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FF T
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27voay
MB9BF316S MB9BF316T
miEg MBOBF317S MB9BF317T
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Cortex-M3
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27V ~ 55V
I A A (USBVCCO0:3.0V ~ 3.6V)

(USBVCC1:3.0V ~ 36V)

USB2.0 (Device/Host)

2 ch. (| K)

DMAC

8 ch.

SN ZA BT = — R

Addr:19-bit (5 K)
R/Wdata: 8-/16-bit (5 K)
CS:8 (i K)

SRAM, NOR Flash, NAND Flash
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wNF Ty ar T
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FIFO (16 Bt x9 £ )& v ch4 ~ch.7
FIFO 72 L:ch.0~ch.3

M e
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154 pin (5 X)
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HAEEIZDUVTIE, N2. EXHIHEFIME 12.4. K 754515 12.4.3. HEE CR BIFHEE] #5HF L TS 30,
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BGA: LBE192 (0.8 mm pitch) - O
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Document Number: 002-04687 Rev.*C

Page 31 of 129



<,

ws CYPRESS MB9B310T L 1J—X
ss w InFES
Eaml bl e LQFP-176 | LQFP-144 | BGA-192
GRS A MADO0_0 94 78 L11
MADO1_0 95 79 K13
MADO02_0 96 80 K12
MADO3 0 97 81 K14
MADO04 0 98 82 K11
MADO05_0 99 83 J13
MADO6_0 100 84 J12
MADO07_0 101 85 J11
MADO08_0 102 86 J10
MADO09 0 103 87 J9
MAD10_0 104 88 H10
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MADATA06 0 | SN A A v B T = — R 66 58 N8
MADATA07 0 | & — X /N % 67 59 M8
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MADATA10 0 70 62 P8
MADATA11 0 71 63 J8
MADATA12_0 72 64 P9
MADATA13 0 73 65 N9
MADATA14 0 74 66 M9
MADATA15_0 75 67 L9
< IVF T LT AR
MALE_0 7 ELAT v FA F—T NG 17 17 F4
MRDY 0 S RDY A5 5 18 18 F5
MCLKOUT 0 | M2 27 1w 7 b+ 36 28 K1
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INTO1 1 IR ELA TR 01 D A )1 9 9 D4
INTO1_2 123 99 E11
INT02_0 15 15 F2
INT02_1 HMERELA A TR 02 O A T3k 1 91 75 M12
INT02_2 120 96 F12
INT03_0 6 6 D2
INT03_1 HMERELA A TR 03 O A JukE 1 94 78 L11
INTO3 2 28 - H3
INT04 0 31 - H6
INTO04_1 HMERELA A TR 04 O A T3k 1 97 81 K14
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INT10 0 76 - K9
INT10_1 HMERELA A TR 10 O A T4 1 35 27 J2
INT10 2 7 7 D1
INT11_0 77 - P10
INT11 1 HMERELAZER 11 D AT 551 36 28 K1
INT11 2 71 63 J8
INT12_0 78 - N10
INT12_1 FNELARTER 12 O AT 46 38 N2
INT12_2 72 64 P9
INT13_0 81 - M10
INT13_1 ANELA AR TR 13 D AT 47 39 N3
INT13 2 66 58 N8
INT14 0 82 - N11
INT14 1 IR ELAZRTER 14 O A1 58 50 M5
INT14_2 67 59 M8
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NTo g | AR 21 O AT 0 & i
:Eggzg ShEA R E R 23 DAST- o 5 o
:Egjﬁ SEREGALTER 24 D AJIE T ;2 = LngO
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GPIO P00 134 110 B13
P01 135 11 AL2
P02 136 112 C12
P03 137 113 B12
P04 ‘ . 138 114 B11
POS WHAHTIAR—F0 3 3 53
P06 9 9 D4
P07 10 10 E2
P08 1 11 E3
P09 12 12 E4
P10 90 74 M13
P11 91 75 M12
P12 92 76 L13
P13 93 77 L12
P14 94 78 L11
P15 95 79 K13
P16 96 80 K12
P17 \ . 97 81 K14
P18 ARAHA— 11 98 82 K11
P19 99 83 13
P1A 100 84 12
P1B 101 85 J11
P1C 102 86 J10
P1D 103 87 19
PIE 104 88 H10
P1F 105 89 H9
P20 127 103 D13
P21 126 102 D12
P22 125 101 E13
P23 124 100 E12
P24 \ . 123 99 E11
P25 AAAHA— 12 122 98 E10
P26 121 97 F13
P27 120 96 F12
P28 119 95 F11
P29 118 94 F10
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GPIO P30 28 - H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - J5
P35 33 - J4
P36 34 26 J3
P37 . . 35 27 J2
P33 FLHAH IR —F 3 36 28 el
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
P41 a7 39 N3
P42 48 40 M3
P43 49 41 L4
P44 50 42 M4
P45 51 43 N4
P46 55 a7 P5
P47 PHAAH IR — T 4 56 48 P6
P48 58 50 M5
P49 59 51 L5
P4A 60 52 K5
P4B 61 53 N6
P4C 62 54 M6
P4D 63 55 L6
P4E 64 56 K6
P50 13 13 E5
P51 14 14 F1
P52 15 15 F2
P53 16 16 F3
P54 17 17 F4
P55 18 18 F5
P56 . . 19 19 F6
P57 WHAH /)R — K5 20 20 o2
P58 21 21 G3
P59 22 22 G4
P5A 23 23 G5
P5B 24 24 G6
P5C 25 - H1
P5D 26 - H2
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P74 69 61 K8
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P76 71 63 38

P77 \ . 72 64 P9
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P79 74 66 M9
P7A 75 67 L9

P7B 76 - K9
P7C 77 - P10
P7D 78 - N10
P7E 79 - L10
P7F 80 - K10
P80 174 142 A3
P81 \ . 175 143 A2
P82 HAMIA— 1 8 130 106 D14
P83 131 107 C14
P90 139 - ci1
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P92 \ . 141 - B10
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Po4 143 - D10
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PAL 3 3 c2
PA2 \ . 4 4 c3
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PB3 \ . 113 - G13
PB4 WHAH A —F B 114 - SE
PB5 115 - Gl11
PB6 116 - G10
PB7 117 - G9
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PC9 154 124 F8
PCA 155 125 B7
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PCC 159 129 c7
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PF5 172 140 B3
PF6 128 104 C13
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VSS GND 7 - - G8
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Standby mode control

P-ch
X1
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gL
LKQ
Pull-up
resistor
R
P-ch }7 P-
X0

T

N-ch

Digital input

Standby mode control

Digital output

Digital output

T

L Pull-up resistor control

g ef 4 L]
A A FEARIGPIO Yl Z Al E
Pull-up A A TR RE B R
resistor - FEIBIFEEDT K 1 MQ

- A H A D Y

GPIO HrEISRIRIRF

- CMOS L~LH A

- CMOS L~ L ZF U T A AN
- TNT TS Y

- A B A il S 0

- TNT T K 50 kQ

- low=-4mMA, loL= 4 mA
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X1A
R
Feedback
resistor
Pull-up
resistor
R
P-ch P-ch
X0A

T

Digital input

Standby mode control

Digital output

Digital output

T

Pull-up resistor control

- AL A S 0

GPIO HrEig IR

- CMOS LU )

- CMOS L)Lk ZF VYT RAAS
- TNT  TEBHE S 9

- R B NA il S 0

- TNT T K 50 kQ

- low=-4mMA, loL= 4 mA
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g 3% %
E

- CMOS L~ L )

— CMOS L~JLE ZF U & A AT

- TNT y TGS VD

- AL A il Y

- TNT v THESL K 50 kQ

pen ] p-on Digital output - low=-4mA, lo.=4mA

- PCWTELTHEATALEX, FUXLHN
P-ch b7 v P AZITHIZA T TT,

- - +BANTH
N-ch }f Digital output
R

Pull-up resistor control

% Digital input

Standby mode control

= - CMOS L~Lih

- CMOS L~ Lk 25 U v A AT
- ALl Y
- TIrar AN
- TNT T ERGHIE B Y
P-ch |§ P-ch Digital output - AL A S D

- AT v THRAL K50 kQ
- lon="-4 MA, lo. =4 mA

h - PCii & LCEATD L&, TUXNN
P-ch N7 U VA ITHICA T TT,
N-ch Digital output - +BANT

R L Pull-up resistor control

‘ Digital input

Standby mode control
Analog input

— n

Input control
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) —X

< ( | GPIO Digital input/output direction
1 j)oi% GPIO Digital input
4@— GPIO Digital input circuit control

GPIO Digital output

UDP (+) output

e
EBP
/g

X

Differential
—q

USB Full-speed/Low-speed control

UDP (+) input

Differential input

USB/GPIO select

EBM

X Vs

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

7
= B B "=
- CMOS L~LH{)
- CMOS L~Lk 257 Y AAS
- TNT T ERGHIE B Y
- AXUARAHES Y
- TNT TP K9 50 kQ
P-ch }» P-ch }f Digital output = low=-12mA, lo = 12 mA
- +BADW
N-ch }f Digital output
R
L———— Pull-up resistor control
% Digital input
L————— Standby mode control
H USB IO/GPIO bJ#i z wJHg

USB 10 HnRE SR F
-, SR

GPIO HREIZIRF

- CMOS L~LH )

- CMOS L)Lk 257 U v A AN
- AL A S D

- loy=-20.5MA, lo,=18.5 mA
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[0 %

£

%
B
I

& Digital input
Standby mode control

CMOS L ~LH

CMOS L~ Lt 251 & 2 A
7

5V FLT b

R A D

low=-4 MA, lo,.=4 mA

PZR L ¥ % Z il AT E
PCiT & LTHATS & &,
7 Y& V) P-ch b

T UV ABRITHEICA T TT,

/\/\/\/ {bo {>G Mode input

CMOS L~ Lk ZF U 3 2 A

73
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p-ch }——PI{h_I
—L

A

Digital output

Digital output

Pull-up resistor control

Digital input

Standby mode control

7
B B wE
]
K CMOS L~
TTL L~ e 25 U A A
TNT T ERGHIE B Y
AL A A il O
TNT TP K9 50 kQ
pen ] p-on Digital output low= -4 MA, lo= 4 mA
N-ch }f Digital output
R
L———— Pull-up resistor control
% Digital input
Standby mode control
L CMOS LU

CMOS L~LE ZF U 3 2 A
Vi

TNT y TEGUHE S ©

AL A S D

TNT T K 50 kQ
lon=-8 MA, lo.=8 mA
PCifif-& LCEAT D & &,
F 4 L P-ch R
TUVARTEIIA T TT,
+B AJJH]
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6. kLD TEE

PRT A L, HOMERTHIEL £97, £70, EAERT A 20T, R S RS, BERR L)L - T
bRESERSNET,

LIRS, HEERT AL 22 DY EEEOEOKETHEA L TV 22 <7201, HEE - BRE L 2T TR 6 2 0EEIZO W THB L
i—aﬁo

6.1 HREILDEEFHR
DT BT A B L CE TR ORE 217 ) BICEE T S S THIC OV TR E T
BXRAEROET

HRERT S A, BRI A R LR (B, B, BERLE) BN LHEET WMDY £, ZORFUEEZED T2 OMHE
HRREMTT . o T, EMEHATOHALZ LORNE ) THESES N,

HEBMESHDEST
HELRENESRAFIT, H8ET A ADIEE REMEZRGET 5 &M T, BERIFMEORKEIL, &2 TIORMFOFHN TRIES L E
T WICHERENMESRME FCHER L TLZS Y, ZORFZ-ATHER TS &, FEEISEREZRITT LR £,

ARERHIRLE SN TV ZRWIEE, S, MBEEA SO TOMEMIT. REEL TV ERA, SRS T DS DEETOMEH
BB ZOEEIE, LT HERNOEEmMMAE TITHR I,

WFONE LR

HERT NS AT, BRBLOEBALRF2HY £4, NI L TUTOEENMLETT,

1EEE - EWEROL (-
BRI R ERREABZ D EBIE - BRBEINEND L. T ZADOWNEICHIERNAE T, B LWIAICITMEEICEY 4, #iEo
BEFOBRICIE, 2O XD RiREE - WEROFEAEZIEL T EE N,

2. BT O1R#
H 01 % iR 1 £ 73t o 7L v a— L7, REQRFEAMEERT 2 L REBERDZENDIEENRHV 3, 20
RIENEREELS LT A ZABRHIELETOT, 20X REFIZLARNE ST LTI EE N,

