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MB9B360R 1) —X
32E v + Arm® Cortex®-M4F

FM4 =4 03> r0—35

MB9B360R ¥ U — X%, @i &Ko 2 N &R DAL @B ICERF &z, M2 By b~ narte—7
T4, AU —XE, CPU IZ Arm Cortex-M4F 7t vV E#HBH L. 77 v Va2 ATV BLUNSRAM OF v F v 7 AT L LT,
JEOREREE LT E—ZHIEHZ A ~,A/D 2 R"—%  FREEFEA ¥ 7 = — A(USB, UART, CSIO, I’C, LIN)IZ L D sk S v E 7,

R

32 Ev k Arm Cortex-M4F 07

W7 ot PR r0pl

W RENEEE %L 160 MHzZ

MEPU 4

WDSP A4 5t

B2 E Y =y NMPU): MIAZT AT AOFHEMEZ M
é ﬁi‘?‘o

WA NNy ZEAR A hr—F(NVIC): | F ¥ R0
NMI(/ »= A7 TOVERAI)E 128 F v 2L D FRNERAI
ke 16 DELGALMELE L~V ERETEET,

W24 By F3 AT L H A < (Sys Tick): 0S & 2 7 EHH D =
T LHATT,

FoFvTAEY

[ZFvy2airEl]
AV =, 200N LT T o a2 AR KL E
7,

WAL TTFToaRrAEY

O A 1024 K31 b

016 KNXA DML —ANRNy 77 XAEYEFEHLE, 7
Ty aAEVT BT L —FEREE NB

O77vya AT ~DY—RT77®A%, BERKRK 72
MHz % CTlE 0 wait-cycle T9,
72 MHz LW REWHATYH, 79 vy arE )7 7%
L—ZHSEEIZ XV . 0 wait-cycle & [R5 T 7 ¥ A %4T 2

O=a— PR = U T ¢ Kk

WU~ 75y aRrE]

O32 K31 b

oV—R$A 27
* 6 wait-cycle EW/EJEIELAY 120 MHz %8 2. 160 MHz LA
To%E
* 4 wait-cycle BHEEHEA 72 MHz B 2. 120 MHz LA
To%E
* 2 wait-cycle BH{EEHEA 40 MHz 2B %, 72 MHz BAF
DLE
* 0 wait-cycle BVEJEIRELAY 40 MHz LT OB &

Ok%= VT il — NMrEERES2 Y 7 e A
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BSRAMO: f K 64K /31 b

BSRAMI: FH KR 32K /31 b

BSRAM2: fx K 32K/ A1 k

HNEBINRA VBT —R

BMSRAM,NOR & NAND 7 7 v ¥ =28 LU SDRAM 7 /31 A
2K his

W5 K9F v 7L b CSO~CS8 (CS8 I% SDRAM Hiff])
Wg/16 £y hT —ZIE

W5 K25y hOT7 FLAE Y b

WS KT 7 EAYA X256 M /34 b
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USBAM R J7x—R
USBA VX7 x2—RIT A ALHRANTHRSNET,

[USB 7/31 X]
MUSB2.0 Full-Speed *f)ix

BEK6ADT RKRA v FEYR—FLET,

Oy RARA 2 FO0iEzy bu—/Lifinik

OxTYy RiRA Y b1, 2132007506, A X7 Mgk, 7
A Y7 a ) ARk A BN A EE

Oy RRA b 3~5 3L TR, A 02T 7 Maks
BHR AT RE

Oy RiRA 2 b I~SIEE T ANy 7 7R

OfxTy RARA Y hOY A RITFRDOEED
¢ TV RRALF0,2~5:64 31 |
e TV REA LR 1:256 734 R

[USB KX ]
B USB2.0 Full-Speed / Low-Speed 5}y

WV T HRE, A 2 T T MER, TA Y 7 v RRE &
A— b

WUSB 7 /3 A 2 D #5e/ G B Bk

WIN/OUT b —2 VDAY R =—2 28 v ko 3B
WKy R 256 31 R EHHR— |

WY A7T v THEEE DR — |k

IIWFI7o92a2 Y TFLL 3T —X (&KX S
F ¥ RIL)

W64 A | FIFO & Y (FIFO BeiTdfEE— N - By MROK
EIZ L0 )
BT v 3L ICEEE— FEROFNSBINTE E7,
O UART
o CSIO
OLIN
oI’C

HUART
OE_FEAT ANy T 7
oY T 4 H 0 /7 LEIRATEE
OHEAR—L— b Pz Rr b —Z N
oA 7 ey 2 &2 YT A ey s e UCHEMRRE
ON—Roy=x77wm—-+ 2> ha—/uL: CTS/RTS (T L D%
15 B B4 (ch.4 D)
oOS8ERT T —HHEEECY T 2T —, 7L—3 /T
T—, A=RT T T )
ECSIO
O _EX TNy T ¥
OHEAR—L— b =R b —Z N
OA4—7 T —RHi%RE
oYU T NAF vy LT MERE(Ch6, ch.7 D&)
O =3E SPI xtii~(ch.4, ch.6 D)
o7 —4E 5~16 v b
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ELIN
OLIN 7’1 s =2/L Rev.2.1 i
m R S A A S
O~ AH/AL—7F— Rxhi&
OLIN break field ZEf%(13~16 &> hRIZZ W Al HE
OLIN break 7 U X Z Epli(1~4 £y MRIZEH AHE
OB ERT T —RHEEERNY T4 =TF—, 71—
S F—nNF 5 —)
HIC
O %andard-mode(l%j( 100 kbps)/Fast-mode(fz K 400 kbps)iZ
PSS
O Fast-mode Plus(Fm+) (F% K 1000 kbps, ch.3=ch.A, ch.7=ch.
B DIt

DMA Y FO—5(8 F¥ RIL)

DMA =2 b —F}%, CPU & 357 L7- DMA B /S 2 & #F
5. CPU L WHIEMETE ET,

W8 S &AM (TR SENETTREZR F v+ R IL

 PEANVETS = SISE RIS SR S
T

WiSET RUAZEM:32 By hA G 31 1)
WiEEE— R 7oy ZiEE S— 2 MERE/ T Rigk
WL T —F Z AT N, N N—=TT— R/ U—F
WiET 2y 75 1~16

WAk A4 1~65536

DSTC (Descriptor System data Transfer Controller)
(128 F¥ RJIL)

DSTC i%. CPU N EFINZT —F & EiEIEsE TE £ 7,
Descriptor ¥ A7 AFREBRHALTHBY, HoHLHAEY B
\ZHEHE S L7z Descriptor ODfEENEIZHES T, AEY
[Peripheral 7 /3NA AZEHEET 7 8 A&7V, T — X k@ {EE
FITTEET,

V7 NU =7 EE), ~N— NU = 7 EH), Chain EEIERE Y R —
k

AD QA N—Z(BRXK 24 F ¥ RI)
R IR g

W3 =y M5

WA HEER: 0.5 us @5 V

BB EHATREQQ L L DS
B2y BT — R

WEHL T — ¥ KA FIFO #5340 (A & v U 16 By, B8R
Wil 4 By)
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DA V/I—Z(BRXK 2 Fv=RI)
HR-2R Y
W12 vy RfiRhE

R=—ZXBZAL2(@mK8F ¥ =)
F o LT EICEEE— FEKROFMNSLEINTE FT,

M6ty hPWM ¥ A~
M6ty NPPGH A~
Bie32y hm—FH A~
Wi6/32 >y FPWC XA~

AR 0 R—F

KU =L, SIS AE I3 EORE I A ST
WirWES, WA TOR— e LCATEEY, £/, &
D VO A— MIJEUHREEZEIV B TENERETE DA — b
U — MERRAREE L TWET,

Wi -2 LIS TNT T AR

W L)L & B L ATRE

WAR— Y e b — MR

WK 100 KO EFHILA VO 7R— b @120pin Package

B orR— M, 5V LT 2 M
BT BRI OV T4, WRERE—E) &[5 A AE
BIEX) 22 LT EE0N,

SWES AT (®EK21=v })
SIS A~ KOT By 7 THRENET,

/N3 FRRE: 6.25 ns

Bty h 7V =T FAX3F ¥R/ [/ 2=v b
B 7y " vy TF¥X4F vy [/ 2= k
W7D Ty har X7 X6F ¥/ 2= b
BAD EE a7 X6 F v L [ 2= b
B r L —FX3F vy R/ 2= b
M6ty hPPGHA~¥X3F vV [/ 2=v |

T2l A EHRT S OICROMIEEZHE L TV ET,
WPWM {5 % Hi ) HHE

WDC F = v /<UD BE

BTy FX A ~HERE

WA Ty b 7T v iR

WA/D = L N— X sk e

WDTIF(E — & B 1) FLAZ e
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Y7ZILE ALY Bw%Y(RTC : Real Time Clock)
00 4E~99 4 F TOLE/H /B /ML MER DA 7 > ATV E
7+,

W H R E R/ A /B W53 TOERANERE, 4F/8 /8 W53 720
OEBIRRE b FHE

W R AR E SR & 0 4 o ~FIA B bR
W b Rk L O R % ATHE
B2 5 HEDHTN T b

27w KA >242 (QPRC : Quadrature
Position/Revolution Counter) (X 2 F + %JL)

JF o KAY L HQPROIE, Ky a Ty a—FofiiEs
METHEDIHENES, £ho, RECLV T v FE T H
oA ELTHHEATEET,

W3 SOINBA X2 b ATIET AIN, BIN, ZIN O T v U %
X E R RE

Wi6 vy MIiED Y H

Mi6 By MNEHED D &

M2HOoPD 16y ha X7 LIURHK

TaTFILABA4T[B2M6 EY REHIUHAIUA)
FaTNEA=IL, 2Oo0F 07T AR 3216 By N&Z T
VHUUH THERESNET,

KHA T ¥ FNVOEEE— REROFLLEIRTE T T,
B J—J%F—FR

BEHE— FEY r— FE—R)

MU gy FE—R

Bithoo42

Regt o o o ZITIREREINE— RO U oA 77 v 7ITfE
HALET, /v V—RFAAS v ray /%7 r7ay 7 /N
JEFH CR 7 7w 7 /NI CR 7 7w 7 73 DR A[BEC
j—o

AU E =N E A= K 6ds@Y 7 7 1y 7 f (32768
kHz)

SEBERAAFELI=Y
W ANEREA S AT T Bk 16 R
W 2~ AT NVERAZNM)A T 1 AR
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DAYFEVTRLT(2Fv¥RI)

UrkvF Ry T EA=lE, AA LT T MEICET D LELIAL
FrEF VY hERELET,

ALY —=XZIE, "~ Ro=T7"UrvF Ky 7 "7 R
Tk F Ry T D2ODRRAETF v F Ry Z0NH 0
3

"N= R = T"T g v F Ry J A A< ENEAKE CR R IR THE)
B4 5728, STOP LIS DT _RTOIKHEE T — N THIEL
3

CRC (Cyclic Redundancy Check)7 75 L—4

CRCT7 78I L—Xi%., V7 MUIELATOE CRC 3B 21T

W, ZET X B LA b L— U OREE MR A i D%
WaERLET,

CCITT CRC16 & IEEE-802.3 CRC32 & HA— kL £,

B CCITT CRC16 Generator Polynomial: 0x1021

BIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

SDA—FA 2271 —X

TR ICHEIL L 72 SD h— RAMERCTE £,

M Part 1 Physical Layer Specification version 3.01

B Part E1 SDIO Specification version 3.00

B Part A2 SD Host Controller Standard Specification version 3.00
Bl bty bERF4A4E Y FOT — X RHE

gav91)ky k

| B A= gy/

SFRHD 7 vy 7 Y —AQ FEREDINT IR, 2 FFEO B CR
FEHE, AA  PLLYHEIRTE £,

OAA 7y 7: 4 MHz~48 MHz
a7 rmy 32.768 kHz
OWNEEIERCR 7 oy 7 4 MHz
OWEIEE CR 7 1 v 7 100 kHz

OAAYPLLZ By

Bty b

OINITX S22 5D VU & v FER
OEFEHEAY > b
oY7hU=7UEY b
ovtyF Ry T2 4<Vky b
oiREERHEY > b

O/Zvy 7 A=A HF Uty
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2 0w EER8EE(CSV : Clock Super Visor)
W CR BIRIC K A ER I vy 7 W THNT 7 vy 7 DR
WEEBERLET,

WA By 7 BE By 2RI R END L, VY b
W7 H— bk ESNET,

WA ERBRE RSN D & EIALEIT) By PR
TH—hShET,

{EEEHH#EE(LVD : Low-Voltage Detect)

AU =T, 2BETVCCOBEFERLET, RELL
BEX Y VCC i OEEN TR - 7256, IKEEMRHHEREIC
S VEGALFEITV By FBRELET,

BLVDIl: HAARIZ LY =T — & @&
BLVD2: A — h Utk hEE

EHBEHE—F

6 FHEDKEEE T — MG LET,

mzy—7

| s

ERTC

B Ky

B — 7 AKX 34 RTC(RAM £ 0 « 73 LBIR AT HE)
BT —TAZ U NA ARy T (RAM REFH D« 72 LIRIRA]

P
AE

VBAT

RTC(H L > Z[E]#)/32 kHz FEAIR BRI U 7= IR 2 463
% Z & T, RIC BfEFOME BN 2K T E7,

VBAT (2L FORIBENEGEENET,

ERTC

W32 kHz FE AR [E 3%
WY — Al

WAy I T T VAR 3254 |
WK — Rl

AV
W U7V DALV ITAGT Ny 7 « "— bk (SWI-DP)

B N5y R+ hL—2 « w27 2t/(ETM)

a1=——%51D
41 By NOF AL AEA OfE % 2R E KL
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ER
3 OB
B A RL U PBEERG: VCC =27V~55V

WUSB I/O AIEF: USBVCC  =3.0 V~3.6 V(USB 1 1)
=2.7V~5.5V(GPIO {# JH )

BVBAT HEJR: VBAT =27V~55V
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1. miEHERK
AEYHAX
miEA MB9BF366M/N/R MB9BF367M/N/R MB9BF368M/N/R
AALT Ty a AT 512K 31 K 768 K /31 b 1024 K 73A K
V=077 vvaAXt]l 32K N1 B 32K A B 32K /A R
%> F 7 SRAM 64 K /XA b 96 K /XA b 128 K /XA k
SRAMO 32K 34 |k 48 K /A b 64K /XA b
SRAM1 16 K SA b 24K /XA b 32K /%A b
SRAM?2 16 K /XA k 24K /XA b 32K /31 b
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Page 8 of 176



