 7,
RB A EIREMEBI(INITX HIFEF)
|
INITX
- |
| | |
' > ! !
C i
Internal RST RST Active | Release
|
| | |
| [P
! : Trent :
1 |
|
|
|
|
CPU
Operation Start
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AB A ERBER(REY V—R Y £y MERE)

|
Internal
Resource RST

|

|

| |
|

Internal RST RST Active Release

:4—#

| |

| Trent I

) |
|
|
|
|

CPU
Operation Start
* [KHEEET—RDLE, WY Y =260 ) vy MRITIERERIZEEN T A,
<&"§$—§>

EIEER LR EEENE—FCEICELYET,
EIEEEENTE— FH 6 DERERL, [FM3 773 Y NXYZTZx5/)v=2F/L] D [CHAPTER 6. EEEEHE— R/
DR Z IS E— FEEEBIZSHEL TS S0,

- BAAREEE. CPU HERT BEIEE— FIAIEEEZ N E— FEBRIDRKEICHFELET, FML [FM3 7731 N
YZxSIv=aF/L] D [CHAPTER6: HEBEHE—F] #ZHEL TS0,

- NO—=F2 Uty MNEBEBEREY Y FEIE, ERERICIIZFAECEA, NT—F 2 Uty NESERLS Uy
(£, 2. BETHTEME 12.4. 8 12.47. /NT—F 2ty FEL320) FFEL T ES,

- Ytz FHOEDEER, CPUEEECR SCFE—RFICEBBLET, X100y PPLL 20y o #@FT 355, £
MTAL 200y 0 BIRETFLE/., X1 2PLL 20y O DEEFLERIGEIZLGYET,

- ABYY—XUYtyrElE TFYFRYTY Y FCSV Uty FEELET,
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MBO9B610T & 1)—X

13. A —4 2i%

i ’55233 *y7v7 Ryr— ag
MBIBF616SPMC-GK7E1 512 Kbyte 64 Kbyte F52F v/ + LQFP,
MBIBF617SPMC-GK7E1 768 Kbyte 96 Kbyte 144 £ (0.5 mm £ v F),
MB9BF618SPMC-GK7E1 1 Mbyte 128 Kbyte (LQS144)

MB9BF616 TPMC-GK7E1 512 Kbyte 64 Kbyte F52F v/ + LQFP,
MBIBF617TPMC-GK7EL 768 Kbyte 96 Kbyte 176 2 (0.5 mm vy F), N
MB9BF618TPMC-GK7E1 1 Mbyte 128 Kbyte (LQP176)

MB9BF616TBGL-GK7E1 512 Kbyte 64 Kbyte 75 2F 2 + PFBGA.
MBIBF617TBGL-GK7E1 768 Kbyte 96 Kbyte 192 2 (0.8 mm ¥ v F),
MBIBF618TBGL-GK7E1 1 Mbyte 128 Kbyte (LBE192)
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14. 189 75— - Sifig~tiEE

Package Type Package Code
LQFP 176 LQP176
A
| oI5,
S AA

176

BOTTOM VIEW

TOP VIEW

i
= A ?
= A
| o Al l—p—]
L & SECTION A-A"
SIDE VIEW DETAILA
NOTES
DIMENSIONS
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. [NOM. | MAX. /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A — [ — 170 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
AL 005 | — [o01s /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 | 027 /A\TO BE DETERMINED AT SEATING PLANE C.
. 009 | — To20 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
- ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 26.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D1 24.00 BSC AT DATUM PLANE H.
e 0.50 BSC /\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
£ 26.00 BSC WITHIN THE ZONE INDICATED.
1 24.00 BSC /\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
L 045 | 060 | 075 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
1 030 | 050 | 070 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
9 ol —1 & SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION () SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A11S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

PACKAGE OUTLINE, 176 LEAD LQFP 002-15150 **
24.0X24.0X1.7 MM LQP176 REV**
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Package Type Package Code

LQFP 144 LQS144

73
AARAAAAAAR

72

37

iLLLLLLELL
36

4x AAA BOTTOM VIEW
AJoio[c]as]p]
|o20|c|A-B|D | b
[#00s@][c[a8S©[o®] g\
TOP VIEW
A A'
c
8 _"l\_ —7:2 %—Lj |
SEATING Al
Ta PLANE 1 A b=
L SECTION A-A'
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS
A — | — 170 2\ DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — [015 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 | 027 TO BE DETERMINED AT SEATING PLANE C.
A\ DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — [ 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 22 00BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.
D1 20.00BSC A\ DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
0.50 BSC WITHIN THE ZONE INDICATED.
/A REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 22.00BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
E1 20.00BSC FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
L 025 Tooo To7s BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
: : : SECTIONS OF THE MOLDER BODY.
L1 0.30 | 050 [0.70
A\ DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR

PROTRUSION ) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

PACKAGE OUTLINE, 144 LEAD LQFP 002_13015 *A

20.0X20.0X1.7 MM LQS144 REV*A
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Package Type

Pac

kage Code

FBGA 192

LBE192

MBO9B610T & 1)—X

afo20(cC

7.