3. RAfd A F i oo 4L
A = ZADIEFITEOVATR T, A= T RETHEAT 2 EEMERRZEICRDGENH Y 3, @O REHRE N LT
EIRR 00 7 v RIg 128 L T 72 &0,

SyFF7vF

MERT N A, R BT PR NBIOTERZ TR T 5 2 S iIc kDR SET, S0 BEREBENNZ SNBE. NEL
DFELEPNPN G (A U A &%) NEBEL T, E mA 22 2 REMRPEFRHFICIRNBT 22 EnbHoET, ZhzeTy
FT v T EMOET, ZOBRBNEE DL LT A ZAOGFEMEEZENQD 21T T HBICE Y BB - BE - BAkOBNLH D 7,
INERGIET 272012, LTFORIZZERELS Z S0,

1 KERLL EOEBENR MO Z ENBNEHIIZLTLLEZEN, BER /A X, =V HEEL TSN,
2. BFRBWA L —r U A%EBE L, BEREBERMPITNLLNEHIICLTIZE N,

REFOHH L REDET

MRAE T, BER, B EZEOEFERE & BEN/RITONTHET, BEREMEBREHT AL T, ZhooE &
HICHEET 2 L o BEWVWLET,

Document Number: 002-04687 Rev.*C Page 57 of 129



aCYPRESS‘ MB9B310T L 1)—X

e 4 EMBEDDED IN TOMORROW™

ZxAI - —TEE
PERT AN 2T, HOMERTHIENFEAE L E T, FEET S AR L TH, MRS AT Fl, KK F, 2mRifE s
ATSERWE D BEKRIT, KEOILRRGE, ARG, @B RiEt, BEMER R EOREREH 2 BN LE T,

F&ICEY T8

AREEHCFRM SN B, @ OEEM, —FEEMH, S—Y I, FERREO—RINARIER SN Z L 2B L T#
eSS TOE T, D TEERZEENER S, IS RZRENHER SN2 VEE, EmICERREEL 5 2 oK
By - HIRICKRHS 2 ERARMERIEZR £E 5 Ak (R DRI 38T 2 ALBUGHIAE, T2t B Bhes Tl S22 3@ il K%
AT DI DHEATHIE, EMHERFO 72 DR, TR AT MBI D I A ARFHIEZ VD), 725 VNS TEVMEIE
MESESR S D iE (RETHERS, FTHEZEZ VD) WS LG MiEShiboTEL Y A, Hthid, Zhbo
MBI HFREAER SN2 LI KV BELEHEER LSOV UL, BEELZAVHIRETOTITEIIZI,

6.2 NyTF—UREEDITEH

Ry r =PI, U — MRAB L REEER L H Y 9, WTROBE b IZATH T REOMEBWEIC BT 5 B IRFEE, Mt HEE
THRMTOREH L COARBAINETS, BERFEOFEMOVTIHERM E TBRVEbEIES W,

) — FEAR

V= REATE Sy r =Y DT Y o MRASOFEFIEIE, 7V > MIASEBEZA AT T2 H5EE Yy FEERLTTY & MR
FETLHIEERDHY £,

T MBI AT T 2841, 7Y 2 MRO AL —R—IC U — RIEA%, BITAZIC L D 7 0 —F AT ik
(V=—TINEY ) BAREICE SN ET, ZOBA . ZA ST RERICE, B R ERORAFRE 2 BRI S8
VAR Y — REICND Y £9, UHOFEHERRMETHEE L TR &,

Yy NEREHE TINS5 E. Yy FOBRORELFLL IC DY — FOREAFARR D & & RIEFHRBME, B
REEZEITZERHY ET, 20D, Y7y NOBAORELI L IC DY — ROREMIORIEZ MR L T b FEET 5 2
LEBEDLET,

REERER

REFILIE Ny r—13 V—FRABLHEL T, V= FAM<ENZD, V= FREBLEWEREEZ b > TWET, £z,
RNy r—=vDL e AN, V= FEyF LR, V= FERBICLD AT VAR, FAET Y v PI2L Dy a— PR
LTV, WY RFIEEIMBBE L) T,

YHTIFIATEY 7 — HiEE#ERE L, WD L ICRERGD T L A FER L TWET, RO T 7 HFICiE- THEEL
TLEENY,

$HoOY—Nybh—2
BGA /N &7 — D Sn-Ag-Cu 52 AR — /b % Sn-Pb Mg iX A 721 CTHRE LGA ., HHRNICE VEAGEENMET T2 8H0 E
TOTITEEBANET,

HEET /NS RDREIZDOUNT
FIGAF IRy —VIFRETTE TN AT, BROBREICHE TS Z LIk e LT, WR Lz Sy r— I EEED
BN - 72356, REuFAFERAIC L AHHEIEDIK TRy =7 T I RRATLZZLRNHV £, LLFORICCHEELZE

Uy,
LAMBRIREZECD H ZFT TGRS OFEEPE Y £, 2O X5 REREZBIT T, IREZLOD R WGFNRE L T2
S0,

2. W DBRELFTIE R T A Ry 7 ADOERZHESE L 97, N 7T0%RH LLF, JEEE 5°C~30°C THREEZ BBV LET, KA
Ny r—V HBE L ESA T E 40%~70%RH Z#E5EW7- L7,

3. YA TIEMEITIE U THERT N AOMREM & L THBEOEWT VI T I 30— MEZHW, BgAlE LT ) B V&M
LTRYFET, PEET AL AEIT VI T I 21— MIACANTEERE L TRE LTI EEN,

4. JERVEN A DRAET DIFATRERO L VTSI T E SN,
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R—F 2571221 T

W L7y r—DE =% 7 (NEGLIR) 2 EMETHZ EICEVERET 5 Z EMNAEETT,
NR—F 7, BROHERT A RMETHEEL TS 7ZE 0,

{1k 125°C/24 WA

BHES

PR T N A FIFHBRICL DIEZE Z LT 0D, PRI O TIEEL &,

LAEEBRBE OMEXRE X 40 % ~ 70%RH IZ L T 72 &0, BREEE (AU 3A%E) O S MEIE U TRFTILTLSES
AN

2AFAT B a7 R, W T, B X ORI R ORI L T R &,

3 NKOHERG LD 7=, FRlE 2 13blR 722 &2 b EIEHT A MQFRE) TR#MUCER L0 MEMEOKIR - M2 5H L, RIZE
By NEBL R EEEEN ER/DRICES X HICL T ZE,

475 B, FHEEEIE, I E BN b2 FEmE L T RS,

5. AN FE T AR OIS, FIg AT v — L7g EOE LS WA EOM T T 7280,

6.3 FAREICEYSIEER
HERT XA ZADEFEMEIL, Elob N FE LAREE & 2N OBRESMICHDIRFELE T, SHERICHTZ> T, TSI
EELTEE N,
1. VB EEBR BT
EIREREE T CORMOMEAIL, T4 ZAEHET TR TV U MEEREICH ) — 7 HEORBENRAETHLEAELRDLY £, &
TRENAEE SN HEE . BIRALER A 44 OFE 4 BV L £ 7,
2. FRERIE
YAERT NA ADHEITICEELICHE L2 bONGFEAET D &, WENRELBEIMEORRE 252 ER8HD 7,
DX O GA. WEOHIEEZIIREORIEDAE Z BFEV L £,
3 JEENEHN A, BB,
JEBNET 2 FAR R, B, MENRT A ZE LTRETHEAT 2 & (LR LY T35 A TERE L KT HA 0
HVET, TOLIBRBEBRET CIHEHDOEAEIL, BIERICOWTIREF<EE N,
4. FEAHRR - TR
—HRDOT S AT, FREF L, R, FEHBRICSLSNIREABELTCBY £HA, LZ
NoT, ZTNHEERLTIHEHIZE N,
5. F&M - FEok
BHEE—/L FRIDT S A 23, RIRETIEH Y T A, BAAOIL TiL, THEAICARSR2NTES W, B A LET L,
FORRICEMNEZ R ST P ARRATLIENNH Y 47,

Z oM, FERRBRE T TO T2 B85 2 05E1E, EHFRBMIC THRS 20,
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7. TINA RAERALEDZEE

BRIHEFICDOWLT

VCC, VSS S+ EEH D56, T3 Ai%GH EIXT v F7 v 7 EOBEEER LT 572012 T /A ANEBCTRIBAIZT NE G
OLES LEBHFELTHY FTH, REEFOER - 75> RLNAD ERIZE AR e —TEEORBEDOR L « D EREE
BWSFREDTDIC, BTEENLT R TEIMNBTERB LIRS T v FIcER LTS, 7, BlERENS TE 5R 0K
AV E—H U ATRT NA AOL BRI T & GND M FIZHHHE L T 72 &0y,

EBIC, AF AL 2D L TH BRI & GND i+ D], AVCC i+ & AVSS I+ DRIC 0L pF FBREDE T I v 7 arF o %
NARRavT o e LTERTIZEEBEIOLET,

BREEDREILIZDOWLT

EIETEOEEHN VCC OHEREMELHFNIZIE VT, RRAZERN S5 ERENET 2280 3, KEOHEHEL LT VCC
1. PEFE L (50 HZ ~ 60 Hz) 123813 5 U ZAVEB(E— 2 v — 2 {l) ZHEREIWESRIEN O 10%UARIZ LT EEW, OB
DX K DA T OMWIEAT L 0.1 Vips LU FIZ LT 7ZE 0,

KBERIREEICOLT

XO0/X1, XOA/X1A 5 7-DITA D ) A RIIART 34 ZADOREEMEDJRIA & 720 F97, X0/XL, X0A/X1A 5 738 L UVKBIREI - X 52/
FURANDONAIRA T oI TEDLRVIEICEET D LT ) o MMaEsRFH LT ZE N,

F72. XO/X1, X0OA/XIA WFDE Y 2 7 Z o RCTHir L 9727V o MMRT — MU — 213 LE LT-EEZ B CE £ 0T, Milb
o LET,

FEEFMNZ T, T 2 KBIEEN T ORI M2 EiE L T 7230,

NEo Ry Y ERBOIE
S oy o BT A8A1T. X0, X0A MDA aBREN L, X1, X1A S 13B s LTLIZ& W,

SE o ay o ERM
AKTFNAR

4| O X0 (XOA)
@ B | X1 OA)

e

INFI7oH2a v TLEBFE PCEFE LTHERATABEOERN-DINT

SNF T aryy ) T TFE PCHTF L LTERT 258, TYZ LA Pch RS0 P AZITHICT 4 B—7 AT, L
ML, PCHET HIINDMT L BT, T ADERNEER Y | EIEA A 710 L £ AN 1°C S A Y AT APl L7
TLIEE W,
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Ci#gFICDLVT

ALY =X FLFab—FENBELTHWET, LT CHFL& GND I FOMICL X o L—F FADYIFa T o H(Co) B L TL
PEW, Ear T oHii® I I v ar T o £ RREORREE D a T oS A LT IEE N,

B, BEEZ Iy s arT iR, REIC K DR REOELIBICRHEF Frtk, YOV FiE) 2 o b on b £9, 207 0l
FEREEAFERR L. FERSIFICB W THBEA M- T2 T o 2R L T 7E3 0,

R =X TIEATUWF RBEDOFa T oV 2 /SR L ET,

C
VSS
Vs
GND

E— F#gF(MDO)IZDLVT

E— R (MDO)IX VCC Ui ¥ £ 7213 VSS Wi FICEEHEF L T 728 W, N7 7 v v a ATV ERZ 2 OB T, T— i1
LRV EEBECXALIICTINT v P EIITINAT T 52T AESICIE. /A RZEDTFAL AREKETTF A FNE— RIZADD
BRI 2720, AT v TEIFTAE T AT AEPUEIZ TE 275 IMmR B Lo, B— RS VCC £ 7=
1 VSS i F~DIEREZ e /MZ L, TEDETIERA v E—F U AT T L0127 ) o MEERZRF LT &,

EBREARKICDOLNT
TBIRZ B AT 2 B3R, 3D WIZRDIEE THRAMIE 217> T EEW, 28, AID a > X=X EHH L2WEATYH,
AVCC =VCC L UL, AVSS =VSS L UL |Z#Eki L TL 72 &0y,

P ABE VCC — USBVCCO
VCC — USBVCCI
VCC — AVCC — AVRH
YJWrkE:  AVRH — AVCC — VCC
USBVCC1 — VCC
USBVCCO0 — VCC
VYT ILBEEISDONT