& CYPRESS

--_— EMBEDDED IN TOMORROW "

MB9B360R &) —X

MB9BF366M MB9BF366N MB9BF366R
miER MB9BF367M MB9BF367N MB9BF367R
MB9BF368M MB9BF368N MB9BF368R
R 80 100/112 120/144
CPU Cortex-M4F, MPU, NVIC 128ch.
JE 160 MHz
R AR | 27V~55V
USB2.0 (Device/Host) 1 ch.
DMAC 8 ch.
DSTC 128 ch.
i e Addr: 25-bit (Fx K),
Addr: 19-bit (J K), Addr: 25-bit URX), oy, | RIW data: 8-/16-bit (5K,
R/W data: 8-bit (S ), R/W data: 8—/1§-b1t (oK), CS:9 (i K),
N ANAL BT 2 —R CS:5 (FKN), CS:9 (5 X), SRAM,
SRAM, S
SRAM, NOR 25 o+ = NOR 75 v =,
NOR 75 v = SDRAM NAND 7 5 v 3 =,
SDRAM
~NF Ty varITIv =
(UART/CSIO/LIN/C) 8 ch. (2K
N— A 5 /]’ ~ =
(PWC/U 1 — F % A =/PWM/PPG) 8 ch. (5 k)
5 [ ADEBa T 6 ch.
M | ATy XYy T Ty 4 ch.
| ZV—F %4~ 3 ch. L oa
5 [0 7y F 227 [6eh 2 units (e )
1 TR =7 3 ch.
PPG 3 ch.
SDHI—RA VX T x—A 1 unit
JT R H 2 ch. (Fx X)
FTaT VAL~ 1 unit
UTNEA LT a7 1 unit
R 1 unit
CRCT7 7T 1L —H Yes
Ay F Ry TEA= 1 ch. (SW) + 1 ch. (HW)
FMEREA - 16 pin (FxK)+ NMI x 1
/0 K— R 63 pin (i K) 80 pin (Jix K) | 100 pin (552 K)
12y NAD a3 /R"—% 16 ch. (3 units) 24 ch. (3 units)
12> k D/IA 22 /3—# 2 units (F K)
7 vy 7 BERIEERE(CSV) Yes
£ AR A% RE(LVD) 2 ch.
e s 4 MHz
PIR CR [ERES 100 kHz
T\ JHRE SWIJ-DP/ETM
a2=—7 1D Yes
<EEFE>

- BREGIZEB SN SETHEEDIES L, /¥ T—DIFFHARIZL Y, INTEYETE LI TEEFEA, CRESH

SHEEICIC T, I/O FK— FDFR— YO0 — FMEREEELT, I FEEIYETTSESEL,

- RHEECRDS Oy FREHBEIZDNTIE, [12. ERBIFE 12 4 X

L,
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2. N\yir—o L RiExs
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e MB9BF366M MB9BF366N MB9BF366R

Sy e RR MB9BF367M MB9BF367N MB9BF367R

MB9BF368M MB9BF368N MB9BF368R
LQFP: LQHO080 (0.5 mm pitch) O - -
LQFP: LQJ080 (0.65 mm pitch) ¢ - -
QFP: PQH100 (0.65 mm pitch) - ®) -
LQFP: LQI100 (0.5 mm pitch) - [®) -
LQFP: LQM120 (0.5 mm pitch) - - O
BGA: LDC112 (0.5 mm pitch) - O -
BGA: LDC144 (0.5 mm pitch) - - e
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3. SiFECHIE
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(TOP VIEW)

POA/SINL_O/FRCK1_O/INT12_2/S_DATA3_OMCSX1_0
6_1/SOT6_1/IC11_0/S_DATA1_O/MALE_O
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QM1_0

2/SOT5_0/RTCCO_0/SUBOUT_0
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P55/ADTG_1/SING_0/RTO15_O/INTO7_2/MADATA05 0| 7 54 |P19/ANO9/SINA_1/ICO0_L/INTO5_1/MAD16_0
P56/SOT6_0/DTTI1X_O/INT08_2/MADATA06_0| 8 53 |P18/ANOB/SCK2_2/MAD15_0
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P3D/TIOA3_1/RTO03_0/MADO00_0[ 17 44 |P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_0
P3E/TIOA4_1/RTO04_O/MADO1_0| 18 43 |P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
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LQI100

(TOP VIEW)

0.0
0

QM
QM1

P61/UHCONXO/TIOB2_2/SOT5_O/RTCCO_0/SUBOUT_0

PO7/AN21/TRACED2/TIOAQ_2/SCK7_O/MCLKOUT_0

POS/AN19/TRACEDO/TIOA3_2/SOT1_0/S_DATA2_O/MCSX5_0
POA/SINL_O/FRCK1_O/INT12_2/S_DATA3_O/MCSX1_0

POE/TIOBS5_2/SCS6_1/IC13_0/S_CLK_0/MD

P63/CROUT_L/INTO3_0/S_CD_O/MWEX_0

POC/TIOA6_1/SOT6_1/IC11_0/S_DATAL_O/IMALE_O

POB/TIOB6_1/SING_1/IC10_0/INT00_1/S_DATAO_O/MCSX0_0

POS/AN23/ADTG_OITRACECLK/SIN7_O/INTO1_1/MCSX2_0

P60/TIOA2_2/SCK5_O/NMIX/WKUPO/MRDY_0
P62/ADTG_3/SIN5_0/INT04_1/S_WP_O/MOEX_0
[PO6/AN22/TRACEDS/TIOBO_2/SOT7_0/MCSX3_0
POS/AN20/TRACEDV/TIOB3_2/SCK1_0/MCSX4_0
POD/TIOAS5_2/SCK6_1/IC12_0/S_CMD_0/MD!
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P50/CTS4_0/AINO_2/RTO10_0/INTO0_O/MADATAQ0_Of 2 74 |P20/AN18/AIN1_1/INTO5_0/MAD24_0
P51/RTS4_0/BINO_2/RTO11_0/INTO1_O/MADATA0L 0| 3 73 |P21/AN17/SINO_O/BIN_1/INT06_1/MAD23_0
P52/SCK4_0/ZINO_2/RTO12_0/MADATA02 0| 4 72 |P22/ICROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P53/TIOA1_2/SOT4_0/RTO13_0/MADATAO3 0| 5 71 |P23/AN15/TIOA7_1/SCKO_O/RTO00_1/MAD22_0
P54/TIOB1_2/SIN4_0/RTO14_0/INTO2_0/MADATA04 0| 6 70 |P1E/AN14/ADTG_5/FRCKO_1/MAD21_0
PS5/ADTG_1/SIN6_0/RTO15_0/INTO7_2/MADATA05_0| 7 69 |P1D/AN13/RTS4_1/DTTIOX_1/MAD20_0
P56/SOT6_0/DTTI1X_0/INT08_2/MADATA06_0| 8 68 |P1C/AN12/CTS4_1/IC03_1/MAD19_0
P30/TIOBO_1/RTS4_2/INT15_2/WKUP1/MADATA07_0| 9 67 |P1B/AN11/SCK4_1/1C02_1/MAD18_0
P3UTIOB1_1/SIN3_1/INT09_2/MADATA08_0| 10 66 |P1A/AN10/SOT4_1/ICO1_1/MAD17_0
P32/TIOB2_1/SOT3_1/INT10_1/MADATA09 0| 11 65 |P19/ANO9/SIN4_1/IC00_1/INT05_1/MAD16_0
P33/ADTG_6/TIOB3_1/SCK3_1/INT04_0/MADATA10_0| 12 LQFP 100 64 |P18/ANO8/SCK2_2/MAD15_0
P34/TIOB4_1/FRCKO_0/MADATA11 0| 13 63 |AVRH
P35/TIOB5_1/IC03_0/INT08_1/MADATA12 0| 14 62 |AVRL
P36/SIN5_2/IC02_0/INT09_1/MADATA13 0| 15 61 |AVSS
P37/SOT5_2/IC01_O/INTO5_2IMADATAL4_0| 16 60 [avce
P38/SCK5_2/IC00_0/INT06_2/MADATA15_0| 17 59 |P17/AN07/SOT2_2/WKUP3/MAD14_0
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P3B/TIOAL_1/BINO_O/RTOO01_O/MRASX_0| 20 56 |P14/AN04/SOT0_1/IC03_2/MAD11_0
P3C/TIOA2_1/ZINO_O/RTO02_0/MCASX_0| 21 55 |P13/ANO3/SINO_1/1C02_2/INT03_1/MAD10_0
P3D/TIOA3_1/RTO03_0/MAD00_O| 22 54 |P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1I/MAD09_0
P3E/TIOA4_1/RTO04_0/MADO1_0| 23 53 |P11/ANO1/SOT1_1/IC00_2/MADO8_0
P3F/TIOAS_1/RTO05_0/MADO2_0| 24 52 |P10/ANOO/SIN1_1/FRCKO_2/INT02_1/MADO7_0O
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PS0/CTS4_0/AINO_2/RTO10_0/INT0O_O/MADATA00_0 2 89 [P20/ANIB/AINL_LINTOS_O/MAD24_0
P51RTS4_0/BINO_2/RTO11_O/INTO1_OIMADATAOL 0 3 88 [P21/AN17/SINO_O/BIN1_VINTO6_L/MAD23_0
P52/SCK4_0/ZINO_2/RTO12_O/MADATA02 0| 4 87 |P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P53/TIOAI_2/SOT4_O/RTO13 O/MADATA03 0 5 86 [P23/ANIS/TIOAT_L/SCKO_OIRTO00_LIMAD22_0
P54/TIOB1_2/SIN4_0/RTO14_0/INTO2_O/MADATAD4 0| 6 85 |P24/SIN2_1/RTO01_1/INTO1 2
P55/ADTG_1/SING_O/RTO15_0/INTO7_2/MADATA05 0| 7 84 |P25/TIOAS_0/SOT2_1/RTO02_1
P56/SOT6_OIDTTI1X_O/INTO8_2/MADATA06_0| 8 83 [P26/TIOB5_0/SCK2_URTO03_1
P57/SCK6_0/MADATAO7_0| 9 82 |P27/TIOA6_2/RTO04_1/INT02_2
P58/SIN4_2/AIN1_O/INTO04_2/MADATA08 0| 10 81 |P1F/ADTG_4/TIOB6_2/RTO05_1
P59/SOT4_2/BIN1_0/INTO7_1/MADATA09 0| 11 80 |P1E/AN14/ADTG_S/FRCKO_1/MAD21 0
PSA/SCK4_2/ZIN1_O/MADATA10_0f 12 79 |P1D/AN13/RTS4_1/DTTIOX_1/MAD20_0
P5B/CTS4_2IMADATAL1 0 13 LQFP - 120 78 |PICIAN12/CTS4_1/IC03_UMAD19_0
P30/TIOBO_L/RTS4_2/INT15_2/WKUP1/MADATA12 0| 14 77 |P1B/AN11/SCK4_1/IC02_1/MAD18 0
P3UTIOB1_1/SIN3_1/INTO9_2/MADATA13 0| 15 76 |PLA/AN10/SOT4_1/ICO1_1/MAD17_0
P32/TIOB2_1/SOT3_LINT10_UMADATAL4 0| 16 75 |P19/ANOS/SINA_1ICO0_L/INTO5_1/MAD16_0
P33/ADTG_6/TIOB3_1/SCK3_1/INT04_O/MADATA15_0| 17 74 |P18/ANO8/SCK2_2/MAD15_0
P34/TIOB4_LIFRCKO_OMNALE_0| 18 73 [AvRH
P35/TIOB5_1/IC03_0/INTO8_L/MNCLE_0| 19 72 |AVRL
P36/SIN5_2/IC02_O0/INT09_L/MNWEX_0| 20 71 |Avss
P37/SOTS_2/IC01_O/INTOS_2MNREX_0| 21 70 |avee
P38/SCK5_2/IC00_0/INT06_2| 22 69 |P17/AN07/SOT2_2/WKUP3/MAD14_0
P39/ADTG_2/DTTIOX_O/RTCCO_2/SUBOUT_2/MSDCLK_0| 23 68 |P16/ANOB/SIN2_2/INT14_1/MAD13_0
P3ATIOA0_L/AINO_O/RTO00_O/MSDCKE_0| 24 67 |P15/ANOS/SCKO_1/MAD12_0
P3B/TIOAL_1/BINO_O/RTOO01_0/MRASX_0| 25 66 |P14/AN04/SOTO_1/C03_2/MAD11_0
P3CITIOA2_1/ZINO_OIRTO02_OIMCASX_0| 26 65 [PL3/ANO3/SINO_LICO2_2/INTO3_L/MAD10_0
P3D/TIOA3_1/RTO03_0/MADO0_O| 27 64 |P12/AN02/SCK1_1/IC01_2/RTCCO_1/SUBOUT_1/MAD09_0
PIE/TIOA_URTO04_OMADOL 0| 28 63 [PLUANOL/SOT_1/IC00_2/MADO8_0
P3FITIOAS_UIRTO05_OMAD02_0| 29 62 [PLO/ANOO/SINI_UFRCKO_2/INT02_1/MADO7_0
Vss| 30 61 |vCC
Sﬁ|3§ﬂ$§§$3593|35@9??85%%%|{2|$B$$8
O o = O o T x££ -3 £E02009°9 o N o 283897
Sy d33E5E8X0833 29939898552
fuliial g 5 9 S Z @85 0 ¥ > a8 8 OfEEZ s W o
223254 Ef{gg £3g SzZzE@ oo
5582332 = 555o¢o
42328 2 2 585 g3 325
S = U F ¥ PN s83gd
2243535 ¢ 822 g8 2%
e xge s 3 <z 25353
S5 2z I8 ERNI 922
o 4 xS 2o 4L 49235 E
< <5 o EE D5 2 Eg§ge
So 33 o & 5§92
ecge®e ES 358452
S E of z 3
dd g N iz e 23
g o Q g E
a5 E 2 g e
< 9 c o8
Q & 5
d S
&

<TEFEER>

= XXX_1, XXX 2 DL 512 [ (F2EZ/N=)) 3OO TOEigFD. [ ) LIBEDHFIL) Or—> 3 20— FEEFZRLTLE

7

CALDIFFIETN DDF +FIIEHDEREL DY, FREFADE

FE —

Document Number: 002-04874 Rev. *D

op —

EIZIHEFESBYET
Wik — FMEEEL X B (EPFR)[Z > THIFT Sl FEEERL TS,

Page 13 of 176



& CYPRESS MB9B360R & 1) —X

--_— EMBEDDED IN TOMORROW™

PQH100

(TOP VIEW)

[POB/TIOB6_U/SING_L/IC10_O/INTO0_1/S_DATAO_O/MCSX0_0

[POA/SIN_O/FRCK1_O/INT12_2/S_DATA3_O/MCSX1_0

1.0

QM
QM

0.0

POCITIOAG_1/SOT6_1/IC11_0/S_DATA1_OIMALE_O

[PO7/AN2LTRACED2/TIOAQ_2/SCK7_OIMCLKOUT_0

60 [POY/ANIGITRACEDOTIOAS 2/SOT1_0/S_DATA2_O/MCSX5_0

[PO6/AN22/TRACED3ITIOBO_2/SOT7_0/MCSX3_0

[P61/UHCONXO/TIOB2_2/SOT5_0/RTCCO_0/SUBOUT_O
[PODITIOAS_2/SCK6_1/IC12_0/S_CMD_0/MD!