PIN A1 INDEX MARK
CORNER

s

il
S - |

| +ddboooofoooooo
s| coooocooclooooocoo
2| 0000000|0000000
u| 000ooo0clooooooo
00000000000000
 ©0000000000000
-oooooogPOOOOOG—

0000000000000
0000000000000 0
0000000000000 0
0000000000000 0
0000000000000 0
0000000000000
+%OOOO?OOOOOO +

PN LKJjGFEDCEA

TS

INDEX

1%?bﬁgmmNMEHE

BOTTOM VIEW

— ” TN

™
——— UU [ ( |>
1 1_!.JL)UUUU(&*JU‘U{UUU
i; -
[&]o.10]c] !l

SIDE VIEW
DETAIL A —

TOP VIEW

DIMENSIONS NoTes
SYMBOL
MIN. | NOM. | MAX. | 1 ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
A — | — | 145

THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
4."e" REPRESENTS THE SOLDER BALL GRID PITCH.

0.25 035 | 045

12.00 BSC
5, SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
12.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
10.40BSC SIZE MD X ME.
10.40 BSC /O\DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.
14 /\"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
14 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
192 “SD" OR "SE" =0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,

0.35 | 0.45 | 0.55 "SD" =eD/2 AND "SE" = eE/2.

0.80BSC /A\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
0,80 BSC METALLIZED MARK INDENTATION OR OTHER MEANS.
: 9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
/ 0.40BSC

002-13493 **

PACKAGE OUTLINE, 192 BALL FBGA
12.00X12.00X1.45 MM LBE192 REV**
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15. X HEERE

MBO9B610T & 1)—X

Spansion Publication Number: DS706-00014
R= - EEERT
Revision 1.0
-] - | Initial release
Revision 2.0
9~11 | METEHIX HEREFEA~FRZ BN
63 64 W7 A REH EOBEE [« C WFIZTHONWT] DR AEE
’ s [ e R=2F A= ZONT ] DR EEM
WOy I XY T T A X ZET1E
65 -TIOA: ANJ) — AHIh
-TIOB: ) —» A
76 W SRR c DR a5 YR E(Cy)l & B
2. HESEENESME < JEIRSCE B
82 4. VLRI TN EEZ v v 7 B (Fon), ~AX 7 0w 7 | %&B
(1) A1 v ay 7 AR
(4-1) A > PLL - USB/Ethernet < (XA PLL 7 v v 7 B (FeikeLL)) & 380
F PLL OfFFZAM(PLL O A7 | - TUSB/Ethernet 7 & v 27 JEIE 3 (FokspLr) | & BN
84 0y AL 0y 2R
(4-2) A A > PLLOMEASM(A A
YPLL DA Z v v 7 IZNERE
HCRZ v v i)
512ty K AID 2 X—# s REAEIB
+ A/D ZHE I SR REE - DUFIE B OB 74 % B
- 7Y o TEER]
= NN /A=
116 - TEWMERTF AR AEERS IR
e a=NIE 3 {
- 7 a7 AT
cTav7 a7 F#(Teek) ] OBMEMEEETIE
R 10000 — 2000
Revision 2.1
- | - | HAEFEB LR 7+ —~ v DL
Revision 3.0
MR
2 cUSBA v HT7x—R USB/Ethernet ] PLL #53#i % 1830
- Ethernet-MAC
2 | MR By R4 Y ROV A XEBER
MR az
4 SR BT e R WBRT 7 AV A X 256M /31 k& IBR
10,11 | MSRFECAIX SWCLK, SWDIO, SWO % B3t
- - [EETER E,F 1L 12 I1°C S 7 R OB E 2B 30
5358 | MAHIJIEIEIPA - +B A TR AR B A i A "
63 W7 A AR EORE BIELEDOZERICONT" 2B
WS A DTS %];Zm“‘fua . e .
63 e K ISR 1> C ?ﬁ(}%iﬁkf\ T 2 KmIRE 7 ORIRFEN A2 e L T < 72
WA AEH EOEE -
o CCHFFIZONT AR
66 Wy XY T TN X % & 1E
1 N °
68 .; i j z j Z"(l) "Extarnal Device Area" ™ fEisk 2 & 1F
69 WAEU~v 7T vvarEY ORI FBROYME L, XTI v T
c AEY =y 7(Q2) nrIIvIv=aT VESET S X B
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R— Ty EEE
- KT T T ERE B,
75-76 WSO E - P80, P81, P82, P83 o M JJ EE I % 38N,
1. 'f‘@)d'}{i‘j(/{]:_*% - +B ]\j]ﬁ:/)b\'(]‘EjJﬂ
EE?\E’IJ%I\ . EE 3 N N
77 o HEAEEHELLE CER/ACEAREV/AS - ZA N[5 S N I AN G =
BEs RO ELET
MR C AA VB A ~T— NEF BN
79-80 | 3. EJLHUE C TSy A B A B
(1) %{ﬁ%ﬁ*ﬁ «AID =2 N—H 4 {}IL%%@
R
84 @(}lu/tﬁf% W CR o J& I Bz E s % 1B
(3) e CR FEAEHI#
W B
86 4. ZZURIRFS c RNU—F Uty MERE TORR BN
(e) NKT—F o Vky hEA Iy | ~ FAIVITHEER
P
W B A
88-90 | 4. ATViHIK T —& MR A& T
(7) A2 B AT
W E KRR « UART % A X 7' —CSIO/UART # A X » ZITIEIE
97-104 | 4. ZZifHLKS sV T Ry my 7B A ST — RICER
(9) CSIO/UART % A X v AT hry JEEFSA L —TE— RIZER
BSOS EREERE. Pal IV Ar— L 5V g VEL
B DREAEA 2 BN
16 | E’%X‘jﬁﬁliD cn « AVCC< 4.5V I D ZEH G A S
: k4 - - BYVERF AR REE R R & B/ M S B KBS TE
c FEEEEOR/IMEE AV—2.7V ITIEE
BB A ey
125-128 0. %4 g R A K A IR A BN
129 W — Z A T NIRRT
<HEEEEH>