VYT BEICB VT, A X R LR 7 — 2 2 ZIET D ARMEA D Y £, 2070, /A Xefz 5 H— RO
HE LTS,

Flo, IN— ) A RREDEBIL VBRI T 22X B LEBEE2BE L, ZBICT—20F =y 7 ¥ 2R LML T T —
BHZT>TLESV, =7 =B ShBEITE, BEREfTOo R EDLHEEL LTI ZEU,
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AEYHAXDERLGHIHGHBEUVIT Y a A rEYHBE MASK R OEEZEICDOINT

AEYHA ZORRLEAEBIONT T v 2 AF VL MASK LT TIITF v 7 LA 77 FRAE U REEOBE W L) &S
WRPESD, T v FT v, A KB, IR 28 D - BRREEN R 0 9, BEMRICTR— Y —X0BIHRLLIZE] v &
ZTCHERT BT, BRAEEORHE 24T > T Z &0,

R—XBZALRIZDNT

NR—2FZ A<D ch8 & chd Z A NET— K LUZA~T/E— RTHEATZHE. TIOAQ (FAMEBELE) N U HAJI(TGIN) & L TfE
AT&EERA, BPTR—RZ A <DZ A <HIHIL TR Z(ch9-TMCR)D EGS1,EGS0 E' v k% + U H A ERH(EGS1, EGS0=0b00)
WZERE L TL 72 &0,
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8. FAvIFALXTS LA

MB9BF316/317/318
TRSTX,TCK, ( )
TouThe SWJ-DP | ETM SRAMO
32/48/64Kbyte
e, ru_| o -
Cortex-M3 Core | gm——————— On-chip Flash
144MHz(Max) ~ Flash I/F 512Kbyte/
T ) 768Kbyte/
g Security 1024Kbyte
5, Trace Buffer
% (16Kbyte)
- e SRAM1
Dual-Timer H = 32/48/64Kbyte
i~ o
2| f
Softw: =
Sotare) o N 5] USB 2.0 X USBVCCO
Clock Reset 2 3 E‘ (Host/ PHY > UDPO,UDMO
Generator g % = Func) UHCONX0
=)
INITX ? TR «— I Q s UsB207 = L usBvcct
atchdog Time! < (Host/ -> UDP1,UDM1
Func) UHCONX1
_— e e —— — — \
X0 Source Clock | o
X1 T o3
X0A CR ; g3
in 100kHz | | | T892
CROUT € W
AvCC, __)[ 12-bit A/D Converter
AVSS AVRH Unito I
nr
AN[31:00] __J |
| Unit 1 r—
ADTG[8:0] 44—y
l Unit 2 J
_— a MAD([24:00]
External Bus IIF 1€ - MADATA[15:00]
TIOA[15:00] Base Timer N -
16-bit 16¢ch./ 4 SX(7:0],
TIOB(15:00] 32-bit 8ch. MuAE
_ H USB Clk Gl ‘ PLL ‘ WX,
AINEZO) QPRC s MDOM [0
; =
BIN[2:0] MALE
3ch. N _
ZIN2:0] S B Power On MeLKoUT
o) s Reset
—_———— — — ?, ~
—_—— = > LVD Ctrl LD
| A/D Activation I | 2 £
| Compare < 2 R Regulator (¢}
| | 3ch. | | 3 o IRQ-Monitor
y = o
1C0[3:0] | 16-bit Input Capture 2 < CRC
IC1{3:0] 4ch | | @ -~
1C2[3:0] ! I ch. @ g Accelerator
ﬁ— T
FRCK[2:0] | ! 16-bit Free-run Timer ; @ Watch Counter
’ 3ch. | | I @
< [
<
| | 16-bit Output & . External Interrupt INT[31:00]
| Compare | | z > Controller NMIX
. | 6ch. | 32-pin + NMI
DTTI[2:0]X
RTOO[5:0] ¢ ! ! Waveform Generator | MODE-Ctrl MD[1:0]
RTO1[5:0] €4—+ 3ch. | |
RTO2[5:0] l POX,
P1X,
| —){ GPIO H PIN-Function-Ctrl k——):
| Multi-function Timer x3 PP
~— — = ) ) SCK[7:0]
> Multi-Function SIN[7:0]
Serial I/F 8ch. N SOT[}O]
(with FIFO ch.4 to ch.7) 7 orsa
HW flow control(ch.4) «
RTS4

<EEEE>
- HEINRA KT —XDIFFHE12 E FAID TN—ZDF v RZINHIE, EHT B/ N or— /L YELYET DTS
HELESE,
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AF Y YA Xz HonTiE, 1.
10 XY=y S

AEYTY I

pRfERERL) D TAE YA X 2B TIES0Y,

MB9B310T & 1)—X

OXFFFF_FFFF
Resened
0xE010_0000

Cortex-M3 Private

0XE000_0000 Peripherals

Resened

0x7000_0000

External Device

0x6000_0000 Area
Resened
0x4400_0000
32Mbyte
0x4200_0000 Bit band alias
Peripherals
0x4000_0000
Resened “.
0x2400_0000
32Mbyte \
0x2200_0000 Bit band alias \‘
Resened \
. 0x2008_0000 \
0x2000_0000 SRAM1 \
OxLFFF_0000 SRAMO \
0x0010_2000 IR :
AEYHAXD FEMIE - . . \
RED T@AEYT YT 0x0010_0000 Security/CR Trim \
2)) #RLTLES |
(A '
On-chip Flash “,
__ 0x0000_0000

OX41FF_FFFF

0x4006_1000
0x4006_0000

0x4005_0000

0x4004_0000

Peripherals Area

Resened

DMAC

USB ch.1

USB ch.0

0x4003_F000

EXT-bus I/F

0x4003_B000

Resened

0x4003_A000 Watch Counter
0x4003_9000 CRC
0x4003_8000 MFS
0x4003_7000 Resened
0x4003_6000 USB Clk Ctrl
0x4003_5000 LVD Ctrl
0x4003_4000 Resened
0x4003_3000 GPIO
0x4003_2000 Resened
0x4003_1000 Int-Req.Read
0x4003_0000 EXTI
0x4002_F000 Resened
0x4002_EO000 CR Trim
Resened
0x4002_8000
0x4002_7000 A/DC
0x4002_6000 QPRC
0x4002_5000 Base Timer
0x4002_4000 PPG
0x4002_3000 Resened
0x4002_2000 MFT unit2
0x4002_1000 MFT unitl
0x4002_0000 MFT unitO
0x4001_6000 ResEnE
0x4001_5000 Dual Timer
Resened
0x4001_3000
0x4001_2000 SW WDT
0x4001_1000 HW WDT
0x4001_0000 Clock/Reset
Resened
0x4000_1000
0x4000_0000 Flash I/F
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AEYTYFQ)

MB9BF318S/T MB9BF317S/T MB9BF316S/T
0x2008_0000 0x2008_0000 0x2008_0000
Resened
0x2001_0000 Resened
Resened
0x2001_C000
SRAM1 0x2000_8000
64Kbyte RAM1
’ 488Kb te SRAML
Y 32Kbyte
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO 32Kbyte
SRAMO 48Kbyte Ox1FFF_8000
64Kbyte
Ox1FFF_4000
Ox1FFF_0000 Resened
Reserved
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
Reserved

0x000C_0000

Resened

-
SA10-23(64KBx14) 2
>
£ T 0x0008_0000
g SA10-19(64KBx10) | &
=3 =
o© ~
(o]
[€e]
g n
= SA10-15(64KBx6) | &
=S
1
[N
\S]
P
o
=3
(]
SAB8-9(48KBx2) SAB8-9(48KBx2) SAB8-9(48KBx2)
0x0000_0000|  SA4-7(8KBx4) |  0x0000_0000] SA4-7(8KBx4) |  0x0000_0000| SA4-7(8KBx4) |

7Ty aAE Yy FTOFEMIT. TMBIBD10T/610T/510T/410T/ 310T/210T/110T >V —X 7T v a7ua /I3 v
JT<w=aT )] LTIV,
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RYZzSNLFELRATYT
;"; x i SRR D
0x4000_0000 0x4000_OFFF AHB Ty aAEYIFLYRL
0x4000_1000 0x4000_FFFF T
0x4001_0000 0x4001_OFFF 7ay 7 - Uy Ml
0x4001_1000 0x4001_1FFF N=RU T T TF Ry T H A~
0x4001_2000 0x4001_2FFF APEO VI RNT 2T Uy F Ry T H A~
0x4001_3000 0x4001_4FFF T
0x4001_5000 0x4001_5FFF FaTNEA~
0x4001_6000 0x4001_FFFF FH
0x4002_0000 0x4002_OFFF ZHERE X A ~ unit0
0x4002_1000 0x4002_1FFF ZHERE X A ~ unitl
0x4002_2000 0x4002_3FFF ZHEEE X A ~ unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF NR—2H A~
0x4002_6000 0x4002_6FFF APBL 7T v KA % (QPRC)
0x4002_7000 0x4002_7FFF AD Zt L R—X
0x4002_8000 0x4002_DFFF TFHY
0x4002_E000 0x4002_EFFF WECR U X7
0x4002_F000 0x4002_FFFF FH
0x4003_0000 0x4003_OFFF HMEREIA 22
0x4003_1000 0x4003_1FFF FHALEX R L A &
0x4003_2000 0x4003_2FFF TFH
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF TH
0x4003_5000 0x4003_5FFF SRS
0x4003_6000 0x4003_6FFF APB2 |USB 7 11 v 7 ARkl
0x4003_7000 0x4003_7FFF TH
0x4003_8000 0x4003_8FFF SANFTrorar T
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Weath o v 4
0x4003_B000 0x4003_EFFF T
0x4003_F000 0x4003_FFFF SRS A IF
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF USB ch.1
0x4006_0000 0x4006_OFFF AHB DMAC L ¥ % %
0x4006_1000 Ox41FF_FFFF FH
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11.% CPU R T— M2 BT 5 mFIRRE

U OMRBEE L THEA L TWAREAIL. UTOEWREFELE T,
W INITX=0
INITX S 7 23"L" L~ L O HRE ¢,

W INITX=1
INITX 87253 "H" L~ L O H R T,

B SPL=0
AR N FE— R b r— L LY ZXZ(STB_CTL)D A Z /31 fiif L-ULRRTE L v R (SPL)AS"0MZRRE S 7 IRE T,
W SPL=1
AL UNAF—Ray hr— L LY AL (STB_CTL)D A Z /31 fiif L-ULBRE B N (SPL)A" IR E SN RIETT,
W AJJF]
ATIBERE DM I PTRE 7R RE T,
W NEA 0" E E
ATHERED B T E 22 RIE TS, AR LT E S E T,
W Hi-Z
U TBREIH N7 U A X A EREAEIRIBIC L, WA HIFIZ IS L ET,
W BEAA]
BWETE £,
W e R R R
ARE— FICEBT HEATOREZ R LET,
W STV 2 JELOMERE DS B E T CThauiE, 2 OJEBMREICENE T,
R—bFE LTHALTWDHAIE. COREERRFLET,

W 7 ) e 7 AT RlRE
TIa 7 ANDBFFAENTVET,

L —2 7
b L— AHEREAME ] ATRE 2R IE T,
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i FIRE—RR