[POSIAN20/TRACEDLTIOB3_2/SCK1_0IMCSX4_0
[POE/TIOBS_2/SCS6_1/IC13_0/S_CLK_0/MD

INTOB_L/MAD23_0

[P60ITIOA2_2/SCK5_OINMIXWKUPOMRDY_O
P62/ADTG_3/SINS_O/INT04_1/S_WP_O/MOEX_0
[P63/CROUT_1/INT03_0/S_CD_OIMWEX_0

80 [PS0/CTS4_O/AINO_2/RTO10_O/INTOO_O/MADATAC0_O
64 [POSIAN23/ADTG_O/TRACECLK/SIN7_O/INTOL_UMCSX2_0
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P51/RTS4_O/BINO_2/RTO11_O/INTO1_O/MADATAO1 0| 81 50 |P22/CROUT_O/AN16/TIOB7_1/SOTO_0/ZIN1_1
P52/SCK4_0/ZINO_2/RTO12_0/MADATA02_ 0| 82 49 |P23/AN1S/TIOA7_1/SCKO_O/RTO00_1/MAD22_0
P53/TIOAL_2/SOT4_0/RTO13_0/MADATAO3 0| 83 48 |P1E/AN14/ADTG_5/FRCKO_1/MAD21_0
PS54/TIOB1_2/SIN4_O/RTO14_O/INTO2_O/MADATAO4 0| 84 47 |P1D/AN13/RTS4_1/DTTIOX_1/MAD20_0
PS5/ADTG_1/SIN6_O/RTO15_0/INTO7_2/MADATAO5_O| 85 46 |P1C/AN12/CTS4_1/1C03_1/MAD19_0
P56/SOT6_OIDTTI1X_O/INT08_2IMADATADS 0| 86 45 |P1BIANILISCK4_1/IC02_UMAD18_O
P30ITIOBO_LIRTS4_2/INT15_2MKUPUMADATAO7_0| 87 44_|PLAAN10/SOT4_1/ICO1_UMAD17_0
P3UTIOB1_1/SIN3_L/INTO9_2IMADATAOB 0| 88 43_|P19IANO9ISINA_1/IC00_L/INTOS_1IMAD16_0
P32TIOB2_1/SOT3_1/INT10_UMADATA09_0| 89 42_|P18IANOBISCK2_2IMAD15_0
P33/ADTG_6/TIOB3_1/SCK3_L/INT04_O/MADATAL0_0| 90 QFP 100 41 [AVRH
P34/TIOB4_LIFRCKO_O/MADATALL 0| 91 40 |AVRL
P35/TIOB5_1/IC03_O/INT08_L/MADATA12 0| 92 39 |Avss
P36/SIN5_2/IC02_O0/INT09_L/IMADATAL3_0| 93 38 |avcc
P37/SOT5_2/IC01_O/INT0S_2/MADATA14_0f 94 37 |P17/ANO7/SOT2_2/WKUP3/MAD14_0
P38/SCK5_2/IC00_O/INT06_2/MADATA15_0f 95 36 |P16/ANO6/SIN2_2/INT14_1/MAD13_0
P39/ADTG_2/DTTIOX_0/RTCCO_2/SUBOUT_2/MSDCLK_O| 96 35 |P15/ANOS/SCKO_1/MAD12_0
P3ATIOAO_1/AINO_O/RTO00_O/MSDCKE_O| 97 34 |P14/AN04/SOT0_1/1C03_2/MAD11 0
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XXX L,XXX 2D X512, T (ToZR_=) B3OonTWAMTO, I | DBEOHETIRY nr—ya vRk— bEFESE2RLTWET,
InF w o W FEE
e nF4 BERESREA LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
ADTG 0 101 86 - 64 C8 C8
ADTG 1 7 7 7 85 El El
ADTG 2 23 18 13 96 J1 J1
ADTG 3 114 94 74 72 B5 C4
ADTG 4 A/D 2 L R—=Z IR N Y AT 81 - - - - F10
ADTG 5 80 70 - 48 Ell Fll
ADTG 6 17 12 12 90 F3 G3
ADTG 7 35 30 - 8 L3 M3
ADTG 8 110 - - - - A6
ANO0 62 52 41 30 L13 L12
ANO1 63 53 42 31 L12 K12
ANO2 64 54 43 32 K13 K11
ANO3 65 55 44 33 K12 112
ANO4 66 56 45 34 713 J11
ANO5 67 57 46 35 712 710
ANO06 68 58 47 36 J11 HI12
ADC ANO7 69 59 48 37 HI12 Hil
ANO8 74 64 53 42 Hil H10
ANO09 75 65 54 43 G12 G12
ANI10 76 66 55 44 Gl1 Gl1
ANI1 A/D 2 R—X T Fa s AN, 77 67 56 45 F12 Gl10
AN12 ANxx (% ADC ch.xx Z7~7, 78 68 - 46 F11 F13
ANI13 79 69 - 47 E12 F12
AN14 80 70 - 48 Ell Fl1
ANI5 86 71 57 49 D13 D13
AN16 87 72 58 50 D12 D12
AN17 88 73 59 51 Cl13 DIl
AN18 89 74 - 52 C12 C12
AN19 97 82 67 60 B9 C9
AN20 98 83 - 61 C9 B9
AN21 99 84 - 62 A8 A9
AN22 100 85 - 63 B8 D8
AN23 101 86 - 64 C8 C8
TIOAO 0 32 27 - 5 N2 N2
TIOAO 1 R—Z H A =~ ch.0 D TIOA #i+ 24 19 14 97 12 12
N— 2 TIOAO 2 99 84 - 62 A8 A9
A A= 0 TIOBO 0 37 32 22 10 L5 K5
TIOBO 1 N—Z & A=< ch.0 ® TIOB ¥ 14 9 9 87 E3 F4
TIOBO 2 100 85 - 63 B8 D8
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InF w . I FEE
g ¥4 BREEREA LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
TIOAL 0 33 28 - 6 N3 L2
TIOAI 1 ~N— 2 F A< ch.l ® TIOA 8T 25 20 15 98 13 13
N TIOAL 2 5 5 5 83 D1 D2
241 TIOB1 0 47 42 32 20 L7 L7
TIOBI 1 R—2 & A< ch.l ® TIOB 7 15 10 10 38 F1 Gl
TIOB1 2 6 6 6 84 D2 D3
TIOA2 0 34 29 - 7 M3 N3
TIOA2 1 ~_— 2 & A< ch2 ® TIOA 81 26 21 16 99 K1 J4
N— 2 TIOA2 2 116 96 76 74 B3 B3
A2 TIOB2 0 48 43 33 21 L8 K7
TIOB2 1 N— 2 & A< ch.2 ® TIOB ¥ - 16 11 11 89 F2 G2
TIOB2 2 115 95 75 73 B4 B4
TIOA3 0 35 30 - 8 L3 M3
TIOA3 1 ~N— 2 # A< ch3 @ TIOA 8T 27 22 17 100 K2 K2
N TIOA3 2 97 82 67 60 B9 C9
2 A3 TIOB3 0 49 44 34 22 M9 M8
TIOB3 1 ~N— 2 & A< ch.3 ® TIOB Wi 1- 17 12 12 90 F3 G3
TIOB3 2 98 83 - 61 C9 B9
TIOA4 0 36 31 21 9 M4 L4
TIOA4 1 R—2A X A= ch.4 ® TIOA ¥ 1 28 23 18 1 L1 K3
N— 2 TIOA4 2 51 - - - - K8
2 A= 4 TIOB4 0 50 45 35 23 L9 L8
TIOB4 1 ~N— 2 & A< ch4 ® TIOB Wi 1- 18 13 - 91 Gl G4
TIOB4 2 52 - - - - L9
TIOA5 0 84 - - - - Ell
TIOAS 1 ~R—2 & A< ch5 D TIOA 8 ¥ 29 24 19 2 L2 L1
N2 TIOAS 2 93 78 63 56 Bl1 C10
2 A5 TIOB5 0 83 - - - - E12
TIOBS 1 ~N—2 & A< ch.5 ® TIOB i - 19 14 - 92 G2 H1
TIOB5 2 92 77 62 55 Al2 B13
TIOA6 0 53 - - - - K9
TIOA6 1 ~N— 2 H A< ch.6 D TIOA BT 94 79 64 57 B10 All
N2 TIOA6 2 82 - - - - E13
2 A< 6 TIOB6 0 54 - - - - M10
TIOB6 1 ~N—2 & A< ch.6 ® TIOB ¥ - 95 80 65 58 A10 B10
TIOB6 2 81 - - - - F10
TIOA7 0 112 - - - - C5
TIOA7 1 R—2 & A=< ch.7 D TIOA 84T 86 71 57 49 D13 D13
N2 TIOA7 2 109 - - - - B6
2 A= TIOB7 0 111 - - - - D5
TIOB7 1 ~N—2 & A< ch.7 ® TIOB ¥ - 87 72 58 50 D12 D12
TIOB7 2 108 - - - - C6
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InF w . nFES
g ¥4 HEEESREA LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144
SWCLK ;gzgi%%g”‘/y{/5’7i A 105 90 71 68 A6 B7
VITNIALXT Ny T A FT 2—A
SWDIO > 103 88 69 66 B7 D7
SWO ST NTAYE 2—U T 102 87 68 65 C7 B8
TCK JTAG 7T A k7 v v 7 AN+ 105 90 71 68 A6 B7
TDI JTAG 7 A b7 — % A+ 104 89 70 67 C6 C7
F R A TDO JTAG 7\ 77— X W 11 102 87 68 65 C7 BS
TMS JTAG 7 % b E— RIREEAH i+ 103 88 69 66 B7 D7
TRACECLK | ETM ® k L— % CLK i+ 101 86 - 64 C8 C8
TRACEDO 97 82 - 60 B9 C9
TRACEDI e " 98 83 - 61 C9 B9
TRACED2 | ETM @ I LA =2 iy - 99 84 - 62 AS A9
TRACED3 100 85 - 63 B8 D8
TRSTX JTAGT A N U+ v s A1+ 106 91 72 69 B6 D6
MADO0 0 27 22 17 100 K2 K2
MADO1 0 28 23 18 1 L1 K3
MADO02 0 29 24 19 2 L2 L1
MADO03 0 47 42 32 20 L7 L7
MADO04 0 48 43 33 21 L8 K7
MADO5 0 49 44 34 22 M9 M8
MADO06 0 50 45 35 23 L9 L8
MADO07 0 62 52 41 30 L13 L12
MADOS 0 63 53 42 31 L12 K12
MADO09 0 64 54 43 32 K13 K11
MADI0 0 65 55 44 33 K12 712
MADI1 0 66 56 45 34 J13 J11
GRS A MADI2 0 PERNAA BT 2 — AT KL ANR 67 57 46 35 J12 J10
MADI3 0 68 58 47 36 J11 H12
MADI14 0 69 59 48 37 HI12 Hll
MADI5 0 74 64 53 42 Hl11 H10
MADI16 0 75 65 54 43 G12 G12
MADI17 0 76 66 55 44 Gl1 Gl1
MADI8 0 77 67 56 45 F12 G10
MADI19 0 78 68 - 46 F11 F13
MAD20 0 79 69 - 47 E12 F12
MAD21 0 80 70 - 48 Ell F11
MAD22 0 86 71 - 49 D13 D13
MAD23 0 88 73 - 51 Cl13 D11
MAD24 0 89 74 - 52 Cl12 Cl2
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g i F B B RESRER LQFP [ LQFP [ LQFP | QFP | BGA | BGA
120 100 | 80 | 100 | 112 | 144
MCSX0 0 95 80 65 58 | Al0 | BI0
MCSX1 0 96 81 66 59 A9 | D9
MCSX2 0 101 86 ; o4 C8 Cs8
MCSX3 0 o . 100 85 - 63 BS | DS
MCSX4 0 ﬁ;f;ﬁ%?4 VBT == ATy TRLT b 93 83 - 61 9 | B9
MCSX5 0 97 82 67 60 B9 9
MCSX6 0 104 89 70 67 C6 C7
MCSX7 0 106 91 7 69 B6 | D6
MCSX8_0 35 30 - 8 3 | M3
MADATAQ0 0 2 2 2 80 Cl Cl
MADATAO! 0 3 3 3 81 & 2
MADATA02 0 4 4 4 82 c3 DI
MADATA03 0 5 5 5 83 D1 D2
MADATA04 0 6 6 6 84 D2 | D3
MADATA05 0 7 7 7 85 El El
MADATA06 0 8 8 8 86 E2 E2
MADATAO7 0 | 41 ur o« o . 9 9 9 87 E3 E3
MADATAQ8 | TH/3AA 27 m AT 58 10 10 10 88 Fl E4
MADATA09 0 11 11 11 89 F2 F1
MADATA10 0 12 12 12 90 F3 F2
MADATAI1 0 13 13 - 91 Gl F3
v« | MADATA12 0 14 14 - 92 G2 F4
PRS2 I ADATAL 0 15 15 : 23 G3 Gl
MADATA14 0 16 16 } 94 H2 | G2
MADATAI5 0 17 17 ; 95 H3 G3
MDQMO 0 | SR AAL o 5 7 = —ANA v A7 (2 93 78 63 56 | BIl | Cl0
MDQMI 0 B b 92 77 62 55 Al2 B13
MALE 0 | S/VT 7 V7 ART RUAT v F A 5= 94 79 64 57 | B10 | All
=7 /an =2
MRDY 0 M5 RDY AJ1E & 116 96 76 74 B3 B3
MCLKOUT 0 | SMEB/ N2 7 vy 7 7 99 84 - 62 A8 A9
NAND 75 v v = e f & oo Fa—
MNALE 0 | A 240 AL 2 2 7 = — A ALE [ 18 - ; - ; G4
%
NAND 7 7 v ¥ a i i &= ha—
MNCLE 0 | A3 25 N AL > # 7 = — A CLE {2 19 - ; - ; HI
%
NAND 77 v ¥ a2y hr—1§ 54
MNREX 0 | wis2 4 o 8 72— 2 U — FEF T 21 - - - - H3
NAND 79 v v azay hu—/L3 54
MNWEX 0 | i \2 4 v 8 72— 254 MRS 20 - ) - - | m
MOEX_0 §‘$“‘1\§ PIERSAL 57 2 =AY = R 114 94 74 72 B5 C4
il E”l:l =2 _ _
MWEX_0 ;__RMQ PIHAAL 22T 2= 2T AR |3 93 73 71 cs BS
i ﬂfaﬁ
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g T4 B RESRER LQFP | LQFP [ LQFP | QFP | BGA | BGA
“ 120 100 80 100 112 144
SDRAM A % 7 =— A
MSDCLK 0 | SORAM 2 11 o 7 [ a7 23 18 - 96 J1 J1
SDRAM A v % 7 = — A
MSDCKE 0 | SoRAM 2 11 o 7 4 ST L T 24 19 - 97 2 2
s SDRAM A o % 7 = — %
SRS A MRASX 0 SDRAM &2 7 7 7 4 ST 25 20 - 98 13 J3
SDRAM A v % 7 = — A
MCASX 0 SDRAM % 5 A7 7 5 4 T 7 26 21 - 99 K1 J4
SDRAM A o % 7 = — %
MSDWEX 0 | SDRAM 7 1 A x—7 LIl T 34 2 - oM N
INT00 0 2 2 2 80 Cl1 Cl
INTO0 1 SR ELAA TR 00 D AT 55T 95 80 65 58 A10 B10
INT00 2 108 - - - - C6
INTOI 0 3 3 3 81 C2 C2
INTO1 1 SMEREIAZZR 01 O A D) 101 86 - 64 C8 C8
INTO1 2 85 - - - - E10
INT02 0 6 6 6 84 D2 D3
INTO02 1 FMBERASZR 02 DA ST 62 52 41 30 L13 L12
INT02 2 82 - - - - E13
INT03 0 113 93 73 71 C5 B5
INTO3 1 SR ELAAEER 03 D AT 7501 65 55 44 33 K12 J12
INT03 2 54 - - - - M10
INT04 0 17 12 12 90 F3 G3
INT04 1 SMEREIAZZER 04 O A D) 114 94 74 72 B5 C4
INT04 2 10 - - - - E4
INT05 0 89 74 - 52 C12 C12
INTO5 1 AR ELAA TR 05 D AT 55T 75 65 54 43 G12 G12
INTO5 2 21 16 - 94 H2 H3
SR INT06_1 s . 88 73 59 51 C13 | DII
— ELEA Jr BE s s
FAT INT06 2 IERERA A TR 06 D AT )dE1- 7 T - 05 m T
INTO7 1 s N " 11 - - - - Fl
INTO7 2 SR ELAIEER 07 D AT 1561 7 7 7 %5 Bl El
INTO8 1 s N " 19 14 - 92 G2 H1
INTOS 2 SMEREIAZZK 08 O AT )b A A 2 36 %) 0
INT09 1 s N i 20 15 - 93 G3 H2
INT09 2 IHRIA 28R 09 O AT bi 5 15 10 10 88 Fl Gl
INT10 1 s N " 16 11 11 89 F2 G2
INTI0 2 SR ELAIAEER 10 D AT 7561 12 - - - - Cs
INTI11 1 s - s 50 45 35 23 L9 L8
INTIT 2 SMBERAAER 11 O ATIT- 10 . - - A6
INTI2 1 s . . 32 27 - 5 N2 N2
E| A > ik
INT12 2 IHRIAZ R 12 DA b f 96 81 66 59 A9 D9
INT13 1 s - s 33 28 - 6 N3 L2
INT13 2 IHIELAS SRS DN i 49 44 34 22 M9 M8
INT14 1 s N - 68 58 47 36 J11 HI2
INT14 2 IEBELAA TR 14 D AT 01 53 - - - - Ko
INT15 1 s . " 52 - - - L9
— 7] | }\ D )
INTI5 2 IERERAAFER 15 D AT )ds 1 4 9 ) 37 B o
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L " ) WEES