- LUBOZFERICEL TIE [HETEE) #ZHEL TS EEL,
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ET R EE

XE4L: MBIB610T U —X 32 v b ARM® Cortex®M3FM3 v/ Zuay hu—3
STER B 002-04678

hi ECN&S | ZEEH #1TH EERRE

" PAFL AL LT KFa A b a— F002-04678 18k L% LTz,
TOYO | 021072015 | s iy s F 7 o — v MCEE T80 0 E 1A,

*A 5391584 TOYO 08/16/2016 | Z AUIFHLFERR D 002-04677 Rev. *A ZFIER L7 H AZER T,

ZHITHGEER O 002-04677 Rev.*B AR L7~ B AGER T,
Ny r—ya— RELIFOKICEE
FPT-144P-M08 -> LQS144, FPT-176P-M07 -> LQP176,
BGA-192P-M06 -> LBE192
<PHHN—>
Q. = L BRI (82— ), “B. MBI (9~11 54— ), “12.2. HE
SRENVELRME(73 2— ), "3, A— B (128 ), “14. Ry r— - S
EM” (129~131 ~<—7)
"4, S HERE T MU RERER DR AL A B IE I-TAG -> JTAG (30 ~<—), EEFH
ZIBFE(49 —)
“12.47 NU—F v Uty NFIA IV T REFEBI )
*B 5653507 YSKA 03/09/2017 | TUSB 77> 7 v a| % [USB T /3 A ITAMER(L, 7,46 ~—2)
“125.12 £ b AID 222 =R DFEMZ, LIFORITIEL,
“TrurZR—NANER > T FIr AR — AU —ZER" (115 ~—)
"12.4.10 CSIO/UART # A X 7”7 OHEBIZA— L — F&iB(96-102 ~<—2)
“13. A —Z LD 5 LT OIS % HIlBR(128 ~—2)
MB9BF616SPMC-GE1, MB9BF616 TBGL-GE1, MB9BF616 TPMC-GE1,
MB9BF617SPMC-GE1, MB9BF617TBGL-GE1, MB9BF617TPMC-GE1,
MB9BF618SPMC-GE1, MB9BF618TBGL-GE1, MB9BF618TPMC-GE1
“13. A —ZRIFE LU ORI A B AN(128 ~—)
MB9BF616SPMC-GK7E1, MB9BF616TBGL-GK7E1, MB9BF616 TPMC-GK7E1,
MB9BF617SPMC-GK7E1, MB9BF617TBGL-GK7E1, MB9BF617TPMC-GK7E1,
MB9BF618SPMC-GK7E1, MB9BF618TBGL-GK7E1, MB9BF618TPMC-GK7E1
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