MB9B310T & 1)—X

qﬂ;i? FRLR | SvE—F
£ L< 1% INITX A7 REB HLLIE BALTE—FHLLIE
- N I », 1) — », — R
irnj? F—T ERERE Rae J#J 3 3 J‘ 7’ X by TE— FREE
Bt HEER f
EBRARE ERRE ERRE ERRE
- INITX=0 INITX=1 INITX=1 INITX=1
- SPL=0 SPL=1
. - - ., [EGIENE [ENIRINGS Hi-z/
E2/N RER ARER AR E R .
. GPIO ER K R EANH] R EAT] R EANA] (g g A A A0
AA K
S i A T AJI1R] AJ1R] AJ1R] YL AJIR] YL
. _ _ BRI AE [EXIENGE Hi-z/
BN R ERN RIER HENR N L
GPIO EER I X TEAA] R IEAT] R EAA] Ry g A A A1 0"
B Hi-z/ [EXIENGE ERTIRAE
o _ _ {Rg5/ {RF5/
Aq ki | A Hi-2/ Hi-2/ EAREE | REREIEREE | R
- L 0" [&H & WNE AT WEB AT . o . o
FEPRH 71 A o PR Hi-Z/INED Hi-Z/INED
HL<IE 0" [&E & 0"[&E &
P AT AT
0" [ 0" [ &
c INITX INT T | TAT T TAT 7 TAT w7 TIVT T IT S
A+ YL AJR] YNV AJIR] ANJJR] YL
N
D AT AJIR] AJR] AJR] YL ANJJR] ANJJR]
. i FNT Tl TINT v E AR AE
iE .
|| JTRCHERE | Wiz L ADE | e AR e
GPIO NG | RERa | mEse | mEsd (kl IRF5 i )'\*j'jzéﬁ
L — R EIR FL—2A
i B . B . e Hh
PEELA T X TE/NA] X EANA] X TE/NTH] A TE
. AR R ERTIRE [ERIDNH 1Ff
GPIO B4R PREF (S
RS PN) Hiz Hi-z/ Hi-z/ Hi-z/
Vy—= i AJIR] AJIR] WA T"0" [E E
N
N — Z 5 N —
e H;b*ﬂ SRR | RERT | RERT | u‘:jjjx
s GPIO J&R b [EXGIEYN S [ENIENIS
=SNG Hisz Hi-z/ Hi-z/ PREF PREF Hi-z/
)y —2 " ASH AFITT PN A A0 [
S iNL
HIEREA I . s e [ERIEINGE
SRR X EANT] X EAT] X EANT] (R
" GPIO J&R I E R AE ERRAE
B SEIYSING) Hisz Hi-z/ Hi-z/ PREF PREFF Hi-z/
)y —2 " ASA AHITT PN A0 [
RPN
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MB9B310T & 1)—X

N FRLR | SvE—F
4 L<IE INITX A A 2] HLLIX A4TE—FHLLIE
L N I », 1) — » — K
ﬂnF? 5 —T EBERE VN1 J# v b z J‘ 7’ A by TE— FREE
Bt )
BERARE BRRE ERRTE BERRE
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
| GPIO R HF Hiz Hi-z/ Hi-z/ ERKEE E AR AE Hi-z/
U — 2R YL AJIR] PRFF e PNEB A J7"0" & E
NMIX RIS | sERw | sERW | aEsRw EATAR
y FooERE EARE | EE Pt
i ;jﬂ > Hig Hi-z/ Hi-z/ R f R f Hi-z/
b AT ASIT P A 0" i
Hi-z/ Hi-z/ Hi-z/ Hi-z/ L)
FFu I AN . NRIATIO | A TY | AT | AT S A0 L 2
SR Hi-z [& E/ ‘ 0 nz/‘ 0 nz/‘ &l ‘ g
= 7raus | vras | rFus 7 n
K L
ANJ7HA] AJIH] AJIH] L)
GPIO JER I . . .
R - - - [EREIRINGE [EREIRINGE Hi-z/
BRSO | BERT | BREFT | BERE P
b e e PR A7 "0 7
R EVEA o e e P T P T B
SE AR e O O e e (45
Hi-z/ Hi-z/ Hi-z/ Hi-z/ L)
FFu I AN . NRIATIO | A TY | AT | AT S A0 L 2
L SRR Hi-Z [&l e/ ‘ 0 IE/‘ 0 IF_/‘ &l ‘ g
Tha s Tha s Tha s Van=%/4 Ay
AJ7H] AJIH] AJ7H] AJIH]
GPIO i o o .
- . - - [ERGIRIN:E [ERGIRTN:E Hi-z/
RS ) S R BERT | BER et
U Y — R PREF PREE PR 0" i E
‘ o | e | | EAMREE | ECRGHREE Hi-Z/
GPIO i AR SEARE | BERT R R A 0B
M
B 7K
zeim2 gm Ay Ay ASTH ASyHr AL NSy
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ed FRLR | SVE—F
£L< I INITX A 73 REB HLLIE BA4TE—FHLLIZ
i F F—TF EBERE K& Ve k XU._.j R by TE— FRE
78] . Kee E— FREE
Bt 3 RiE
z BERARE BEREE BEREE BREE
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
. - - - [ERIEINCEES [ERIMNE Hi-z/
BN X E WER WER B
GPI10 EE N R EAT] R EA ] X E AT o (s A A A0
N Hiz/ [ERIRNE [ERIRINE
o . . ey Rk
7K o izl HRZD et | R | IR LR
< Ly [ E WDB)\j] 0 WDB)\j] . o . o
IR 101 o o Ff Hi-Z/PEs Hi-Z/PER
b L<IE [ & 0" [& & . .
T A0 AJI"0
[ & [E &
. . Hi-z/ Hi-z/ [EGIRINIELES BRI AE Hi-z/
SR I - N
GPIO iRk Hi-Z AT A £ e P A0
EAEERT Hi-Z/ e .
LEH -
° ] mankieg | W - ﬁﬁiﬁ' “
USB I/0 ¥+ R EAR AT FREAR AL R EAT] - ZASRI o
FF A A" ZAEHEHT
e PERA 0" [ &
P fj;%; Al AR AR AH AH AHTT
. S A e | ECAITIRTRER L AR TR Hi-z/
GPIO JEIR B RERT] REARA] REARA] o . Pl
N i e .
0 SF;'O_J;@;; Hiz Hi-z/ Hi-z/ E AR AR BRI AE Hi-z/
B - YL YL Ff S PR 770" &
WEEIAD | SR AR
TR X EAA] X E AN A] X TE AN A e
R GPIO E T 1= uiﬂ;&% IE?%IJEF’.E\
RECEDP AN Hiz Hi-2Z/ Hi-2Z/ ‘ ‘ Hi-z/
U Y — 2R ! AFT AT TR A 0"
HF

. BT H A wE—F, KEHCRAZA~E—F, A by 7E— NIREMEIELET,
*2: A by 7 FIERENMELE LT,
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12. ES M
12.1 @R KER
I EHEE
HH 22 0 e Bt %
EIRE X 2 Vee Vss - 0.5 Vss + 6.5 \Y,
IR E (USB ch.0 ) *- *° USBVceO | Vss - 0.5 Vss + 6.5 \Y,
IR E(USB ch.1 ) *- *° USBVcel | Vss-0.5 Vss + 6.5 \Y,
7 F o S B EE + AVce Vss - 0.5 Vss + 6.5 \Y;
T m J YRR AVRH | Vss-0.5 Vss + 6.5 Vv
Veec + 05 Ly
Vss - 0.5 (=65V) \VJ USB i1 & & <
USBVcc0 + 0.5
Vss - 0.5 V | USB ch.0 i
J— v, (=65V) e
USBVccl + 0.5 W
Vss - 0.5 (65 V) V USB ch.1 v 1~
Vss - 0.5 Vss + 6.5 V 5V hL-Z7 b
AVce + 0.5
Ly ,33. _
7 a A Via Vss - 0.5 (§65 V) Vv
Vcec +0.5
el -
)&+ Vo Vss - 0.5 (=65V) \
%j( 77 V7o,:?€{fﬁ ICLAMP -2 +2 mA *8
K7 7 7 ER 2 Herame] +20 mA | *8
10 mA |4mA X A 7
20 mA | 8mA ¥ A 7
"L AR I -
R it oL 20 mA | 12mA % {7
39 mA | P80, P81, P82, P83
4 mA |4mA X A 7
. 8 mA | 8mA ¥ A 7
"Lt L L ER* | -
TN oLav 12 mA | 12mA % A 7
18.5 mA | P80, P81, P82, P83
"L LU KRR H )RR Ylov - 100 mA
"L LR A R YloLav - 50 mA
-10 mA |4mA X A 7
. -20 mA | 8mA ¥ A7
"H"I//\‘/I/E'j( jjf'f'{ﬁ | - -
BR M= o 220 mA | 12mA & A 7
-39 mA | P80, P81, P82, P83
-4 mA | dmA X A 7
. -8 mA | 8mA ¥ A
"H L ~UL IR EF [ -
T oHAY 12 mA | 12mA % A 7
-205 mA | P80, P81, P82, P83
"H LU KR T EE Ylon - - 100 mA
TH L AL SR H ) B > lonav - -50 mA
HHE Po - 1000 mw
PRAFIRE Tsre -55 + 150 °C

*1:Vss = AVss = 0.0 V & EHE I L7~ TT,
*2:Vee 1E Vs -05V L VKL 2o TIEWIT EHEH A,
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: USBVce0, USBVecel 13 Vgs- 05V K DIEL 2o TTWIT FH A,

CEFERRARR Y Vee+ 05V 2B 2 TIWIT EH A,

D ORI Z%ﬁ‘éﬁ%?lﬁ@@-?@%ﬁﬁbiﬁ“o

D SR T ERIX él‘ﬁ—z)j#lﬁ% 1 ARITHEA 5 B D 100 ms D HIFN TOFEERZHE L 7,
SRR T E EE(}IL . ZENT BT RTITHRILD EHED 100 ms OHABIN TOIFEHEREZHE L £7,

Y IZOWTE, 4SRRI A IEIRER) 22 L T 7Ea0,

c HESEEMESMN T TR EE W,

- +B ANFEMBELE(ER) TITEHAL ZE0,

CABEH EART AL AL, T ERHIFRIPL A B LB (55 2 ML T 2 &0,

B ANEITH E X, KT NA ADNFICATI SNDEIRD, BHFIES 2 Mo T BREELL FIc7e 5 X ) ICER
IO EZHE L TLE S0,

ARTHBE ) ET— R EART AL ZOBREERD D2 VEEE— FTIE, +B AEMIMRH#E S A 4 — Fail

VCC #iii+. AVCC i +DEN & LR S8, KT/, RO~ L M FT 2 EnH 0 £, %0371&’)+B
ASJEEZIE Vee, AVee D BN BHESREIMESSM 2B X 0L ) I LT &N,

« KT NA ZAOEPEA OFF KO V IZEE L TW R WEEE), X ERBARFIZAB A ZIT-o TV DA, b

FHBEEMEEESNTWE D, XU —F Uy BN ERICEEE ST RELREEZITI> L3 H 0 £,

- AESERIE IO ) Sl EE) 2 FRSR LETS

+B input (OV~16V) A . Digital output

Protection Diode
VCC VCC

Limiting j P-ch

resistor —1

N-ch

o/\/\/\— L>o—Digital input

R
AVcc

Analog input

<TEEER>

TEXT R TETE Ei’z 5/? /~ bX(EE/_ %?/m /a‘iz’/#&“&“) DHIANE, FBET/INA X ERET SABEES B Y ET, LD T,
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122 #RBESHE

(Vss = AVss = 0.0V

EH LR & = ﬁﬁﬁs By fisE
=/ PN
HIRET Vee - 2.7%5 5.5 \Y/
3.0 (jiq *]
E R EE 3V EIR) USB ch.0 H USBVcc0 - - \Y
5.5 N
2.7 (=Veo) 2
3.0 (jéq *3
IR (3V FEJR) USB ch.1 A USBVccl - :5 B \Y/
: *
2.7 (=Veo) 4
7 a JERETE AVce - 2.7 55 \VJ AVce=Vcee
7 a7 RYEET AVRH - 2.7 AVce \Y;
Eiga T R R Cs - 1 10 uF ML X2 L—xf *°
LQS144
B VEIRE LQP176, Ta 4f%gﬁﬂi - 40 +85 °C
FEALRE
LBE192 A

*1: P81/UDPO, P80/UDMO #fii+- % USB i+ (UDPO, UDMO) & L T 5554

*2: P81/UDP0, P80/UDMO #ii+- % GPIO #i+(P81, P80) & L THEM T 54

*3: P83/UDP1, P82/UDMLI #ii+- % USB #i+(UDP1, UDM1) & L THEH 4 554

*4: P83/UDP1, P82/UDML1 #ii+-% GPIO #i+(P83, P82) & L THEM T 54

*5: Wik a T oY O FIEX. 17 T ZEH EOERE] © TCHiFIZOWnWT) 2L TSN,

*6: IR LA R IMEARTE SR EE Y £ v MEIAZRINELEL EORIE, WEEHCR 7 1y 7 (A1 PLLEHE
) E T2 ITNERIKIE CR 7 v v 7 Comm FAT L IRELER O HEERTRETT,

<EFEER>

- HBHERME. FEETINT IDIERLHEERAT SKMHETT . ERLIFILEDEEEL, TNTEDRMEDEEA TR
FFENFET, BICHEZBERMHTTRAL TS ES ., CORMEELTRFTSE, GHEICEZEZRIFT EHHY
EFF, TR —MIZBESATOELEE, RARY, AEDHEE TOREBIE. RIFL TOEEA, LEIN TS LIS
DRUETDRFEHELZDEZEIE, BT FFICEREFIETIHHS S0,
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MB9B310T & 1)—X