g ¥4 HEEESREA LQFP | LQFP | LQFP | QFP | BGA | BGA
120 100 80 100 112 144

ﬁ i NMIX J v AN T VELAI A S8R 116 96 76 74 B3 B3

EIA F

P00 106 91 72 69 B6 D6

P01 105 90 71 68 A6 B7

P02 104 89 70 67 C6 C7

P03 103 38 69 66 B7 D7

P04 102 87 68 65 C7 B3

P05 101 86 - 64 C8 C8

P06 100 85 - 63 B3 DS

P07 WAALTIR—1 0 99 84 - 62 A8 A9

P08 98 83 - 61 C9 B9

P09 97 82 67 60 B9 C9

POA 96 81 66 59 A9 D9

POB 95 30 65 58 A10 B10

POC 94 79 64 57 B10 All

POD 93 78 63 56 Bll C10

POE 92 77 62 55 Al2 B13

P10 62 52 41 30 L13 L12

P11 63 53 42 31 L12 K12

P12 64 54 43 32 K13 K11

P13 65 55 44 33 K12 112

GPIO P14 66 56 45 34 J13 J11
P15 67 57 46 35 J12 710

P16 68 58 47 36 J11 H12

P17 . . 69 59 48 37 Hi2 Hil

P18 AR A= 74 64 53 42 Hil H10

P19 75 65 54 43 G12 G12

P1A 76 66 55 44 Gll1 Gl1

P1B 77 67 56 45 F12 G10

P1C 78 68 - 46 Fl1 F13

P1D 79 69 - 47 E12 F12

PIE 80 70 - 48 Ell Fl1

PIF 81 - B - B F10

P20 89 74 - 52 C12 C12

P21 88 73 59 51 Cl13 D11

P22 87 72 58 50 D12 D12

P23 . . 86 71 57 49 D13 D13

Poa HHAANE IR —F 2 T - - - - E10

P25 84 - - - - Ell

P26 83 - - - - E12

P27 82 - - - - E13
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hr ¥4 HEEESREA LQFP | LQFP LlefﬁP:jL §%FP BGA | BGA
HEE
120 100 80 100 112 144
P30 14 9 9 87 E3 F4
P31 15 10 10 38 Fl Gl
P32 16 11 11 89 F2 G2
P33 17 12 12 90 F3 G3
P34 18 13 - 91 Gl G4
P35 19 14 - 92 G2 Hl
P36 20 15 - 93 G3 H2
P37 . . 21 16 - 94 H2 H3
P38 AR 3 22 17 - 95 H3 H4
P39 23 18 13 9 J1 J1
P3A 24 19 14 97 2 12
P3B 25 20 15 98 13 13
P3C 26 21 16 99 K1 J4
P3D 27 22 17 100 K2 K2
P3E 28 23 18 1 L1 K3
P3F 29 24 19 2 L2 L1
P40 32 27 - 5 N2 N2
P41 33 28 B 6 N3 L2
P42 34 29 - 7 M3 N3
P43 35 30 - 3 L3 M3
P44 36 31 21 9 M4 L4
GPIO P45 37 32 22 10 L5 K5
P46 . . 39 34 24 12 N5 N5
P47 AT A= b 4 40 35 25 13 N6 M5
P43 41 36 26 14 L6 L6
P49 42 37 27 15 M7 K6
P4B 47 42 32 20 L7 L7
P4C 48 43 33 21 L8 K7
P4D 49 44 34 22 M9 M8
P4E 50 45 35 23 L9 L8
P50 2 2 2 80 Cl1 Cl1
P51 3 3 3 81 C2 C2
P52 4 4 4 82 C3 DI
P53 5 5 5 83 DI D2
P54 6 6 6 84 D2 D3
P55 . . 7 7 7 85 El El
P56 WHAMTIAR= b 5 8 8 8 86 E2 E2
P57 9 - - - - E3
P58 10 - - - - E4
P59 11 - - - B Fl
P5A 12 - - - B F2
P5B 13 - - - - F3
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g T4 B RESRER LQFP | LQFP [ LQFP | QFP | BGA | BGA
“ 120 100 80 100 112 144
P60 116 96 76 74 B3 B3
P61 115 95 75 73 B4 B4
P62 114 94 74 72 B5 C4
P63 113 93 73 71 C5 B5
P64 WAAHTIR—T 6 112 - - - - C5
P65 111 - - - - D5
P66 110 - - - - A6
P67 109 - - - - B6
P68 108 - - - - C6
GPIO P70 51 - B - _ K8
P71 52 - - - - L9
P72 WHAAHTIR—1 7 53 - - - - K9
P73 54 - - - - MI10
P74 55 - - - - L10
P80 . 118 98 78 76 A3 A3
P81 PWHARD A 8 119 99 79 77 A2 A2
PEO 56 46 36 24 M10 | NI10
PE2 WHAE AR —F E 58 48 38 26 N1l N1l
PE3 59 49 39 27 N12 NI12
SINO 0 ~NF T ary T NAHE 88 73 59 51 Cl13 D11
SINO 1 7 = — A ch.0 O AT 65 55 44 33 K12 J12
SOT0 0 “NF T ary YT INA
(SDAO_0) 7 = — A ch.0 DT, 87 72 >8 30 bi2 bi2
UART/CSIO/LIN ¥ 1-(E{EE— K 0~3)
< LF ELUTHERAT S & &L S0TO & LT, I2C
Ty SOTO_1 ur@EMET— R 4HE LTI A L &
S (SDAO 1) X SDAO & L CHERE L 97, 66 36 3 34 13 m
U 7w
0 SCKO0 0 SNFTFIa YT
(SCLO_0) 7 x—2A ch0 D7 17 /O HiT, 86 & 37 49 D13 D13
CSIO ¥ F-(EfEE— K 2)& L CTHEHAT %
L X I SCKO & LT, IPCHr(@hfEe—
SCKO 1 R4yl LTHMT % & &L SCLO & LT
(SCLO 1) HRE L4, 67 57 46 35 J12 710
SINI 0 SNF T ary U TNALHE 96 81 66 59 A9 D9
SIN1 1 7 = — A ch.l ® AJJlT- 62 52 41 30 L13 L12
SOT1 0 SNF T ary U TNAHE
(SDA1_0) 7 = —A ch.l OIS, o7 82 67 60 B9 9
UART/CSIO/LIN % - (BI{EE — K 0~3)
~LF ELTHEHT 2L XL SOT1 & LT, I)C
Tyl SOTI 1 mrEMET— R4 LTHERAT A L &
Say (SDAL 1) IX SDAI & L THEREL £, 63 >3 42 3 Li2 Ki2
U Tv
1 SCK1 0 YNF T va v )T IAAL H
(SCL1_0) 7 x—RAchlDr vy 7 10T, o8 83 ) ol © B9
CSIO B F(IEE— R 2)& LTHEAT
L XI SCKI & LT, IPC - @hfEe—
SCK1_1 R4y LTl 2 & XX SCLL £ LT
(SCL1 1) R L1, 64 54 43 32 K13 K11
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e nFR BEReREA LQFP | LQFP | LQFP | QFP | BGA | BGA
“ 120 100 80 100 112 144
SIN2_0 CANFTr ALY TAAL LB >3 - - - - K9
SIN2 1 D % eha D AT 85 - - - - E10
SIN2 2 ) 68 58 47 36 J11 HI2
(SDA2 0) 7 = —Z ch.2 O H T,
T SOT2_1 UART/CSIO/LIN i f-(Bh{FE— ¥ 0~3) %4 ] ] ] ] 1l
Ty (SDA2 1) ELTHEMATSEEITSOT2 & LT, IPC
NS SOT2 2 WTEEE—FHE LTHEATD L X
ST (SDA2 2) 1T SDA2 & LChete L £, 69 59 48 37 H12 H11
2 SCK270 '?7/1/9:77?/7:/5 ?/‘\/U 77/1//]’ T/& 55 _ _ _ _ L10
(SCL2 0) Z7xz—Ach2 D71y 7 101,
SCK2 1 CSIO s (@FE— K 2)& LTHATS 3 i i . i EI2
(SCL2 1) L EJXSCK2 & LT, PCHir-(EfEE—
SCK2 2 R4y LCTHATDEEIESCL2 £ LT
(SCL2 2) Mt U E 9, 74 64 53 42 HI11 HI10
SIN3 0 SNF T ary I TNALHE 110 - - - - A6
SIN3 1 7 = — A ch.3 O AT 15 10 10 88 Fl Gl
SOT3 0 SNFTr s ary U TNAHE 109 B6
(SDA3 0) 7 = —* ch.3 D AT, ) ) i )
UART/CSIO/LIN ¥ 7-(Bi{EE— K 0~3)
< LT ELTHEMT A E XL SOT3 & LT, I'C
T SOT3_1 i F@EE— F 4L LTI 2 & &
Sav (SDA3 1) % SDA3 & L CHERE L £ 7, 16 = 1 89 k2 G2
T
3 SCK3 0 SNF T ary YT INA 108 Ccé
(SCL3_0) 7 x—Ach3Dr vy IO T, ) ) i )
CSIO i F(EMEE— R 2)& LTI 5
L XL SCK3 &£ LT, PCHT@EE—
SCK3 1 K4y UTHEHT 2 EXIESCL3 & LT
(SCL3 1) HE L% 4 17 12 12 90 F3 G3
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e T4 B RESRER LQFP | LQFP [ LQFP | QFP | BGA | BGA
120 100 80 100 112 144
SIN 0 SNFTr T a YT AL H 6 6 6 8 D2 D3
SIN4 1 D % chd DA ST 75 65 54 43 GI2 G12
SIN4 2 ' 10 - - - - E4
SOT4 0 wNTF T ar YT, UF
(SDA4 0) 7 = — A ch.4 O, 3 3 ° 5 bl b2
SOT4 1 UART/CSIO/LIN ¥ 7-(E{EE— K 0~3)
(SDA4 1) | bLCHMAT2ExEsota LT, 2c| '® 66 >3 44 Gl Gl
SOT4 2 WTEEE—FHE LTHEATD L X " Fl
< LF (SDA4 2) % SDA4 & L CHERE L =7, - - - -
Tre7 SCK4 0 “NTF T ar YT AL F
Tayv (SCL4_0) 7 x—ZA ch4 D7 vy 7 10 Wit N N * 52 e bl
ST SCK4 1 CSIO s T-(EMEE— K 2)& LTHEMT 5
4 (SCL4 1) L XX SCK4 & LT, PCHT(@EE— 77 67 56 45 F12 G1o
SCK4 2 R4 LCHAT D EEIESCLY & LT 0 0
(SCL4_2) BRE L E 9 ) ) i )
ggj—? SNF T ary YT NAHE 728 628 2 ig Fclll FC113
_ — G -
CTsa 2 7 = —A ch4 ® CTS AJjui1 B - - - - 3
RTS4 0 P AF T s a Y T 3 3 3 81 C2 C2
RTS4 1 D % ch O RTS a7 79 69 - 47 E12 F12
RTS4 2 ' 14 9 9 87 E3 F4
SIN5 0 P F T s a Y T s 114 94 74 72 B5 C4
SINS_1 7 = —% ch5 DASIHF 13 - - . - B
SIN5 2 ) 20 15 - 93 G3 H2
SOT5 0 SNFTr s ary U TNAHE
(SDA5_0) 7 = —2A ch.5 DT, s % » » B4 b4
~ T SOT5_1 UART/CSIO/LIN b (B /EE— K 0~3) 12 ] ] ] ] Cs
Tyl (SDA5 1) ELTHHT 2L XL SOTs & LT, I)C
vav SOTS 2 Sr@EE—RHE LTHERAT S & & )1 16 04 0 3
YT (SDA5_2) IZ SDAS & L CHERE L 97, i
5 SCK5 0 SNF T ary YT NAHE
(SCL5 0) 7 x—Ach5 D7 a7 1O Uit e % 0 I B3 B3
SCK5_1 CSIO ¥ f-(BEE— K 2)& LTRIAT S 11 i i ) i D5
(SCL5 1) L XI SCK5 & LT, IPCHr(@hfEe—
SCK5 2 K4y LTHEHTH L &I SCLS & LT
(SCL5 2) | HeEL £, 22 17 - 95 | H3 | H4
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g T4 RiReEREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
“ 120 100 80 100 112 144
SING6 0 ~SNF T rvar VT H 7 7 7 85 El El
SING6 1 7 = — A ch.6 D AT 95 80 65 58 A10 B10
SOT6 0 SNF T ar YT AL H
(SDA6_0) 7 = — A ch.6 DI, 8 8 8 86 E2 E2
UART/CSIO/LIN % 7-(E{EE— K 0~3)
ELTHERATS & XX S0T6 & LT, I2C
SOT6 1 wFEMET— R 4HE LTHRT S L&
T (SDAG6 1) | I3 SDA6 & LCHEREL £, 94 7 64 7| BIO | All
Tyl
va v
T SCK6_0 SNFT o varv I TAL U 9 E3
6 (SCL6_0) 7z —ZA ch6 D7 77 /O %t ) ) i )
CSIO s -(EEE— K 2)& L TR 5
L XI SCK6 & LT, IPCHmr(@hfEe—
SCK6 1 S4HE LT I SCL6 & LT
SCLe ) %ﬁgfiﬁﬁﬁﬁ#é el & 93 78 63 s | BII | Clo
“NF T arUTIAL A
SCS6_1 Tx—Ach6 DI TNLF v TELT K 92 77 62 55 Al2 BI13
51
SIN7 0 SVF T ary I TAL 101 86 - 64 C8 C8
SIN7 1 7 = — A ch.7 D AT 50 45 35 23 L9 L8
SOT7 0 SNF T ar YT AL R
(SDA7_0) 7 = —A ch.7 DI T, 100 85 . 63 B8 D8
UART/CSIO/LIN ¥t 1-(E{EE— K 0~3)
LLUTHEHT2EE1ES0OT7 £ LT, IBC
SOT7_1 WT@EEE—RFHE LTHEATD L&
<L F (SDA7_1) IX SDA7 & L THEREL $£ 97, 49 44 34 22 M9 M8
a4
va SCK7 0 “NF T ar VT AL
)T (SCL7_0) Zx—RAch7 DY 1y O T, % 84 ) 62 A8 A9
7 CSIO uf-(EMET— K 2)& LCHEMT 5
L XL SCK7 &£ LT, PCHT@MEE—
SCK7 1 N4y LT 2 & &I1TSCL7 £ LT
(SCL7 1) R L £ 48 43 33 21 L8 K7
~NTF T a YT K
SCS7_1 Tx—ADchT VI TNAF v TELS K 47 42 32 20 L7 L7
i1
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e ] WEES
g ¥4 HEEESREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
5 120 100 80 100 112 144
DTTIOX_0 23 18 13 96 J1 J1