(Vee = Avee = USBVcece0 = USBVeel = 2.7V ~ 5.5V, Vss = AVss = 0V, Ta = - 40°C ~ +85°C

= w FEE o
EH RE | HFA e s | g | B =
CPU: 144 MHz,
JE30: 72 MHz,
Flash 2 Wait,
TraceBuffer: ON, 100 180 mA | *1,*5
FRWTR.RWT = 10,
FSYNDN.SD = 000,
PLL FBFCR.BE =1
SoE—R CPU: 72 MHz,
J&3: 72 MHz,
Flash 0 Wait,
TraceBuffer: OFF, 65 135 mA | *1,*5
_. FRWTR.RWT = 00,
e FSYNDN.SD = 000,
ET—F Icc FBFCR.BE =0
s 5
FEL I R CPU/JE3Z: 4 MHz*2,
[SipL Flash 0 Wait, -
SLE— R FRWTR.RWT = 00, 6 578 | mA | =1
vce FSYNDN.SD = 000
. CPU/JE1: 32 kHz,
7 Flash 0 Wait, 1 x
SLE—FR FRWTR.RWT = 00, 13 SLT | mA | *1,76
FSYNDN.SD = 000
- CPU/J&3/: 100 kHz,
K CR Flash 0 Wait, *
5L E— R FRWTR.RWT = 00, 13 SLT | mA 1 *1
FSYNDN.SD = 000
PLL JE3: 72 MHz 30 89 mA | *1,*5
2 —FE— ] ' '
AY =7 % UT%GC%R% e J&31: 4 MHZ*2 45 559 | mA | *1
£T— R lccs —
ER PP J&31: 32 kHz 1.2 51.6 | mA | *1,*6
2 UEE%OSCR_ ko JE323: 100 kHz 1.2 51.6 | mA |*1

*1 AR — R EER,

*2: MU USICTAMHZ ICTRE LTS
*3: Tp=+25°C, Vc=5.5V
*4: Tp=+85°C, Vcc=5.5V
*5: KL IRENT-(4 MHz)fE R (R ARE B OB B & 5 1)
*6: KA REN1-(32 kHz)fili I RE (AR IE1 B DO {H B B & & T9)
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(Vee = USBVec0 = USBVeel = AvVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Tp = - 40°C ~ + 85°C

MB9B310T & 1)—X

HE | 28 | %74 i S W e
Ta=+25C, .
AAf LVD off i 4 10| mA 1¥1,3
5 A= FATESR Ta=+850, 55 | mA | *1,%3
. LVD off
TR leer Ta=+25C
EEe A= ) 1 %
et ¥ LVD off i 11 > mA | *1, =4
vee AA~E—R Ta=+85C, 50 mA | *1. *4
LVD off :
. Ta=+25C
A Vv ' *
b ARy LVD off i ! > mA | =1
. oo TR To=+85C
=gy A~ ' *
FEL L LVD off I 50 mA 1

*1: 7R — hEERR

*2: Vee=5.5

*3: JKELIRENT-(4 MHz)fE P GEIRIRIES O # i 2 & 1e)
*4: K IRENT-(32 kHz) P GEIRIRIE OV # R 2 5 )

BEEFREERLVD)ER
(VCC = 27V"\"55\/, Vss = O\/, TA =-40°C~+ 85°C
A 0S| WFa rm %ﬁﬁ*ﬁﬁﬁ | o
IKETE
T8 BIATA 4
(LVD) lccivp VvCC P 4 7 PA | SRR
IS5y AEYER
(Vee = 2.7V~5.5V, Vgs = OV, Ta = - 40°C~+ 85°C
HE TR PP o F;EME s Mt o
7T vva .
AEY lecrLasn | VCC i’gg 12 14 mA
FIALW B o
AD A VIN—AEf
(Vee = AVce = 2.7V~5.5V, Vs = AVss = AVRL = 0V, Tp = - 40°C~+ 85°C
A nS | WFa o &;ﬁﬁﬁﬁ | =
ey s lunit BH{ERF 0.57 0.72 mA
EER/ENERY lccap AVCC L 0.06 3 A
A/D Lunit Bh{EEE
HAETEIR lecaven | AVRH | AVRH=55V 11 196 | mA
152 1k kg 0.06 4 LA
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12.3.2 ImFEH
(Vee = USBVee0 = USBVeel = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Ta = - 40°C ~ + 85°C
_ Ri(E
b= 2| Ea = WF4 P30S h By &
i B/ = BX
CMOS
| =z Al 4
"HY L ~UL j?j;*ﬁ; A - Vcex0.8 - Vce +0.3 \Y
AJIEE VIHS MDO, MD1
— B 192 =
(t ijT U SV;jﬁ;; b ; Vcex0.8 ; Vss+55 | V
A ANTT) ‘
TTLY =3 v k
JO - 2.0 - Vcec+0.3 Vv
CMOS
| =z 82l 4
L ;J:mﬁ - A . Vss - 0.3 - Veex02 |V
ASEE VILS MDO, MD1
(t ]f; U Vv A}\jlj/j;ﬁ; b - Vss- 0.3 ; Veex02 |V
e ) ’
TTILY =3 v k
JCI A Vss-0.3 - 0.8 \Y
Vce = 45V,
4mA IOH=- 4 mA
. Vcee-0.5 - Vce \Y
247 Vo <45V,
IOH =-2 mA
Vec=4.5V,
;?Aj, IOH=-8mA Ve - 0.5 ; Vee Vv
. Vee<45YV,
"H" L ~v VOH IOH = - 4 mA
Hi BT Vee=45V,
12mA IOH =- 12 mA
54 Voo <45V, Vce-0.5 - Vcce \Y
IOH =-8 mA
USBVcc=4.5YV,
FF’,SS% ';88% {%:\7;22 ?C USBVce - 0.4 . USBvee | V | *
IOH = - 13.0 mA
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MB9B310T & 1)—X

HigE
1EH k= ¥R %4 = 5 = By e
; =/ RE =X
Vce =45V,
; $A7 I0L =4 mA Vss . 0.4 v
Vcc <45V,
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PLL 5= - 13 - 75 i
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<XEFE>

= B Ltore ANELELVVEEL, BEFD L NEFEBETEERIZ12.4.6.[Z#ONE v FINITX)EFAATTFEL),
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YA I HA N tscve SCKX 4tcvep - Atcyep - ns
SCK | —SOT SR AEN:f t SCKx, =30 +30 220 +20 | ns
‘ SOV | soTx | wRA¥
SIN—SCK T SCKX, ET—F
+ y }\ > y 7DH#FEIEJ tIVSHI SINX 50 - 30 - ns
SCK T —SIN HR—/b I“B%EFEﬁ tshixi SCKx, 0 - 0 - ns
SINX
YIUTNTa
"L"/\O/]/XTPE tsisH SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
UTNTa sy
H L 2 tshst | SCKX teyep + 10 - teyer + 10 - ns
. SCKX,
SCK l —SOT ﬁéﬁﬁ#ﬁfﬁ tSLOVE SOTx = 1/‘_‘7 - 50 - 30 ns
SIN—SCK 1 SCKX, ET—F
vy R 7 T fvsie | SIN 10 ' 10 ' ns
SCK T —SIN & —/L RHEFH] tsHixe SSCI:E;((' 20 - 20 - ns
SCK 37 | ¥ IR tF SCKx - 5 - 5 ns
SCK 37 | 0 R tR SCKx - 5 - 5 ns
<EEFE>

-  CLK FEE— FEDXZHEIETT,

-  teyep/d. APB /YOO v o DY I IEREITT .,
VINFIF20o3 20 FALEHSA TS APB /NWIEEZDNTIE 18.70 v 081 Y IS4 #FBFL TS,

- ABEEEE)OT—F  R— FEEDADRIETT, #IZILSCKX 0, SOTX 1 DA B D EIZ RN TT,
- S EIE#AZEECL=30pF &
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MB9B310T & 1)—X

tscyc
< —: >
SCK \ on
< VoL VoL
tsLovi
Vo
SOT VoL
tivstn | tshix
V4 N
V V
SIN IH IH
x Vi Vi A~
TRAE—F
) fsLsH o tshsL ~
Vi A Vi ViH
SCK - Vi Vi p4 \
tF «— R
{sLove
Von
SOT VoL ><
tvsie | tshixe
SIN W‘ ViH ViH >W
N Vi ViL 4

AL—TE—F
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CSIO (SPI =0, SCINV =1)

(Veec =2.7V ~55V,Vss =0V, Tp = - 40°C ~ + 85°C

MB9B310T & 1)—X

- - Veec <45V Vee=4.5V "
EHH BgE | mF4 &% Bh X B X By
A—L—Fh - - - - 8 - 8 Mbps
PN AP
Yq I HA N tscve SCKX Atcyep - 4tcvep - ns
SCK 1 —SOT JZAERs 1 t SCKx, - 30 +30 - 20 +20 | s
‘ OV ] soTx | wA¥
SIN—SCK | SCKX, E£— R
+ y }\ > y 7DH#FEIEJ t|V5|_| SINX 50 - 30 - ns
SCK l —SIN R—/b I“B%EFEﬁ tsLix SCKx, 0 - 0 - ns
SINX
YIUTNTa
"L"/\O/]/XTPE tsisH SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
YIUTNTa
SH L AR tsHsL SCKXx teyep + 10 - teyep +10 - ns
. SCKX,
SCK T —SOT JRALHE trove | sore | %L - 50 ; 30 ns
SIN—SCK | SCKX, E— R
o kT v TR fvsie | sinx 10 ' 10 ' s
SCK l —SIN H~—/ T\H#Fa'ﬁ tsLixe SSCI:E;(' 20 - 20 - ns
SCK 37 F V) tF SCKXx - 5 - 5 ns
SCK ~7. | v B tR SCKXx - 5 - 5 ns
<EEFE>

-  CLK FEIE— FEDXFHEETT,
- teyep/d. APB /N OO w o DH 1 O ILERTT,

VINFIro03 2 PALEGSATIVEAPB /INIEE/ZDIVNTIE 8.0 v o 81T 0S54 #FELTSL

&,
- AEEREFEYOT—F
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tscyc |
Vou 7 V.
SCK OH OH
VoL

tsHovi

soT Von
VoL
tvsu | tsuxi
V4 N
SIN ViH ViH
x Vi Vi A~
TRAE—F

« tsHsL < IsLsH .