ZHEBE % £ ~ 0 O RTO00~RTO05 /1

RIS 5WIEY =2 L— 2 DATIES

DTTIOX 1 79 69 - 47 El12 F12

el T e e I e e

- AN VAR NIE S :

FRCKO 2 62 52 41 30 L13 LI12
1C00 0 22 17 - 95 H3 H4
1C00 1 75 65 54 43 G12 G12
1C00 2 63 53 42 31 LI12 K12
IC01 0 21 16 - 94 H2 H3
o] e (< omio o ey ||

—~ X ¥ 7 F ¥ DOAT A
1€02 0 ICxx I&, Fr 3V #arLET, 20 15 - o3 G3 H2
1C02 1 77 67 56 45 F12 Gl10
1C02 2 65 55 44 33 K12 J12
IC03 0 19 14 - 92 G2 HI
IC03 1 78 68 - 46 Fll F13
1C03 2 66 56 45 34 J13 Ji1

RTO00_0 LRI A~ 0 DEEY =R L—HF ) 24 19 14 97 1 n

s O B e e & 1
FA4<0 (PPG00 1) PPGO0 & L CHSAE L £ 9, 86 71 37 49 D13 bI3

RTOO01_0 LY A~ 0 DWEY =1 L— X 7]

(PG00 0) ey 25 20 15 98 13 3

RTOO1 1 PPGO H{/1&— R T2 & &3, 85 E10

(PPG00 1) PPG00 & L CHERE L £, ) ) i )

RTO02_0 LR A~ 0 DY = L— X 7] 2% 1 16 99 K1 14

(PPG02 0) | i+

RTO02 1 PPGO /1 &— R THEHT % & 13, 84 Ell
(PPG02 1) PPG02 & L CHEREL 7, ) ) i )

RTO03_0 SHEREX A~ 0 DY = L—F )

(PPG02 0) i 27 22 17 100 K2 K2
RTO03 1 PPGO /1 &— R THEHT 2 & I3, 23 E12
(PPG02 1) | PPGO2 & L CHEREL £9, . i i i

RTO04_0 ZHEREX A~ 0 DIV =32 L—F

(PPGO4 0) | #7- 28 23 18 1 L1 K3
RTO04 1 PPGO H{/1&— R T2 & &3, 2 EI3
(PPG04 1) PPG04 & L CTHEREL £, - - - -

RTO05_0 ZHEREX A~ 0 DI Y =32 L—F

(PPG04 0) T 29 24 19 2 L2 L1
RTOO05_1 PPGO {77 E— N CEEAT 2 & &1, a1 ] ] ) ] 10

(PPG04 1) PPG04 & L CTHEREL 9,
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7 ] MFES
g i F B HREEREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
e 120 100 80 100 112 144
DTTIIX 0 LIERES A ~ 1 ® RTO10~RTOI5 ) 8 8 8 86 E2 E2
DTTIIX I ZHEHT LW = R L —F DATES 55 i i i i L10
FRCK1 0 16y 7V —F %A~ chl OB 96 81 66 59 A9 D9
FRCK1 1 7 a7 N+ 50 45 35 23 L9 L8
IC10 0 95 80 65 58 A10 B10
IC10 1 54 - - - - M10
IC11 0 . , 94 79 64 57 B10 All
- SHREZ A~ 1 D16y b T v b
ICHL1 X ¥ 7F v DA T >3 - : - : K9
ICI2 0 NG 93 78 63 56 Bll C10
— > I/ N
1C 1 ICxx IL, FX¥ A NVEERLET, 5 - - - - o
IC13 0 92 77 62 55 Al2 B13
IC13 1 51 - - - - K8
RTO10_0 RS A~ 1 DB Y =X L— & )
(PPG10 0) ey 2 2 2 80 Cl1 C1
RTO10 1 PPGI /75— RCHEHAT 2 & =13,
(PPG10 1) PPGI0 & L CHREL 7, 32 27 ) > N2 N2
EZ 1= RTO11_0 LY A~ 1 DY = L—Z 7]
241 (PPG10 0) it O 3 3 3 81 2 C2
RTOI11 1 PPGI H/1E— R CHEAT 2 & E i3,
(PPG10 1) PPG10 & L THEREL $£77, 33 28 ) 6 N3 L2
RTO12_0 LY A~ 1 DY =1 L— X 7]
(PPG12 0) ey 4 4 4 82 C3 DI
RTO12 1 PPGI 75— RCHEHAT 2 & =13,
(PPGI2 1) PPGI2 & L CTHREL £, 34 29 ) 7 M3 N3
RTO13_0 LHREZ A~ 1 DB Y =X L—H )
(PPG12 0) ey 5 5 5 83 DI D2
RTO13 1 PPG1 tH7E— FCTHERAT 5 & X3,
(PPG12 1) PPGI2 & L CHEREL £ 9, 33 30 i 8 L3 M3
RTO14_0 ZHEREX A~ 1 DW= L —F
(PPG14 0) ey 6 6 6 84 D2 D3
RTO14 1 PPGIl Hi/1&— R T2 & &3,
(PPG14 1) PPG14 & L CTHEREL 7, 36 31 2! o M4 L4
RTO15_0 ZHREA A~ 1 DW= L —F
(PPG14 0) iy 7 7 7 85 El El
RTO15 1 PPG1 tH7E— FCTHERAT 5 & X3,
(PPG14 1) PPG14 & L CTHREL 7, 37 32 2 10 L K5
AINO 0 24 19 14 97 12 12
AINO 1 QPRC ch.0 ® AIN A JJsi+ 51 - - K8
AINO 2 2 2 2 80 Cl1 Cl
77 v R BINO 0 25 20 15 98 13 J3
H K BINO 1 QPRC ch.0 ® BIN A i+ 52 - - - - L9
0 BINO 2 3 3 3 81 C2 C2
ZINO 0 26 21 16 99 Kl J4
ZINO 1 QPRC ch.0 ® ZIN A Jjsii1- 53 - - - - K9
ZINO 2 4 4 4 82 C3 DI
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7 ] nFES
g ¥4 BEBERREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
& 120 100 80 100 112 144
AINI 0 10 - - - - E4
AIN1 1 QPRC ch.1 ® AIN A Jjsi+ 89 74 - 52 C12 Cl12
AINI 2 48 43 33 21 L8 K7
77 v K BIN1 0 11 - - - - F1
H o H BIN1 1 QPRC ch.1 ® BIN A F7¥1 88 73 - 51 Cl13 D11
1 BIN1 2 49 44 34 22 M9 M8
ZINI 0 12 - - - - F2
ZIN1 1 QPRC ch.1 ® ZIN AJjsii7- 87 72 - 50 D12 D12
ZINI 2 50 45 35 23 L9 L8
RTCCO 0 115 95 75 73 B4 B4
— 1 . VAN
J 7oL RTCCO 1 %%gﬁw Lrw w7 D05 v A 64 54 43 32 K13 | KlI
s RTCCO 2 23 18 13 96 J1 J1
g SUBOUT 0 115 95 75 73 B4 B4
7 SUBOUT 1 VA=A VAL e 64 54 43 32 K13 K11
SUBOUT 2 23 18 13 96 11 11
UDMO USB /3 A/FRA RD D - W1 118 98 78 76 A3 A3
USB UDPO USB 731 A/7RA D D+ Wit 119 99 79 77 A2 A2
UHCONXO0 USB AR 7 V7 7l + 115 95 75 73 B4 B4
WKUPO %g;77‘§7 CAAE MRIRESAT |6 96 76 74 B3 B3
T4 —T AL R, = RERESFASD
(e WKUP1 P 14 9 9 87 E3 F4
= — N N N RN EN ==
a WKUP2 ;ﬁjﬁ 5 TAF LT FEREEAT | 45 35 23 L9 L8
B - N N RN = EY ==
WKUP3 %%3 TAA LT RERIES AT | g 59 48 37 HI2 | HII
DAC DAO D/A =2 /8—% ch0 OT a7 H s+ 36 31 21 9 M4 L4
DAl D/A =2 8—% ch1 OT a7 H s+ 37 32 22 10 L5 K5
VREGCTL FoR— R X o L—&EHIE T 41 36 26 14 L6 L6
VBAT VWAKEUP ;;j%%gz —va PRERSOWERIETA |y, 37 27 15 M7 | K6
SDAEUI—FRA L FTz—RA
S CLK 0 SD 7 1 v 2 HI T 92 77 62 55 Al2 B13
SDAEVH—FALFT ==X
S CMD 0 SD v FHIA T 93 78 63 56 Bll C10
S DATAIL 0 94 79 64 57 B10 All
SD IF SDATAO 0 | SDAFEVH—FRA L HTx—R 95 80 65 58 A10 B10
S DATA3 0 | SD 7 —# /32 96 81 66 59 A9 D9
S DATA2 0 97 82 67 60 B9 C9
SDAEUI—FRA L FT=—RA
S CDO SD 71— FRa T 113 93 73 71 C5 B5
SDAEUH—FA L HT=—2
S WP 0 SD S hFrTy MET 114 94 74 72 B5 c4
SRV &y N AT T
Reset INITX INITX=L 0 & % . Ut kA% 38 33 23 11 M6 N4
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InF w - nFES
g ¥4 HEEESREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
120 100 80 100 112 144
E— N 1871,
MD1 7T a A OV TIOVEIALE 56 46 36 24 MI10 N10
IZ. MDI=L Z AN L TLTE &,
Mode %: K0 %67
i B - =
FHBEEX, MDO=H Z AJ L T 7EEW,
1 1 1 79 Bl Bl
31 26 - 4 M1 M1
Power VCC IR 46 41 31 19 M8 M9
61 51 - 29 M13 M13
91 76 61 54 B13 Al2
USBVCC USB I/O D72 ® 3.3V EIFHLFE R — b 117 97 77 75 A4 A4
107 92 - 70 A5 A7
30 25 20 3 N1 N1
45 40 30 18 N10 N9
60 50 40 28 N13 N13
90 75 60 53 Al3 Al3
120 100 80 78 Al Al
- - - - A7 A5
- - - - B2 A8
- - - - B12 A10
- - - - Cl1 B2
- - - - H1 B11
- - - - N4 B12
- - - - M5 C3
- - - - N7 Cl1
™ - - - - L11 C13
GND VSS GND i1 - - - - ALl D4
- - - - M12 D10
- - - - M2 K1
- - - - - K4
- - - - - K10
- - - - - L3
- - - - - L5
- - - - - L1l
- - - - - L13
- - - - - M2
- - - - - M4
- - - - - M6
- - - - - M7
- - - - - M12
- - - - - N6
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e ] mFES
g pr e RiReEREA LQFP | LQFP [ LQFP | QFP | BGA | BGA
“ 120 100 80 100 112 144
X0 AT ay 7 GIBAET 58 48 38 26 N11 N11
X1 AA 7 a7 BRIRIO i1 59 49 39 27 NI2 N12
Clock X0A YT a7 FEBRAT 39 34 24 12 N5 NS
¢ X1A Y77 a7 CRIRIO W1 40 35 25 13 N6 M5
CROUT 0 IR e R . 87 72 58 50 DI2 | DI2
CROUT 1 KPR CR R R 7 > 27 )R — b 113 93 73 71 C5 B5
A/D 2 X—% DIA 2= DT F
AVCC o T 70 60 49 38 H13 K13
N N > e
ADC AVRL AD 2 A=FOT T 8 7 R 7 62 51 40 | F13 | HI3
Power i
N N N HESE
AVRH \%{%: W= FOT IR T HEERENT) 73 63 52 41 | E13 | G613
VBAT VBAT il 123 7 7 > 78 (Fih
Power VBAT | #¥) Ry A7 LERS DO SR IO e S (N A B
ADC A/D @t /8N—% DJA =2 /3— % D GND
GND AVSS e 71 61 50 39 Gl3 113
C %1 C IR EACIY Bl 1 44 39 29 17 N9 N8

<EEEER>

- AFINTRIZIE, JTAG FEEDFX F 7L X FE— MNTAP) S EEH S A T ET S, IEEE 1149.1-2001 [SEL/ZEML TLY
FEFtA, 32bit DID BEBEIL, #2))—DID BELELBEZENBYFET, F/-. JTAG #HFIZTAP 3> FO—S~ADF Y
EXLUSNDEHIZH L TEREEFSNFET,
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5. AHAEEAK
g Eg% %
A A A L FEHR/IGPIO BlH % ATRE
Pull-up AA L F R RE R
resistor

X1

71

Feedback

resistor

L
ey

Pull-up

-
R resistor
P-ch }7 P-ch }7
X0

P-ch }7 P-ch }—Digital output

N-ch }— Digital output

Pull-up resistor control

Digital input

Standby mode control

Clock input

Standby mode control
Digital input

Standby mode control

Digital output

Digital output

Pull-up resistor control

GPIO F%REBRIR IF

FERRIFEEST: £ 1 MQ
2B A B 0

CMOS L~

CMOS L~Le 27 U v A AT
TNT y THEEUE S Y

AL A il Y

TNT v THEH K 50 kQ
Ton = -4 mA, oL = 4 mA

Pull-up resistor

Digital input

o>

CMOS L~_LE 257 U v A AH
TNT v TP K 50 kQ
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g E8& %
C - A=FURLA U
{DQ {>G Digital input - CMOS LAk 27U VR AT
N-ch I Digital output
E - CMOS LUl
- CMOS L~Lt 27 U VA AF]
- TNT y TEGUIE S Y
- AL A il Y
P-ch I» P-ch I— Digital output - TNT v TS K 50 kQ
- Ion = -4 mA, oL =4 mA
N-ch |» Digital output
R
Pull-up resistor control
% Digital input
Standby mode control
F - CMOS L~ L)
—o—
- CMOS L~L ke 25 U & 2 AT
- ATl Y
- Y R=Y NI
. - TNT  THRSHE S O
P-ch |» P-cEI |— Digital output o
- AL A il Y
- TNT v THEHL K 50 kQ
*® - Ton= -4 mA, To. =4 mA
N-£| I—Digital output
/77

R Pull-up resistor control

' Digital input

Standby mode control

Analog input

+— T1Y

Input control
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7 % o)
2]
G - CMOS L~
- CMOS L~LE 257 U v A AF
- TINT v TESHIE S Y
- AL A il D
- TNT T $ 50 kQ
.. - Ton =-12 mA, Ior = 12 mA
pch pch Digital output oH > ot
Nch Digital output
R
Pull-up resistor
control
Digital input
% igital inpu
Standby mode
control
H USB 10/GP1O YJ#a % Al
‘ GPIO Digital output USB 10 H&REERIN BF
M@:ﬁ GPIO Digital input/output direction %‘@, 1&@%”&[1
~ b S GPIO Digital input
0 > e
) | GPIO Digital input circuit control GPIO *%%HEI%E*RE%E
40@. - CMOS L~ULilih
UDP output - CMOS L~L ke 257 U & 2 A F)
UDP/Pxx - AB A S Y

USB Full-speed/Low-speed control

i - Ton =-20.5 mA,
}—Diﬂ UDP input
L ToL = 18.5 mA
Diﬁere@ }4[)7H Differential input
L
>—{>

v

UDM/Pxx USB/GPIO select

) N UDM input

UDM output

>
OCI:‘* USB Digital input/output direction

GPIO Digital output

Wit
8

— GPIO Digital input/output direction

> Dﬁﬁ GPIO Digital input
GPIO Digital input circuit control
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” B e
&
1 - CMOS L~L i
- CMOS L~Lk 27 U A AS
- TNT T HBUHIE B ©
- 5V hLF b
Digital output - AL A il Y
igital outpu
P-ch I» P-ch Ii & - TAT o THEHL #950KQ
- IOH:—4mA,IoL:4mA
N . - PZR L ¥ 2 4 filfli a s
N-ch Digital output
R
Pull-up resistor
control
% Digital input
L Standby mode control
i CMOS L~ e 27 U A ANT]
AN {bc {>o Mode input
L - CMOS LUV )

- CMOS L~ Lk 257 U & Z AT
- TNT TS D

- A& A Hilif D Y

- TNT v THHL K 50 kQ

Digital
P-ch I—* P-ch Ii 1gital output - Ion =-8 mA, IoL = 8 mA

N-ch Digital output

Pull-up resistor

R control
AN\~ % Digital input
Standby mode
control
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g Eg% %
M - CMOS LUl
- CMOS L)L e 27 U & A AT
- ATl O
- 7w s AN
- TNT TGS D
P-ch I} P-ch |» Digital output - AZ L A D
- TNT y TEH 9 50kQ
- Ion = -8 mA, IoL = 8 mA
N-ch |» Digital output
Pull-up resistor
R control
‘ . Digital input
L Standby mode
I: control
Analog input
l Input control
N - CMOS L-Li )
- CMOS L~Lt 25 U v A AT
- 5V hLF ok
- TNT y THBUE S Y
pch 1 Pull-up resistor - 2K LS A

[ control

e Digital output - TNT B K50 kQ

- Ion = -4 mA, IoL = 4 mA (GPIO)
- Ior = 20 mA (Fast Mode Plus)

* - PZR L ¥ 2 & I AT hE
- PZR LY A X DREE [R) 7 =T
N-ch N-ch }7 Digital output =270 K (002-04857)] @
[/O0 R—r] oEEZBRL T2
W,
Fast mode
R control
. Digital input
Standby mode
control
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[0 %

o)

O P

Pull-up resistor

control

Digital output

P-ch |
P-ch
[ ]
N-ch

R

VW

Digital input

l— Digital output
2

- CMOS L~

- CMOS L~Lt 27 U v AAS

- 5V hLZu b

- TNT TG S 0

- TNT TS 50 kQ

- Ton = -4 mA, oL = 4 mA

- 0 DEEL [NV 72T N~v=aT
Jb AHR(002-04857)] & [VBAT K #
Av] oFEESRLTIESN

- PZR L ¥ A & fHlfHI AT 6

- PZR L YA X DREL [R) 7 =T
=270 AKiR(002-04857)] @

[VO A— K] oFEBR LT

0,

X0A

Pull-up resistor
P-ch I control

P-ch |7 Digital output

N-ch |7 Digital output

Digital input

%4

OSC

Sub OSC/GPIO select

- CMOS L~ h

- CMOS L~L e 27 U YA AH

- TNT T B DV

- TNT v THEHL K 50 kQ

- Ton = -4 mA, o = 4 mA

- 0 DREE [RY 7 =TIN~=aT
IV AH(002-04857)] @ [VBAT K #
AV OEEZBML TSN,
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| Pull-up resistor
Pch R control

P-ch }» Digital output

N-ch }» Digital output

R
p . Digital input
Standby mode
control
Analog output

g Eg% %
Q B 7 3 IR/GPIO Ul % FTHE
W7 REARME AR R
- FEARKRARHT: 9 10 MQ
- AL A S Y
| Pull-up resistor
P-ch | control GPIO HgHE TR i
X1A P-ch Ii Digital output - CMOS L-Lit)
- CMOS Ll A7 U T AAT)
® - TNT w TEGHE S 9
- TNT y THEH K 50 kQ
Nech l—Digital output - Ion = -4 mA, IoL = 4 mA
- 0 DHREL [NV T7=FN~v=aT
Jb ARH(002-04857)] @ [VBAT KA
A ] OBEESBRBLTIIZEN
Digital input
Sub OSC/ GPIO select
(0N
Sub OSC enable
Clock input
R - CMOS LUt

- CMOS L~ybt 27 U v AN

- V=iV

- TNT TSI S Y

- AL A il Y

- TNT B K50 kQ

- Ton=-4 mA, ToL=4 mA (4.5V~5.5V)
- Ton = -2 mA, oL =2 mA (2.7 V~4.5 V)
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6. MIZXLEDTEE

HEIRT NA A, HOWERTHEIE L £9, F7-. PEERT S 208, fH S5 &R E:, BELLAOICL-T
LRELELASNET,

PLFIC, ERT S 2% L0 ERMEOBVIRIE TR LT =72 2dlc, S - BUE L2 E 7 & 20 HIE|IC > Tl
LET,

6.1 HREHEDIFEFEER

2T, PEET AL AEFEH L TCE TS OR 21T O BICEE T REFHE IO OW TN E T,

ERRKEROET
PR A, @R A B LA (BIE, B, WER L) b5 LHET SRS H Y £, ZOREEED b ON
HSHRRER T, 6o C, EfE —HE TOBAD I LORVE S TEECES W,

HEBEERHDOEST

HELRENESRAFIT, S8R T A ZADIEF RENE A RGET 2540 CTY, BERAFHEDOHMMEIL, =TI ORMOFAN TRIES L
E9, WICHEREMESRME FCHER L TLES Y, ZORMFZ-ATHERNT D &, BREEICESERZ LETZL03HY £,
ARERHIRLHE SN TV 2R WIEH, S, SMEEA SO TOMEMIT. REEL TV ERA, SRS TV DS DEETOMEH
ZRBZDEEIE, BTERNEFEMM E TIMHRZS 0,

B F DAL & {REE
PEIET A AT, BB K OFAM SRS 0 £, TRHICH LT T OEESBETT,
(1) @B - BB 1L

BRI T REM AR Z AEIE - BRPEHIIENE & TAL ZONIIZHERAE T, B LWESICITMEICEY $3, IR0
FOBRIZIZ, 2O XS REEE - WBEBEROBAEEIEL T EEN,

(2) H I3+ O

s 2 G RO N & v a— LY RESRFBAMZERT 2 L KERMTEN LGN H Y £9, ZoK
AR LT NA ZARFLLESTOT, ZOXI REFIILRNEISITLTIZEN,

(3) RfEH AT DB

A P E=F U ADIEFITRHOANIGFIL, AT KB THERT D CEMEN AR LEC R 2HE0H 0 9, HUREEZN L TE
PR 07 7 v Rim IR L T2 &0,

SYFF7TyF

HIERT N A F, R EIC PRIE NRIOE A2 T 2 Z LIk sk a 4, b BELRBENSMZ SNTZEA.
BBODOZFE PNPN #28 (h A U A X4 V858 L€, E mA 22 2 RERSEFRB FICHWVET A2 E083b 0 £9, Zha
TyFT T EMNOET, TOBEBNRED LT AL ADOEFEEZHENRD 21T TR, MIEICED R - Bl - RhkoAnbbH
DET, TNEHIETAE=H1IC, UTOAICZSERSEI N,

(1) KREKL EOBENHE TN D Z ENWENE I LTI EIN, BER /A X, ¥—VFICHERE LTSN,

2) ERBAL—r v A EBE L, BEBRERPTALLZNLIICLTLEIN,
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REFOHH LB DR
HREETIE, Lo, BEEFOSHEMMN & RBARIT N TVWET, BERIESREZRATTOICELTL, Zhb oMl
EHRITEET D X O BV LET,

ZxAIN - —DFE

PERT AN 2T, HOMERTHIENFEAE L E T, FEET S ZARIEL TH, MRS AT Fl, KK, 2iRifiE s
AT SERWE S, BRI, EEOTURRG, WHEXREGE, @R LG, BB ER 1LRGEHe & O R amGt 2 BEV L E
’9‘_‘0

Hi&ICEEd 58
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MB9BF366M/N/R, F367M/N/R, F368M/N/R

TRSTX,TCK, ( )
TDI,TMS = SWJ-DP ETM* R SRAMO
TDO € 7| 32/48/64 Kbytes
TRACEDX, 4 TPIU* $CE)'IV1
TRACECLK ¥ able
SRAM1
Cortex-M4 Core | € D 16/24/32 Kbytes
@160 MHz(Max)
D € SRAM2
FPU | MPU | NVIC - > 16/24/32 Kbytes
Sys € I .| MainFlash I/F
= 7| MainFlash
) Trace Buffer 1 Mbytes/
Dual-Timer )(—) 2 > (16 Kbytes) € > 768 Kbytes/
— =1 ]
Watchdog Timer g T > > Security 512 Kbytes
(Software) i<l E g -
o o =3 , WorkFlas
Clock Reset @3 @ WorkFlash IIF € 32 Kbytes
i R Generator Z §/ P4
€ 5 |— usBvce
i Watchdog Timer N E E g uss2.0 PHY
< « (Host/ > UDPO,UDMO
= Func) > UHCONX0
% ?
=