SCK = ViH Vn—%’*
Vi N Vi ViL
—», 3
tR tsHove tF i
SOT VoH
VoL
tivste | tsuxe

SIN

W‘ Vi ViH XW
N Vi Vi

AL—TE—F
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CSIO (SPI =1, SCINV =0)

(Veec =2.7V ~55V,Vss =0V, Tp = - 40°C ~ + 85°C

MB9B310T & 1)—X

- - Veec <45V Vee=4.5V "
HE e | mTE | &4 B a5 T Ema x| E
AR—1—Fk - - - - 8 - 8 Mbps
PN AP
Yq I HA N tscve SCKX Atcyep - 4tcvep - ns
. SCKX,
SCK T —SOT iEAEHFH tsHowvi SOTx - 30 +30 -20 +20 ns
SIN—SCK | SCKx, | ~AH
T BTy TR st SINX £— R 50 i 30 i ns
SCK l —SIN R—/b I“B%EFEﬁ tsLix SCKx, 0 - 0 - ns
SINX
. SCKX,
SOT—SCK l Eﬁﬂ#ﬁﬁﬁ tsovL SOTx 2tcyep - 30 - 2tcyep - 30 - ns
YUTNTa T
"L"/\O/]/XTPE tsisH SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
UTNTa T
H L 2 tshst | SCKX teyep +10 - teyep + 10 - ns
. SCKX,
SCK T —SOT iEIERFH tsHovE SOTx 2L e - 50 - 30 ns
SIN—SCK | SCKX, E— R
o kT v TR fvste | sinx 10 ' 10 ' s
SCK l —SIN H~—/b T\H#Fa'ﬁ tsLixe SSCI:E;(' 20 - 20 - ns
SCK 37 F 1) [FpfH] tF SCKXx - 5 - 5 ns
SCK 37 | v FEfH tR SCKx - 5 - 5 ns

<EFEER>

-  CLK FEIE— FEDXFHEETT,
- teyep/d. APB N OO w o DH 1 O ILERTT,

VINFIFoo3 20 PALEGESATIVEAPB /IWNIEE/ZDINTIA 8.0y 0811054 #FFELTSF

&,
- AEEREFEYOT—F

Document Number: 002-04687 Rev.*C

 — FBEDADRIFTT, #HIZILSCKX_0, SOTX_1 DHEAB DI RIS TT,
-  HEFE#ZZECL=30pF &

Page 98 of 129



&= CYPRESS

e 4 EMBEDDED IN TOMORROW™

MB9B310T & 1)—X

3 tscve R
VoH
SCK N VoL t VoL
| tsovi R SHOVI
Vou av
SOT ﬁi VoL XT VoL
¢ tivsLi > tsLixi »
IN Vin ViH
S Vi Vi
TRRAE—F
tsLsH | tshsL
| > |e
SCK VIH VIH + VIH
S Vi Vi
— —
* tF tR » tsHove
VoH —Von
SOT VoL XT VoL
tivste —ple——— tsuxe
SIN Vi Vi
Vi Vi

*TDR LY RAIZSA T BEETE

AL—TE—F
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CSIO (SPI =1, SCINV =1)

MB9B310T & 1)—X

(Veec =2.7V ~55V,Vss =0V, Tp = - 40°C ~ + 85°C

- - Vec <45V Vee=4.5V .
HE S | HT4E b Bl a5 T ma | Ex | Et
A—L—Fh - - - - 8 - 8 Mbps
PN AP
Yq I HA N tscve SCKX Atcyep - Atcvep - ns
. SCKX,
SCK | —SOT ZEAiEHFH tsLovi SOTx - 30 +30 -20 +20 ns
SIN—SCK 1 SCKX, ALY
oy kT v T vt | ginx £ R 50 - 30 - ns
SCK T —SIN HR—/b I“B%EFEﬁ tshixi SCKx, 0 - 0 - ns
SINX
. SCKX,
SOT—SCK T Eﬁﬂ#ﬁﬁﬁ tsovHi SOTx 2tcyep - 30 - 2tcyep - 30 - ns
YIUTNTa
"L R E tsisH SCKXx 2tcyep - 10 - 2tcyep - 10 - ns
YUTNNTa
H L 2 tshst | SCKX teyep + 10 - teyep + 10 - ns
. SCKX,
SCK l —SOT ﬁéﬁﬁ#ﬁfﬁ tSLOVE SOTx 2L —T - 50 - 30 ns
SIN—SCK 1 SCKX, E— R
o kT v TR fvse | siNg 10 ' 10 i
SCK T —SIN HR—/b I“B%EFEﬁ tsHixE SSCI:\T;(’ 20 - 20 - ns
SCK 32T Y IRFH tF SCKx - 5 - 5 ns
SCK 37 | v FEfH tR SCKx - 5 - 5 ns

<EFEER>

-  CLK AHE— FBEDXFHETT,
- teyeprlE, APB N2 Ov DY ONERETY,

VINFIF0o3 20 PIALEHGSATIVEAPB /IWNIEE/ZDIVNTIEA 8. TOv o x4 I0S4) #F5HL TS~

éc ‘0
- AXBEBIEEYO7—

- = FBEDHDRIFTT

#IZ (£ SCKx_0, SOTX_1 DA EHLEILRIS) T,

-  HNEE#ZE=CL=30pF &
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. tscve )
SCK — Von Vor
VoL
——— tsovmi ———» tsLovi
\on Von
SOT Xi VoL XT Vou
tivshi > tsHixi »
Vin ViH
SIN Vi Vi
TRAE—F
tR_> tsHsL o e tsLsH | <t_[:
SCK - ViH ViH ViH
Vi iVIL Vi
tsLove >
SOoT Von Von
VoL VoL
tivsHE ——ple———  Tshixe
Vin Vi
SIN Vi Vi
AL—TE—F
UART #\ o O Y9I ANEXT =1)
(Vec=2.7V ~ 5.5V, Vss =0V, Tp =- 40°C ~ + 85°C)
HE LGRS W ;N mX | BEfI g
UT T By IV ANE tsisH teyep + 10 - ns
UTNT vy IH L ANE tshsL C. =30 bF teyep + 10 - ns
SCK 37 | V) I fH] tF L=°0Pp - 5 ns
SCK 37 | 1 B tR - 5 ns
tR tF
—> tsHsL -« tsLsH —>
ek Vin Vi Vi
Vi Vi Vi
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12.4.11 NEBAHZALZIVT
(Vee = 2.7V ~ 55V, Vss = 0V, Ta = - 40°C ~ + 85°C

EHH LR InFA E-JL = Rie = B4r fisE
=/ =X
AID a2 R —%
ADTG .
~NUTAT)
TV —TF L~
FRCKXx - 2teyep™ - ns ATy
ATk
1Cxx ,
A1 AR U Xy IF ¥
e [ DTTIXK : 2tever” : s | WET xR L— X
A ~E— K,
INTXX, Ak 7E—FR 2tcyep +100* - ns SEEIA T,
NMIX EFR< NMI
sgAvE-L, 500* - ns
2Ry FE— R

*teyep lXAPB XA 7 By 7 DH A 7 )VIERITTY, AID 2 /N—4 | ZIEEEHX A ~, IMIERAS Dt ST 5 APB
NRAFZZZOWNWTIX 18 Tyl B AY T T4 28R LTLITIEEN,

tINH i i tINL

™ o
g L |

7 Vs Vigs —
— Vis Vs
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12412 D7y KFhHoE 34325

MB9B310T & 1)—X

(Veec=2.7V ~55V,Vss =0V, Tp = - 40°C ~ + 85°C

. FEE o
EH L5 &% B o By
AIN ¥iF"H" & taHL -
AIN ¥fiF"L" & taLL -
BIN i 7-"H" g taHL -
BIN dfi1-"L" g taLL -
AIN'H"L~Ln i i PC_Mode2 F7-1%
BIN 37 0 I AUBU PC_Mode3
BIN"H" L~ L7 b . PC_Mode2 ¥ 7-1%
AIN 37 F 1) B[ BUAD PC_Mode3
AIN"L" L1 6 . PC_Mode2 ¥ 7-1%
BIN 37 F 0 Bt ADBD PC_Mode3
BIN"L" UL . PC_Mode2 F7-1%
AIN 7 _F 0 [ BDAU PC_Mode3
BIN"H"L~ULn 5 . PC_Mode2 F7-1% P ) N
AIN 7 I 0 [ BUAU PC_Mode3 cver
AIN"H" L~ L5 ¢ PC_Mode2 % 7=i%
BIN 37 F v Ffi AUBD PC_Mode3
BIN"L" L~ ¢ PC_Mode2 F7-1%
AIN 37 F 1) B BDAD PC_Mode3
AIN"L" L~ 5 . PC_Mode2 % 7-1%
BIN 37 [ 1) [ ADBU PC_Mode3
ZIN S 7" H" & tzhL QCR:CGSC="0"
ZIN S "L g tzL QCR:CGSC="0"
ZIN L~LHEED D i
AIN/BIN 37 F 0 37 | 0 g | 1288E QCR:CGSC="1
AIN/BIN SZ F 0 37 1Y .
BRI G ZIN L L tasEz QCR:CGSC="1

*: tcycp % APB /§27 =t /7@‘]}4) 7/]/5%3%1—(“—’9‘*0
T R T U EREEGESILTND APB AREZICONWTIE 8.7 vy 2 XA Y 7T 5] 2BBLTLESN,

tALL

AIN

BIN

tBUAD

tBDAU
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BIN

tausD tBDAD tADBU

AIN
) tAHL > B tALL "
to d
ZIN
Y- _____ _______________ N
ZIN
R ey A
< > tapez
tzae « >
AIN/BIN N
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12413 ’CHAA4 VY
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C

< Standard-mode Fast-mode "
EH g5 &% 2/ =P = P By "=
SCL 7 v v 7 JAK FscL 0 100 0 400 | kHz
(X1B) A% — K| S
R—L RIRER thipsTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 v v J7"L"lg tow 4.7 - 1.3 - us
SCL 7 v v 7 "H"I& thich 4.0 - 0.6 - us
KE TAZ— K] &
v b7 v TR tsusTa 4.7 - 0.6 - us
SCL T —SDA |
e — C_=30pF,
;L f/—jjSDj: l]\ HT%EFEEJ tuopar | R = (Vpllo)** 0 3.45% 0 0.9%° us
;DAT ‘?:S]\le_? T/ 7 tsupar 250 - 100 - ns
2~y 7 G4
Ty b7 v THERE tsusTo 4.0 - 0.6 - us
SCL T —SDA 1
[~y 7] FffL
(22— 1] ML DMD | taue 4.7 - 1.3 - us
NA 7Y — IR
<
tcvfpl\é/lzr'g T/IHZ 2 toyep™ - 2 toyep™ - ns | *5
JART A tep tCYA:,,)gMel_(;Z |\;HZ 3 toyer™ i 3 teyep™ a ns | *5
tcvigélvl7|-2|zl\;Hz 4 tovee™ i 4 tovee™ i ns *5

*1:R,CLiX. SCL,SDA 74 > OFNT v 7ikbt, AMARETT, VpIE7 T v 7IRIIOEIREIL, lo 1% Vo PRiEE
mERLET,

*2 B K tippar 13072 < E BT 3L ZAD SCLE B D "L" K (tLow) ZIERE L TW e &9 T & &7z L TW AR T
D EHA,

*3: Fast-mode 1°C /X 2 7 /34 Z % Standard-mode 1°C /X 2 3 27 MMZAE T X 403, Bk &5 S tsypar =250 ns &
e L7 iudze n 84,

*4: teyep 1L, APB NA T 11w 7 DY A 7 VERE T,
1’C R STV D APB RAFREIZHOWTIE 18, T u vy 2 XA Y 7T 0] BB LTSN,
Standard-mode f# flFi%, APB XA 7 v 7 %2 2MHz LA EIZERTE L TL 2 &,
Fast-mode ffi HFfIZ, APB XA 1 v 7 % 8§ MHz LA EIZERE L T 72 &V,

B JART A NEDOEFIIV O AXEEIZLY 2,3, 4RIV D Z ENTEET,
APB2 N7t JEEREIZIG U T, /A R T A NVEEBOEEEZ LT EE0,
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Ay T
oA R :
T —— tsusta
L tow
SCL N
> . >
tHpsTa thooar  then tHpsTA tsp tsusro
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12.4.14 ETM B4 3224

MB9B310T & 1)—X

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

IEH s YiF4 P33 = *E*MEE By e
=/ PN
_ \ TRACECLK, | Vcc=45V 2 9
T—HE—L |t ! ns
ETMH | TRACEDI[3:0] | Vcc< 45V 2 15
TRACECLK Vee=45V - 50 MHz
o 1/ trrace
JA K Vee <45V | - 32 | MHz
TRACECLK
TRACECLK . Vee=45V 20 - ns
7wy 7 TRACE Vec <45V | 31.25 - ns
<EEEE>
- YEIE#HZEECL=30pF &
fevee

HCLK

:_ trrace . :
I . i
1 Vou ; Voo 1 Vou
| | |
| | |
| ! termn |
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12.4.15 JTAG #4434

MB9B310T & 1)—X

(Veec=2.7V ~ 5.5V, Vss =0V, Tp = - 40°C ~ + 85°C

HE w5 | BFA pm _ SRR gy peen
=/ PN
TMS, TDI i TCK, Vee=45V 15 ) ns
o Ty TRERH TTAGS | TMS,TDI | Vec<45V
TMS, TDI ¢ TCK, Vee=45V 15 i ns
R—L RHER JTAGH TMS,TDI | Vec<4.5V
. TCK Vee=45V - 25
ESIRIE '
TDO AL REfH tiracD TDO Vec <45V B 45 ns
<ZEEFE>
-  SrEFEEEE CL=30pF &
TCK i Vou i
V%v e
| . tmass | tmacu |
f P/ S
TMS/TDI : “=Von 1 Vou™
: ) VOL : VOL |
i tmacn !
| E— ]
TDO
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MB9B310T & 1)—X