[ esv ] owAC
ck T 8ch.
DSTC
- s_cLk,s_cmp
SD-CARD I/F - s_DATAx
— s cos_wp

|\ J
| Source Clock \ o
X0 —4 Main PLL CR | 2
x1 € Osc 100 kHz s
o CR | E POx
oA 4 MHz & GPIO Pix.
" I
XA € | < PIN-Function-Ctrl €—1
PEX
CROUT € J
- - — — — > > MADx
AVCC, - T T A4 External Bus I/F € > MADATAX
AVSS, = _)l 12-bit A/D Converter S
AVRH Unit0 ’ > Nommit
ANXX =1 —)l MALE MRDY,
i MNALE,MNCLE,
ADTGX == unit1 ¢ 3 ¢ > USB Clock Ctrl ‘ PLL ‘ Power-On MNWEX,MNREX,
Unit 2 Reset MCLKOUT MSDWEX,
J MSDCLK,MSDCKE,
_— e —_—— — LVD Clrl LVD MRASX,MCASX
TIOAX € > Base Timer " Re S
i - gulator
16-bit 16ch/ (¢ IRQ-Monitor ?c
Tioex > 32-bitgeh. CRC Accelerator
~ —
AINX > s N Watch Counter
BINX 3 QPRC , = z
| 2ch. ~ 2 o L,
ZINX > 9 @ Deep Standby Ctrl (€ WKUPxX
x
3 s
g " * \2_, =g Peripheral Clock Gating
— g Low-speed CR Prescaler
A/D Activation Compare E a
P —————— =
beh. < < ! VBAT Domain % VWAKEUP
> 2 e 3 [ Real-Time Clock | D VREGCTL
1COx > 16-bit Input Capture g’ 8’ H Real-Time Clock ! : RTCCO,
4ch. 5 ;:; r 7 SuBOUT
m
_ y o
FRCKO > 16-bit Free-run Timer % 4 R External Interrupt ¢ INTX
3ch. & o > Controller )3 NMIX
16-bit Output Compare T E 16pin + NMI ~
6ch. < Do
DTTIOX > MODE-Ctrl € MD1
RTOOX € Waveforg::ﬁenerawr ¢ SCKx
Multi-function Serial IF € SINX
? . > SOTx
h g HW flow control(ch.4) & CcTS4
16-bit PPG . > RTS4
3ch. ~
. K ] 12-bit D/A Converter S DAX
Multi-function Timer x 2 2units ?

* : MB9BF366M/367M/368M Tid, ETM (3 C& /A,
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AEY YA RO TE, T SR O [AEY A X)) 22U TIZEN,
10.XAFEYT YT

AEYIVT (1)

1
h Reserved
{ 0x4007_0000
| 0x4006_F000 GPIO
i 0x4006_E000 SD-Card I/F
1
OXFFFF_FFFF : REEERT
Reserved i 0x4006_2000
0xE010_0000 ! 0x4006_1000 DSTC
Cortex-M4 Private ! 0x4006_0000 DMAC
0xE000_0000 Peripherals !
| Reserved
; 0x4005_0000
| 0x4004_0000 USB ch.0
: 0x4003_FO00 EXT-bus I/F
External Device h
i Reserved
Area : 0x4003_C800
| 0x4003_C100| Peripheral Clock Gating
," 0x4003_C000|Low Speed CR Prescaler|
0x6000_0000 0x4003_B000 RTC/Port Ctrl
! 0x4003_A000 Watch Counter
Reserved : 0x4003_9000 CRC
0x4400_0000 ! 0x4003_8000 MFS
32 Mbytes / 0x4003_7000 Reserved

0x4200_0000

Bit band alias

Ox41FF_FFFF

Peripherals Area

0x4003_6000

USB Clock ctrl

0x4003_5000

LVD/DS mode

Peripherals 0x4003_4000 Reserved
0x4000_0000 0x4003_3000 D/AC
H 0x4003_2000 Reserved
Reserved ‘.‘ 0x4003_1000 Int-Req.Read
0x2400_0000 \ 0x4003_0000 EXTI
32 Mbytes ‘.‘ 0x4002_F000 Reserved
0x2200_0000 Bit band alias ' 0x4002_E000 CR Trim
1
1
Reserved 0x4002_8000 R
~ 0x2010_0000 "‘ 0x4002_7000 A/DC
0x200E_0000 WorkFlash I/F | 0x4002_6000 QPRC
0x200C_0000 WorkFlash '.‘ 0x4002_5000 Base Timer
Reserved ' 0x4002_4000 PPG
0x2004_8000 \‘ Reserved
AE Y H A XD L 0x2004_0000 SRAM2 \‘ 0x4002_2000
RIED T@AEYTvYF2) 0x2003_8000 SRAM1 ! 0x4002_1000 MFT Unitl
#BBLTLESLY, 0x2000_0000 Reserved \ 0x4002_0000 MFET UnitO
Ox1FFF_0000 SRAMO '
0x0050_0000 Reserved | 0x4001_6000 Reserved
0x0040_0000 Security/CR Trim \ 0x4001_5000 Dual Timer
1
MainFlash | 0x4001_3000 Reserved
anrias | 0x4001_2000 SW WDT
1
0x0000_0000 + 0x4001_1000 HW WDT
! 0x4001_0000 Clock/Reset
1
i‘, Reserved
\  0x4000_1000
1
1 0x4000_0000 MainFlash I/F
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0x2008_0000 0x2008_0000 0x2008_0000
Reserved Reserved Reserved
0x200C_8000 0x200C_8000 0x200C_8000
WorkFlash WorkFlash WorkFlash
0x200C_0000 32 Kbytes 0x200C_0000 32 Kbytes 0x200C_0000 32 Kbytes
Reserved
Reserved
0x2004_8000 Reserved
0x2004_6000
SRAM2 0x2004_4000
32 Kbytes ZiiAbMés SRAM2
0x2004_0000 0x2004_0000 y 0x2004_0000 16 Kbytes
SRAM1
SRAM1 ziiﬁytis 0x2003_C000 16 Kbytes
32 Kbytes 0x2003_A000
0x2003_8000
Reserved REsEEE
Reserved
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO 42?(Angs Ox1FFF_8000 32 Kbytes
64 Kbytes Ox1FFF_4000 W
0x1FFF_0000
Reserved REsEEe
Reserved
0x0050_0000 0x0050_0000 0x0050_0000
0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming
0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security
Reserved
0x0010_0000 Reserved
Reserved
0x000C_0000
MainFlash 0x0008_0000
1 Mbytes MainFlash
768 Kbytes MainFlash
512 Kbytes
0x0000_0000 0x0000_0000 0x0000_0000
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7 KLR 7RLR NAR EDHEE
0x4000 0000 0x4000 OFFF Agp | MainFlash UF L JAH
0x4000 1000 0x4000 FFFF TR
0x4001 0000 0x4001 OFFF say 7 - Uty Ml
0x4001 1000 0x4001 1FFF N=RYU =T UFyF Ry T4~
0x4001 2000 0x4001 2FFF ApRo 27 V=T UAvF Ry T H A~
0x4001 3000 0x4001 4FFF TR
0x4001 5000 0x4001 5FFF FaTNVEA~
0x4001 6000 0x4001 FFFF T
0x4002_ 0000 0x4002 OFFF ZHE X A ~ unit0
0x4002 1000 0x4002 1FFF ZRERE X A ~ unitl
0x4002 2000 0x4003 FFFF TR
0x4002_4000 0x4002 4FFF PPG
0x4002 5000 0x4002 5FFF APR] ST RIA~
0x4002_6000 0x4002 6FFF 7 v KA UE
0x4002_7000 0x4002 7FFF A/D =L N—H
0x4002 8000 0x4002 DFFF TR
0x4002_E000 0x4002 EFFF WECR hU 227
0x4002_F000 0x4002 FFFF T
0x4003_0000 0x4003 OFFF S EREIA I
0x4003 1000 0x4003 1FFF AL ERERE L VAL
0x4003 2000 0x4003 4FFF TR
0x4003 3000 0x4003 3FFF D/A T N—H
0x4003 4000 0x4003 4FFF T
0x4003 5000 0x4003 57FF fECEE A%
0x4003 5800 0x4003 5FFF T A —T AL A IR
0x4003 6000 0x4003 6FFF USB 7 & 7 L pkAl
0x4003 7000 0x4003 7FFF APB2 | T/
0x4003 8000 0x4003 8FFF ~LVFTrr a7 IV
0x4003 9000 0x4003 9FFF CRC
0x4003 _A000 0x4003 AFFF et o ¥
0x4003 B000 0x4003 BFFF RTC/Port Ctrl
0x4003_C000 0x4003_COFF 3% CR i 1E
0x4003_C100 0x4003 C7FF JEiN 7 vy 7181k
0x4003_C800 0x4003 EFFF T
0x4003 F000 0x4003 FFFF SRS A T/
0x4004_0000 0x4004 FFFF USB ch.0
0x4005_0000 0x4005 FFFF T
0x4006 0000 0x4006 _OFFF DMAC L ¥ 2 ¥
0x4006 1000 0x4006 3FFF AHp  |DSTC v BEY
0x4006_4000 0x4006 DFFF TR
0x4006_E000 0x4006_EFFF SD-Card I/F
0x4006_F000 0x4006 FFFF GPIO
0x4006 7000 0x41FF_FFFF TK
0x200E_0000 0x200E_FFFF AHB | WorkFlash I/F L A %
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BWINITX=0
INITX #5231 L ~L DB T,
WINITX=1
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AB R ET—=Ray ha—L LY AH(STB_CTLYD A X L /31 B L~ULEREE v M (SPL)A"0"ZFRE S IZIREETT,
EWSPL=]
2B UNRAF—Fay hr—)L LY ZZ(STB CTL)D A Z 3 BT LULEREE v R(SPL)A" 1T R E S L2 RETT,
WA Jw]
AJIHEREDME F ATRE 2R RE T,
WA 0" E E
ATIHEREDME I T & 2V RIE T, WAL L ICEE S ET

BHi-Z

Wi TERBI b 72U 4 A BEARIERIEIC L, T2 HI-Z IS LE T
W EA A

RIETE E¥ A,
W AR AR

ARE— NICEBT HEAORELZREFLET,
P S VT2 JBOFSRE D BIMETR CTHAUE, T OFEIEREIC LR WET,
A= R ELTHEALTWAEHAIE. ZOREZRFFLET,
By a7 AJjA|
Tra T ANPNEFRSNTNET,
BLL—XHT
b L — ABEREDME H FTREZ2 R BE T,
B GPIO 4R
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EEE L
HARHIPRIC L 0 iR ekl T,

e
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BEMEZ B Y CHEEN 2T M TRE 255101, IecMax)DEIZLL T O L S IZHH L TS IEE W,
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12.3 EFfiiRE
12.3.1 E7FHE

Table 121 EEEE(PLL)OFELRRKDBEEER. 75 v>a-AE) D omFEIMERITH

(75922795 L—2FE—F& FL—ANYy T 7HENES)

MB9B360R &) —X

HE | BS | %74 &t R e B .
160 MHz 54 103
144 MHz 49 98
120 MHz 41 90
100 MHz 35 84 3
80 MHz 28 77 mA RS a ey
60 MHz 22 71 -;—,\»( ON H%‘:
40 MHz 16 64
20 MHz 8.9 58
8 MHz 5.1 54
A B 4 MHz 3.8 53
BB Icc VCC (PLL) *5, *6 160 Mz 34 3
144 MHz 31 80
120 MHz 26 75
100 MHz 22 71 *3
o R
9°~T OFF I
40 MHz 10 59
20 MHz 6.2 55
8 MHz 3.8 53
4 MHz 3.1 52

Table 12-2 EEEME(PLL)DIRELBRRDHERER, 75y A BUINLRRNBERT. BLUISv2a~DT—477

TR (F592aF7I9E5L—8F—FRE FL—R/\y T 7 HBEEAES)

HigiE

HH g | T &% it ol SEwt = Bifiy e
ok =X
160 MHz 74 126
144 MHz 68 120
120 MHz 59 112
100 MHz 52 104 3
T O [ O
z F_TC ON K
40 MHz 27 79
20 MHz 17 67
8 MHz 8.3 58
R - B 4 MHz 5.4 55
IR T Icc VCC (PLL) *8 160 MHz 5] 103
144 MHz 47 100
120 MHz 42 94
100 MHz 37 90 *3
I
9~ T OFF I
40 MHz 21 73
20 MHz 13 64
8 MHz 6.9 56
4 MHz 4.6 54

*1: Ta=+25°C,Vcc=3.3V

*2: Tj=+125°C,Vcc=5.5V

*3: R — b [EERE

*4: AP $0E HCLK Ofii ¢4, PCLK0=PCLKI1=PCLK2=HCLK/2,

*5. 75w v ar /eI L—4E— N, ML=y 7 7 EEEEIE (FRWTRRWT = 10, FBFCR.BE = 1) & &
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*¥6: AA LT TV aREY DT —HT I AL,
*7. B E T HCLK Ofii T4, PCLK0=PCLK2=HCLK/2, PCLK1=HCLK,

CYPRESS

EMBEDDED IN TOMORROW™

MB9B360R &) —X

. 7T wvar kI L—FF—F, FL—2Ny 7 7HEeE L (FRWTR.RWT = 10, FBFCR.BE = 0)D & &

Table 12-3 EEEME(PLL)DRELRADHEEER, 757y - AEVALRBRERT. BIUIFv2a~0T—4279%

AE (759220404 FE—F, Y—F7H9€X0 9zA )

. w N FRIRIE
IEE A % ﬂﬁﬁ?% %ﬁ: Ei&& 4 %ﬁiﬂ Hﬂix*z ﬁﬁt ﬁ%
72 MHz 46 98
60 MHz 40 92
48 MHz 33 85
*3
36 MHz 27 78 mA | i a2
24 MHz 19 70 3T ON B
12 MHz 11 61
8 MHz 8.5 58
N A
BIRE Iec \ee @P%fi”/ﬁ *5 4 MHz 55 55
(PLL) 72 MHz 33 85
60 MHz 29 81
48 MHz 25 76 .
36 MHz 20 71
mA | JE@Lsa s
24 MHz 15 65 B OpF s
12 MHz 92 59
8 MHz 6.9 56
4 MHz 4.6 54

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

*3: AR — R EERE

*4: JHE%0% HCLK OfE ¢4, PCLK0=PCLK1=PCLK2=HCLK,
*5: 0 wait-cycle (FRWTR.RWT = 00, FSYNDN.SD = 000) & &

Document Number: 002-04874 Rev. *D

Page 77 of 176




& CYPRESS

--_— EMBEDDED IN TOMORROW "