125 12Evy F AIDa2IN—4
AID MBS YE
(Vec = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, Tp =-40°C ~ + 85°C
< - FEE "
EEH s b ok B E X By w&E
Oy fiERE - - - 12 bit
FE oy AR - - £1.9 +45 LSB
Oy B R ERR 7 - - - +1.9 +25 LSB
Po g vra U EBE Vot ANXx - +5 +15 mV | AVRH=27V~55V
TIVA A — )L
NSy o I Vest ANXX - AVRH+9 | AVRH+15 | mV
1.0™ - - AVce=45V
TR MR - _
AL 127 - - W AVec<asVv
BT L SR Ts ) *2 - - ns AVcc=45V
*2 - - AVcc <45V
= VA=
e Teek - 50 - 2000 ns
BEFF AR EER
e Tstt - - - 1.0 us
TR 7\)\jj§% CAIN - - - 12.9 pF
N 2 AVcc=4.5V
7 u 7 ASEDT Ramn - - - 38 kQ ANec<dtV
F v FEIES DX - - - 4 LSB
TruZR—rANY —
by B ANXX - - 5 pA
7 a7 AJERE ANXx AVSS - AVRH \Y,
FEYEE T AVRH 2.7 - AVCC v

*1: B RNE Y U o SRR (TS)
Bo/NVEHREH O Z&fFiX, LT 0@y T3,

+ a3 XTI (TO)DE T,

AVcCc=45V HCLK=120 MHz W > 7'V > J'IEf#E]: 300 ns, == > X7 R§fi: 700 ns
AVcc<45V HCLK=120 MHz %> 7'V o Z'I§f]: 500 ns, = > X7 [ERE: 700 ns
T Y TIERE(TS), 2T 7 a sy 7 BAH(Teck) OB 2R T5 L 212 LTSN,

YTV TR, 2T a7 JEBO

e}

AxX A

ZOWTIEL,

v 7 ~7vafml © [CHAPTER 1-1: A/ID 2> "\—% ]| OFEEZZBBL T EE W,

AD a2 RR—=HDL AKX

U

AxX AE

IZTAPB XA w7 DA I T TCRBENET,

[FM3 773U Ry 72T )~=aT )b TF

AD 2 R—ERERE S LTINS APB RXZABEIZHONWTIE 8.7 m vy 2 ¥ A ¥ T A #BRLTLEE N,
PoFV o rBENa T a7 i3 RN—2 7 1y 7 (HCLK) S AR S ET,
¥ A A = F R K O MR ) T RERNIIE DY 9,

BPE D) EWET LD 7Y o I %

*3: a T EEE(Te) 1E (K 2T,
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ANXX AvnL—4
Rext 7+8% AhinF Rain

7Frayg A A A
ESHLER

(1) Ts = (Ran+Rext)x Canx9
Ts: VNIV |
Ran:  A/D O AR =2kQ 45V
AD DAJHEHT =38kQ 27V
Can: ADDOATIEFE =129pF 27V
Rext:  AMHEIEOH I A o E—H A

IA

AVee = 55V DA

IA

AVec < 45V OHE

IA

AVee = 55V DA

(X 2) Tc=Tcck x 14
Tc: = =i
Teck: X727 wm vy 7 EW

Document Number: 002-04687 Rev.*C Page 110 of 129



&= CYPRESS

e 4 EMBEDDED IN TOMORROW ™

12EY FAD aVI—2OHEOES

MB9B310T &

) —X

W Sy fERE: AD = N—FIZ L 0 ERBIRI R T e 72k
B ELRR IR Yr kJ P 3 25 (0b000000000000 <—— 0b000000000001) & 7 /L A —/b kT P 3 2
(0b111111111110 «<— 0b111111111111) % F& A 72 EHR & FEESO LR & DR ZE
W By AR AR A 1o — R% 1LSB b &1 2 DI B AJTEEDOHMEEN S DR
BOERMESRE WO ERERE
OXFFF
KD E R 5 _
— \ ______ ‘ Ox(N+1) KO TR N 5
{1 LSB(N-1) + Vz1} E f 5 i
OXFFDY ; Sy ; 5
H : FST H H
§ o piiocked : !
R o : Lo H (%LH\IH[E) R OxN-+ E 4:# |E ) H . I
Y H 2 H H
=~ 0x004- .o /N R : :
f{\ . (RHIE) N : :
ik 0x0031 b Ox(N-1) T o | Vowr
DN mmo g : T (RAE)
0x002+  -p——-- Vv
: : NT .
P (RAIfE)
0x001¢ ——"-- . OX(N-2)————
Vzr (GRBIE) EROEHREFHE
AVss AVRH AVss AVRH
TFRIAA FHOIAN

Vit - {1LSB % (N - 1) + Vz1}

TUZIWEAN OERERE= SB

?Q@wmﬂwaﬁEﬁﬁﬁ%:—Xﬂﬁ%§MLwlnsm

Vest - Vor
4094

1LSB =

N:  ADaVNR—4FTHILHAIE

Vo T4 )LH A 0x000 A5 0x001 (2B T S EE
Vest: T 2% ILH D OXFFE M5 OXFFF 2B 3 5 EE
Var: TOUZIILHEAAOX(N-1)A S OxN 2B T HEE

[LSB]
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12.6 USB %%
USB %13 ch.0, ch.1 3£ 9, USBVce0 3 X TN USBVeel % UL F Tl USBVee & Fit L TWET,
(Vee =2.7V ~ 5.5V, USBVce = 3.0V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE 22 | T4 pam . L AL B | s
=/ =X
AJI"H" L ~ULEE \ym - 2.0 USBVcc+0.3| V |*1
J AL I/;{/l/aﬁr Vi - Vss-0.3 0.8 VvV |*1
ZEFNNT IR Vo - 0.2 - VvV o[*2
FEFaELE— RFLY Y| Ve - 0.8 25 V%2
HREB
A H L~ LT Von TAE T RG] 2.8 3.6 V=3
=15 kQ
HIER
HA"L" L ~LEE VoL TINT  THRBT 0.0 0.3 V [*3
UDPO, =1.5kQ
70 A G —R— T Vers | UPMO - 13 2.0 vV [*a
AN o ter Full-Speed 4 20 ns |*5
H IRt AR =HE| ter Full-Speed 4 20 ns |*5
iﬁif:;ﬁff;fA@ i tere Full-Speed 90 111.11 % |*5
HhOA =22 Zprv Full-Speed 28 44 Q |*6
A sl = tir Low-Speed 75 300 ns |*7
NER YRR tLr Low-Speed 75 300 ns |*7
if;/j; ) IR tLrEM Low-Speed 80 125 % |*7
*1: USB I/O & Slngle End-Receiver D AA v F > 7 « AL v a/b REEIX Vi (Max)=0.8 V, V,, (Min) =2.0 V (TTL AJJ
HE)OHPANICRESINTWET, 2, /A ABELZER TS0 AT Y P AREEZRFZETHET,

*2: USB #@JT Z{Z5DZ1E121%. Differential-Receiver 85 L £,
Differential-Receiver 1%, Z#ET —X AR —h « 7530 R« V77 LU AL-ULZ% L, 0.8V ~25V D
FHINIZ 365 & XTIE, 200mV OZEBATNEE R H Y 7,
FRLEIEEEIL, 2 - B FANELEFA L Sl TWET,

1.0

02 -7 \

»
1

BINEBAHBEV]
|

0.8 25
JFY - E—FAHEE |V]
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*3 R T A O IEEENEE /) 1X. Low-State (Vo ) T 0.3V LLF (%} 3.6 V, 1.5kQ £ fif), High-State (Vop) T 2.8V EL E(xf 2
7 v R, 15 kQ A ) TY,
*4: USB 1/0 DAMERZEEN /115 B-(D+/D-)D 7 v Z&EJEI1L, 1.3V ~2.0V OFFHENICH Y £7,

D+ +
Max 2.0V i Al e
V
Mn13V .. /ALY CRS HREE
D- 4

*5: Full-Speed 87— Z {575 D7 1 V) (Trise) & 32 T 0 (Tall)F[E BLE TT,  HIIE 5EEED 10% ~ 90%[H D IRFfH] TE
FIAET, F72 Full-speed Buffer (ZB5 L CTlE, Tr/TfiX, RFI BN % f/MZT 2729012, TrTf tb & £10%LLA &
HESNTWET,

Trall
3k V) B T Y B
Full-speed Buffer
1 Rs=27Q
TXD+ — ANy

C.=50pF

TxD-

| i L
! ! CL:50pF
3-State Enable %—«A } /—|7;
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*6: USB Full-speed #fe1%. 90Q + 15% D Fi: 1 o &°— & > A (Differential Mode) T, ¥ —/L REL72Y A A b « X7
r—T AN LT ThbIVET, USB #i#ki%. USB Driver DH /11 > B — 4 2 2% 28Q ~ 44Q OHFFHNIZ 2 1T L
RORNWZEEBELTEY, ERBSEZmE L, NT U RAELDLTOIC, T4 A7 U — MEFHRPIER(Rs) % {1
M35 EaBELTHET,

A USB /0 & T OBICIE, EAHEHL Rs & LT 25Q ~ 30Q (HELHE 27Q) 2N L ZEHA < 72 &0,

Full-speed Buffer

: " Rs
XD+ — :Q 28Q ~ 44Q Equiv. Imped.
Rs
TxD- __. O 28Q ~ 44Q Equiv. Imped.
3-State Enable %J | SRS LTREL TS é@

,,,,,,,,,,,,,,,,,,,

Rs EFiEHiE 25Q ~ 30Q
HRMEE LT 27TQ OEIEREMML TSN,
F1=. TE24 RF|TERESWUADIER] 2THEALFEEL,

*7: Low-Speed &7 — {5 5 DL £V (Trise) & 32 F 0 (Tfall) R HE T,
HIME BEED 10% ~ 90%H O CEZR SN E T,

D+

/90% 0% N\

- - - -

Trise Tfall
I EYEE T Y R

AT A%, TLow-Speed Load (Compliance Load)] ZZM L TL 72& Wy,
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Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer
T Rs=270
TXD+ —| f L
g ) Rpd % C. = 50pF ~ 150pF
; ! Ve ﬁ—|;
; ! Rs=270
™D- __ 3 R 1
| | deé C. = 50pF ~ 150pF
3-State Enable %—»j } T /; ) P P
Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
TR Rs=270Q)
XD+ — L AN, 1 VTERM
| C, =200pF ~
Y 1 600pF Rpu
5 | Rs=27Q0 '
™D A
i i C|_ =200pF ~ Rpu=1_5kQ
3 State Enable %J ; /;; 600pF VTERM=3 6V
Low-Speed Load (Compliance Load)
Low-speed Buffer
T Rs=27Q
TXD+ W
( ) ; C, = 200pF ~ 450pF
i | Rs=270
™o- W
§ 9 | C. = 200pF ~ 450pF
3-State Enable — 4 ! ;
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12.7 {EBERHRE

MB9B310T & 1)—X

1271 EBEEE#HHEYEY F
(Ta = - 40°C ~ + 85°C
. H{E "
EHH iEE E-JL B0 e P By fisE
i H VDL - 2.25 2.45 2.65 V | BT
fif R+ VDH - 2.30 2.50 2.70 V | BIE LA
12.7.2 BEEHRHELAH
(Ta=-40°C ~ +85°C
HE 2% &t T e 1 %

e H R VDL SVHI = 0000 2.58 2.8 3.02 V | B TR
fif R+ VDH 2.67 2.9 3.13 V | BIE LA
i H B VDL SVHI = 0001 2.76 3.0 3.24 V | EERE TR
fiR R+ VDH 2.85 3.1 3.34 V | BIE LA
i H VDL SVHI = 0010 2.94 3.2 3.45 V | EERE TR
fiR R+ VDH 3.04 3.3 3.56 V | BIE LA
o HH EE VDL SVHI = 0011 3.31 3.6 3.88 V | EBJERETEE
iR bR e VDH 3.40 3.7 3.99 V | EBJE AR
o HH EE VDL SVHI = 0100 3.40 3.7 3.99 V | EBJERETEE
fiR bR e VDH 3.50 3.8 4.10 V | B AR
i H BB VDL SVHI = 0111 3.68 4.0 4.32 V | EERE TR
fif R+ VDH 3.77 4.1 4.42 V | BIE LA
i H BB VDL SVHI = 1000 3.77 4.1 4.42 V | EERE TR
fiR R+ VDH 3.86 4.2 453 V | BIE LA
o HH FE VDL SVHI = 1001 3.86 42 4.53 V | EBIERE TR
fift b e VDH 3.96 4.3 4.64 V | B AR
LVD ZEF B | Tivow - - - 4032xtoycp * | ps

* teyep 1 APB2 N2 7 11y 7 DA U VIR T,
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128 259y a At )BAAEERSE
12.8.1 EAAHERRM
(Vcc = 2.7V ~ 5.5V, Ta = - 40°C ~ + 85°C

HiR{E "
HE e 5 Bfr "=
2 #iH% | Large Sector 0.7 37 o gy SR A N
| Small Sector 0.3 1.1 s | WETTORKREASNRE ST
N—T7 T — K16 E v 1) N e
A e 12 384 us VAT A LYL DA — 3y R EER <
T T EIRELH] 13.6 68 s | N COEERMEFIARRH Z &1

* REVEII AT IE R OREKME, R EMRZ 10 HEE TOREHE T,

12.8.2 BAAYA I ET—2RERME

HEBAAYA 5 L(cycle) ‘*f‘g"ﬂ e
1,000 20*
10,000 10*
100,000 5=*

*: SEHJIRFE+85°C B
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12.9 R & 2\A 1EiwEFE

129.1 #HREHA : FAHA

WEBIEIEE DR ERZ A 226 7 v 7T LEER IR £ TORFM 2R L E T,

'ERANI Y MR

MB9B310T & 1)—X

(Vec =2.7V~5.5V, Tp = - 40°C~+ 85°C)

— FRIEME "
HH k=] e | B iR ivd "&E
A —7E—F tevec ns
F# CR # A ~E&— K,
A BEA<E—FR, 40 80 us
PLLZ A ~E— K .
Ticnt
[3% CR # A ~E— | 453 737 s
BT H A E— R 453 737 s
Z by FE— R 453 737 us

* AR O i RABIE B CR ORSEICIRAF L £ 7,

AR B 2131 EREER (51 EREA AR IR B

ExtINT

Interrupt factor
accept

CPU

Operation

Active

Tient

Interrupt factor
clear by CPU

Start

* AMEREDAZMISE T D =y DR ERF
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Page 118 of 129



&= CYPRESS

-_— EMBEDDED IN TOMORROW

AE A EREEG(RERY Y — R EAAHEIREF)

MB9B310T & 1)—X

Internal
Resource INT

Interrupt factor

Active
accept

| |

|

! Ticnt '
I Interrupt factor
: clear by CPU
|
|
|

CPU
Operation Start

* REEREE—FDOLE, WEY Y =200 OEASIIEIFERICE FNEH A,

<EEFEH>

-  EREREEEENFE—RFCEIZEGTYFEFT,
BIEEEENE— FH 5 DERFRBEXE [FM3 T7 3 NYIZzSAV=2F7/L] D [CHAPTER 6. EEEHE—F] D
RZINSE— FEEHBESHEL TS 3L,

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

SNV =2F/N] D [CHAPTER 6. [HHEEEHE—F] #SHL TS0,
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1292 #EREHA: Yty b

Uty MERNL T v 7T AEIER M E TORM 2R LET,

'ERANI Y MR

MB9B310T & 1)—X

(Vee = 2.7V~5.5V, Tp = - 40°C~+ 85°C)

=3 ﬁﬁﬁ L
bi-] =] Eie =2 e —p Bifi e
A —7F— R 321 461 us
=i CR # A ~E&— K,
AA A= E—N, 321 461 us
PLLZ A ~E— K
R \ Trent
{K3# CR & f ~E— R 441 701 us
Y7 H A ~E— R 441 701 us
A Ry FE—R 441 701 us
* B ME O KMEIZNE CR ORBEIIRTFEL 7,
RE A EREMEGNITX EIREF)
INITX
- |
| |
' DY) ! !
_C v
Internal RST RST Active | Release
|
| | |
| -—
I : Trent :
1 |
|
|
|
[
CPU
Operation Start
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AB A ERBER(REY V—R Y £y MERE)

Resource RST

Internal RST RST Active Release

|

O

| |

| Trent I

) |
|
|
|
|

CPU
Operation Start

Internal

* RHEBENE—RFOLE, WY V=220 00 ) &y MITIIERERICEENETE A,

<ETEFE>

EIRERIEEEENE— FCEIZELYFET,

EIEEEEZENTE— FH 6 DERER L, [FM3 773 NYZxzS5)Nv=2F/NJ D [CHAPTER 6. 1 EEEHE— R/

DX Z NS E— FEEFHBIFESHEL TS S0,

ZIAAEIFIE, CPU H1EIET BEEE— FIFEBEE N T— FEBRBEIDIKEEIZKFZ L FF, FME [FM3 77351 ~NYY

SNV =2F/N] D [CHAPTER 6. [HHEEEHE—F] #SHL TS0,

INT—F2 Yty MEBERLE Y €y FEL, EIRERIZIAEFNEFEA, /NT—F 2ty MNIEBERL Y €y FEEL,
M2. BETAGHFIE 1247818 1247 /T—F >ty FEL320) #FELTSES,

Ytz FOEDEIER, CPU [F&ECR SUF—RICEBLET, X120y 0PPLL 2Oy F@FT 58, EM

TAL 200y 0 BIRETIFLERO, X1 2PLL 20y 0 DEEHFLEFVBEIZLYET,

AZY V=R Yty FEE, DF v F Ry Yty FCSV Uty FEELFT,
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13. 7 —5 8%

FoFvF .
ik I5v3a | TZ7V7 Ry tr—3 a%
AEY

MB9BF316SPMC-GK7EL1 | 512 Kbyte 64 Kbyte 5 %F 97 - LOFP
MB9BF317SPMC-GK7E1 768 Kbyte 96 Kbyte 144 ¥ 05mm vy F),
MB9BF318SPMC-GK7E1 1 Mbyte 128 Kbyte (LQS144)
MBIBF316TPMC-GK7EL | 512 Kbyte 64 Kbyte 5 2F 97 + LOFP,
MB9BF317TPMC-GK7E1 768 Kbyte 96 Kbyte 176 2 (0.5 mm ¥y F), kLA
MB9BF318TPMC-GK7E1 1 Mbyte 128 Kbyte (LQP176)
MBOBF316TBGL-GK7EL | 512 Kbyte 64 Kbyte 5 AF 7 + PFBGA.
MBOBF317TBGL-GK7EL | 768 Kbyte 96 Kbyte 192 £Y (0.8mm E v F),
MB9BF318TBGL-GK7E1 1 Mbyte 128 Kbyte (LBE192)
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14.89 57— - 5 ie~+iEE

Package Type Package Code
LQFP 176 LQP176
A
[ Dy
S AA

4X

LAA
Slewlelash] BOTTOMVIEW _
—[@]os®[c[ae©[oE)] A
TOP VIEW

A T
! ! A 3
SEATING 1 J
PLANE 025 Al
L1 <~—b—1
L & SECTION A-A"
SIDE VIEW DETAIL A
NOTES
DIMENSIONS
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. [NOM. | MAX. DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A [ p— ) LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
AL 005 | — [o015 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.
000 | — Toz0 /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 050 BSC /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
E 26.00 BSC WITHIN THE ZONE INDICATED.
£ 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 1060 075 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
L1 030 | 050 | 0.70 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.

ATHESE 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

[ %

108 73
RARARRRARAARRARAARRARRRARARARRRAT

72

B
[LLEELEELLLLE
AARAARRAAAAARS
LLLEELEELELLE

w
N
w
N

4X BOTTOM VIEW
Afoiofc]ae]o]
[@]o0s@[c[~s®[0®] g
TOP VIEW
2 SEE DETAIL A I
! ‘ i
N -J )
SEATING
~ 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 — I — 170 A\ 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.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 22.00BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.
D1 20.00BSC A\ DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
e 0.50 BSC WITHIN THE ZONE INDICATED.
/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 1060 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.
A11S 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 Package Code
FBGA 192 LBE192
i ol
Bl |-
Joz0]c u[+bdbooooloooooo

PIN A1
CORNER

7.

INDEX MARK

TOP VIEW

o0]c]

2X

1_— |OAW)
0.10 ;

DETAIL A

SYMBOL

DIMENSIONS

MIN. [ NOM. | MAX.

— — 1.45

025 | 035 | 045

.o>>
=

NOTES

@ 0l 0000000
—FO000000

]

6

5

4

3

2

1

2] 0000000
2[ 0000000
nl 0000000

0000000
0000000
0000000
0000000
0000000
0000000
+%OOOO(F

000000000000 G

0000000
0000000
0000000
0000000
0000000

TS

0000000
0000000
0000000
0000000
0000000
0000000
000000+

G FEDCB A

PN\L\K;

1912gp b[$]goos@][cAE]

A

BOTTOM VIEW

rA

DETAIL A—\
—

—_

|>
U0

|
[ b#(
_'_'\JUUUUU U

(4

i

SIDE VIEW

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
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.

INDEX

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 /B\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.

0.80 BSC /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.
/ 0.40 BSC

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

002-13493 **
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15. FGEERR

Spansion Publication Number: DS706-00017

MB9B310T & 1)—X

R— Ty EEEM
Revision 1.0
| | Initial release
Revision 2.0
9~11 Wl A FEHE AR &80
62 63 BT A AEH EOEE - [C Iz mﬁaﬁ%ﬂfiﬂz
' [ R—2 7 = ToONWT] O EE
| =B e /A VN X% 3T 1E
64 -TIOA: A1 — ASIHA
-TIOB: i) — AJ)
2 WSS AEE s Do T R R(CS)) ABn
2. HESEENVESAT: < FERRSCE BN
80 4, ZZFEHKE TPEENES 7w 7 JIEE(FCM), ~ 2% 71 v 7 |
Q) AA vy 7 A& B
(4-1) AA > PLL-USB I PLL Offiffl | « TAA > PLL 7 & v 7 J8 55 (FCLKPLL) ) DO#LKE % 380
& PLLOANFIZ ey 7IZAAL 7 | « TUSB 7 v v 7 R (FCLKSPLL) | Dk % 180
82 = 3:5)]
(4-2) A4 > PLLOEASM (A1
PLL D A7 v v 7 IZNHE#E CR 7
= 3:5)]
512ty s AID a3 —4 c FEEBM
« AID ZE AR R R - DUTIE H O 4 2 5l
- 7Y TR
=y A=/ ki
109 - TEhVEFF RLIR AR RS IR )
- 7 e S AR
- 7 g a7 A DS
a7y ey 7 F#(Teck) ] OBEEZFTIE
K 10000 — 2000
Revision 2.1
| [ BT LOHE T +—~ v FOLEHR
Revision 3.0
Bf5E et s
2 CUSB Ao T e USB A PLL #ifi %1850
2 ,ﬁs%4w7l~x Gy B L b OV XA
O B KT 7 A A K 256M A R B
11,12 | bl SWCLK, SWDIO, SWO % 3i 7t
- - FIEE ERLL I 12C S A OB E 2B i
5358 | MAHAMERIA - 4B A A B
63 BT A A EOEE " EREEOREICON T EIBR
63 B3 AEH EOER PUF O3 % B i
- AKEFEIREREIZ DN T FHEFIC T, BT D KEBIEE) - ORI 2 Ehi L C< 72 S0,
W7o AR EORE N
64 - CHTIEANT LERE
66 | A e A X % &5 1F
68 .j i 3 : :i;(l) "Extarnal Device Area" O il & (& 1E
69 WAt~y 7Ty va AR ORI XEROMK L, FERIET T v aT e s T
c AEVVvT(2) VT = a T IVESRT D X HBR
e KT T T EREBN,
75-76 1.?@)%?'—?:% " - P80, P81, P82, P83 Ot 1 i & B,
PR - +B ANIZHOWTEN,
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MB9B310T & 1)—X

R= BT EEER
O el « RRAEE R MISRIS L TR
s RO LT
2060 3' ﬁﬁ? C A B A T R A
() i c 7T vy a AT Y EREZ BN
« AID 2 2 N— R EG A B E)
BRI
84 4, AZEHIKE P EE CR D R $ 2 i e A B 0
(3) Pk CR F IR A
. AL ST —F L ey MRIRE ORI A
4. ZZUEHE CHAI LV IRAREE
(6) /\"'7~7J“/Uﬂzy NEAIVT b
SRR
88-90 /)cm%ﬂ#% T — % H R A& IE
(7) SRABZAIVY
R RRIE + UART % A 2 > 7' —CSIO/UART % A X v J\ZIETE
97-104 x{m%ﬂ% ST R ay JEIfEov A ZE— R ’BTE
(9) CSIO/UART % A 2 v BT M ay V@A L—T E— RICER
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