MB9B360R &) —X

Table 12-4 FHEEE(PLL LN DIELELBADHEEER, 757y a-AEYHILHEVEMERIT. BLXUISvia~nT—4
FHORARE (759520 490092414 FE—F, Y—F7H9+EX0 9zA k)

HH 5 | ¥4 &4 IR ¢

Rta{E

CE

ﬁx*z

L X0

o)

W EE

S *5 4MH
(P CR) z

33

51

mA

3
IShar A=
4T ON B

2.8

51

mA

3
B ey
4~_C OFF W

SGIGEOLE

WIRER | e | VCC | promiE) | 0 32 kHz

0.64

48

mA

*3
B ey
3T ON

0.56

48

*3
ISbaE =
$~C OFF K

SGIEOLE

(PRI CR) | 100 kHz

0.64

48

mA

*3
ISbar =
3T ON B

0.58

48

mA

)
SR A=
4~_C OFF B

*1: Ta=+25°C, Vce=3.3V

*2: Tj=+125°C, Vcc=5.5V

*3: 4R — NEERE

*4: JEP$0E HCLK Ofii ¢4, PCLK0=PCLK1=PCLK2=HCLK/2,
*5: 0 wait-cycle (FRWTR.RWT = 00, FSYNDN.SD = 000) & &
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Table 12-5 Sleep BIE(PLL)DIZHE L R ADHE TR, PCLKO = PCLK1 = PCLK2 = HCLK/2

MB9B360R &) —X

MikE

HE nE | WmF4 & I FE EBE | BAT Bif g
160 MHz 35 84
144 MHz 32 81
120 MHz 27 76
100 MHz 23 72 ¥
ol L Ts ] | mare
Z F~XT ON W
40 MHz 11 60
20 MHz 6.5 55
8 MHz 4.1 53
S T Sleep EH{E 4 MHz 3.3 52
R/ Iccs VCC (PLL) 160 MIiz 16 <5
144 MHz 14 63
120 MHz 12 61
100 MHz 11 60 “
28 s 32 22 ma | 2207
: 9T OFF
40 MHz 5.6 54
20 MHz 3.9 53
8 MHz 2.9 52
4 MHz 2.6 51
Table 12-6 Sleep EIfE(PLL)DRIE L R ADHEEER, PCLKO = PCLK1 = PCLK2 = HCLK
BE | B9 | %FA | &# L B .
72 MHz 22 71
60 MHz 19 68
48 MHz 16 64
*3
36 MHz 12 61 A [
24 MHz 9.0 58 9T ON K
12 MHz 5.8 55
8 MHz 4.6 54
BRI Tecs vee SIS;PL ?”/E 4 MHz 36 )
(PLL) 72 MHz 95 58
60 MHz 8.3 57
48 MHz 7.1 56
36 MHz 5.8 55 N %37] e
24 MHz 4.6 53 m e %
3T OFF W
12 MHz 35 52
8 MHz 3.0 52
4 MHz 2.7 51

*1: Ta=+25°C, Vcc=3.3V
*2: Tj=+125°C, Vcc=5.5V
*3: 2R — b [EERE

*4: JE P $0T HCLK Ofii ¢4, PCLK0=PCLK1=PCLK2=HCLK/2,
*5: JE P $E HCLK Ofi ¢34, PCLK0=PCLK1=PCLK2=HCLK,
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MB9B360R &) —X

Table 12-7 Sleep EifE(PLL LISV DIBHE LR KDBEEH, PCLKO = PCLK1 = PCLK2 = HCLK/2

HH

5

b B

eSS

R ¢

MikiE

BfL

CEY

[ P

o)

i)

i Iccs

VCC

Sleep Bh{E
(W% CR)

4 MHz

1.5

49

*3
R/ AR/
4T ON K

1.0

49

*3
ISEuE A=
4-~_C OFF W

Sleep Bh{E
(V7 HIE)

32 kHz

0.59

48

*3
IEEUE A=
4 ~T ON I

0.51

48

mA

*3
B A=
4~~_C OFF W

Sleep Eh{E
(NJBAKE CR)

100 kHz

0.61

48

*3
SR/ A=
4T ON K

0.53

48

*3
ISR A=
4-~_C OFF W

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

*3: R — | EE R
*4: JEE%0% HCLK OfE ¢4, PCLK0=PCLK1=PCLK2=HCLK/2,
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Table 12-8 X by TE—K, 24<TE—F, RTC E—FDIEELRADBEEER

MB9B360R &) —X

; . , RABHE -
HE BE | %74 &t AR e | gae | %
*3’ *4
0.33 1.8 mA T soc
I 2y S R ) i *3 %4
cen 7 15 mA | —igseC
*3, %4
- 22 mA Ta =+105°C
*3’ *4
0.70 22 mA Ty —ipsec
S ~E— R %3, %
(R CR) 4 MHz - 16 mA T —ig5eC
- 2 mA *3, %4
Ta =+105°C
*3, %4
0.33 1.8 mA Ty —i2seC
TRER | | vee | ZANECE 32 kH *3, %4
ot (P 7 %K) “ i 15 mA Ta =+85°C
*3’ *4
i 22 mA Ta =+105°C
*3, %4
0.34 1.8 mA Ty —ipsec
B A wE— R *3, %4
e 100 kH - 1 mA a
(PRI CR) 00 kHz > Tp=+85°C
; 2 mA |34
Ta =+105°C
*3’ *4
0.33 1.8 mA Ty ipsec
RTC E— 3, %4
Iccr (754 32 kHz - 15 mA T =+85°C
- 2 mA *3, %4
Ta =+105°C
*1: Vee=3.3V
*2: Vee=5.5V

*3: R — b EER
*4: LVD OFF I
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MB9B360R &) —X

Table 129 T4 —TREVNAR MY TE—FK, T4—TRH 24 RTC E— K, VBAT DEHX£LBXDEEER

. " , RIBIE )
®E | BE | %74 P03 ABE e [ g | B o
. i *3,*4
P 29 140 RA | 1 —25°C
AR UINA A NS *3, %4
F—F i 644 WA | 1, —1g5°C
RAM OFF [ } *3, %4
( ) 101 MA | 1 —+105°C
Icchp - ¥3_ %4
TA4—=7 48 273 A | Ta=r2s°C
ABUNA AT %3, %4
E—F - 2676 WA | T, —485°C
(RAM ON ) *3, %4
) - 4162 WA _05eC
vee 29 140 A |3
u o
— Ta =t+25°C
7A—7 \ %3, %4
AHK L 3A RTC E— R - 644 A | 1 esec
(RAM OFF Ef) 1011 A *3_ [
N - p ’:+ o,
I T Iccrop 32kHz E?? *4105 ¢
48 273 LA ’
. Ta =+25°C
7 A7 : %3, %4
AH LA RTC E— R - 2676 A | 1 esec
(RAM ON H) %3 %4
i 4162 WA |1 —r105°C
* * *
0.015 0.29 uA Ti’izsfc
" 3, %4, *5
RTC 12 11:%6 - 5.77 A | 1 s
. 10.6 LA > 9
=+
IccvBar VBAT _ I; *4105 C
1.53 22.6 BA | 1 hsec
x 352 A |3
RTC Bh/E6 : 5. A | o e
*3’ *4
- 41.8 WA —4050C

*1: Vee=3.3V

#2: Vee=5.5V

*3. R — b [E W
*4: LVD OFF I

*5: ¥ 7 3&4E OFF If

*6: VCC BIREE AL, RTC O EZLT - 7l
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MB9B360R &) —X

Table 12-10 EEETRHEIRE, A MV IS5Y 1 AT EAHHEDEBELBERDEEER

EH S T4 & RIniE B wE
== BN | mE | BX ‘ 3
IKE -
Rz
ﬁﬁ?h . B - 4 7 MA | ELATIEAER
PES) IccrLAsH vee Z’%‘Z - 13.4 15.9 mA
EAT B LES
U—0 77 vV a H3
AE] IccwrLAsH ZJ;E{;;/ - 11.5 13.6 mA
EIABHE B ’
RYDIFIIVHEBER
oayvy o - " BEH(MHz)
RY2xz7)L v
Z 3 ) 5 Bifi 20 20 160 Biff £
GPIO -k 0.22 0.43 0.85
DMAC - 0.74 1.48 2.88
DSTC - 0.32 0.61 1.17
HCLK — mA
SLER S A R - 0.14 0.27 0.55
SD 1 — R I/F - 0.93 1.81 3.63
USB lch. 0.34 0.67 1.33
N2 A 4ch. 0.16 0.34 0.66
% H4HE % A <~ /PPG lunit/4ch. 0.55 1.09 2.17
PCLKI1 mA
IT7 v KAWL R lunit 0.04 0.09 0.17
A/DC lunit 0.20 0.39 0.78
5 -
PCLK2 TNFTT eIV Ay Ich. 031 0.62 ; mA
T
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MB9B360R &) —X

12.3.2 IGFFHHE
(Vee=USBVce =AVee =2.7V ~ 5.5V, Vss = AVss = 0V)
. HE
HH e pr e & - BAr | BE
. &/ B [ BX
CMOS
XTI R
]\;ﬁ;ﬂﬁ% - VeeX0.8 - Vee+0.3 A\
) MDO, MD1
nHu L~ SV
AL Vins N
- . Nz - Ve X0.8 - Vss +5.5 \'
27U AANS L
( ) AN
I2C Fm+
M - Vee X 0.7 - Vss +5.5 \Y%
A5
CMOS
| =272l V7S
]\;ﬁéﬁ% - Vss-0.3 - VeeX0.2 \%
"Lll l//\“/l/ MDO, MDI
ANJJEE ViLs 5V
(AT U AT [NZZV - Vss- 0.3 - VeeX0.2 \Y%
AT I5
I2C Fm+3
]\;;’ﬁ;iﬁﬁ - Vss - | Veex03 | v
Vee =2 4.5V,
4mA . Ion =-4 mA Vee-0.5 - Vce A%
747 Vec <45V,
lIon=-2mA
Vee 2 4.5V,
SmA Ion =- 8 mA
547 Vee<45V. Vee-0.5 - Vce A%
Ion=-4mA
Vee =2 4.5V,
"H"[//\“/l/ 12mA IOH:-lzmA
B Von Py Vee <45V, Vee- 0.5 - Ve \'%
Ion=-8 mA
USBVce = 4.5V,
U;E;H/ © IIJOS%;CCZQT;‘@ USBVcc-04 | - | USBVee | V
Ion =-13.0 mA
Vee = 4.5V,
IC Fm+ Ion = -4 mA GPIO
3% Vec<45V, Vee - 0.5 - Ve \% e
Ion=-3 mA
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MB9B360R &) —X

HIRME
EHH iBS ¥4 &% - : - By "=
- BN | 2| BX
Vee = 45,
4mA =
P Tor =4 mA Vs - 0.4 v
Vec <45V,
IoL =2 mA
Vee 2 4.5V,
SmA Ion = 8 mA
Py Vec <45V, Vss - 0.4 \'%
Ion =4 mA
Vee = 4.5V,
12mA IoL =12 mA
WL ] \% ; 0.4 \%
é‘ j;/%b Vor 247 Vee <45V, 8
e IoL =8 mA
USBVce = 4.5V,
USB 1/O0 ToL = 18.5 mA
L \% - 0.4 \Y
Hem USBVcc <45V, s
IoL =10.5 mA
Vee =2 4.5V,
Ion =4 mA
{2
I’C Fmr+ Vee<4.5V, v 0.4 v GPIO
#H Ion =3 mA s . ’
Vee = 55, 12C
Ion =20 mA Fm+i
ANV —7
T I - - -5 - +5 LA
FNT T Reu INVT S Vee = 45V 25 50 100 ‘O
AN s f Vee <45V 30 80 200
VCC,
USBVCC
VBAT,
AT CiN VSS, - - 5 15 pF
AVCC,
AVSS, AVRH
Ligk
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12.4 XFHRE

1241 Xq4>2o0v0ARGHEE
(Vee =2.7V ~ 5.5V, Vss = 0V)

. - Hig(E o
HH ERE= N o & = = Bifsr e
=/ =X
> .
Vee24.5V 4 48 MHz | /K50 T e
v Vee <4.5V 4 20
A7 ¥ % Fcu
Vo4V | 4 ai MHz | $M2 = B
Vec <4.5V 4 20 !
X0, Vee=4.5V 20.83 250 -
oy 7 JES tc — - IS =
ANz vy 7 A CYLH X1 Voo <45V %0 250 ns SN\ R
ANhovwavr Pwn/tcyLn, o - .
2L AR . Pwi/tcyLH 45 55 & FES By TR
ANhrwavr tcr, 2 N
L0, DR |t j ) ° ns | 7=y 7S
N—27 a7
) Fec - - - 160 MHz | HeLk/FeLK)
Vj;ﬁﬁ?ﬂ'ﬁ7 oy g Fero - - - 80 MHz | APBO /SA 7 1w 7 2
JE A Ferr - - - 160 MHz | APBl /3A 7 1 7 %2
Fer - R - 80 MHz | APB2 /SA 7 11y 7 %2
R—Z270av7
) teyee - - 6.25 - ns (HCLK/FCLK)
V\?ﬁ@]f’ﬁéﬂ v 7 ¥ T ero - - 12.5 - ns APBO /NA T 1 v 7 #2
YA 7 VIR Po— : } 6.25 } ns | APBIL "ZZ 10y I %
tcycp2 - - 12.5 - ns APB2 NAX 7 1 > 7 *2

*: HREEIEYZ 1y 7 OFMICHOWTIE, [FM4 77 2 U U 7 = 5 /b~ =2 7 LAR002-04857)] & [TCHAPTER 2-1:7 1 v
7] #BRLTIIEIN,

#2: Bl T2 TANEREEINTND APB RRIZOWTIL 8. Zuv 2 84 Y 7T 0] 2BRBLTLIEEN,

terLn
08 x Vec ¢ N 08 x Vee A 0.8 x Vcc
X0 / - 0.2 x Vce - / ----- 0.2 x Ve
Pwn R PwL "
tcr tcr
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1242 YFoOvIoAbHBEE
(VBar =2.7V ~ 5.5V, Vss = 0V)

) N HigiE "
1EH ERE=] pr A &% B0 e B BGr "=
S - 32.768 - kHz | KébFEIRBEGT
A ABEE Vtevi COA - 32 - 100 kHz | 4hEh7 a2 o o0
ANT37 vy 7 JE 4 tevie X1A - 10 - 31.25 us SR vy o
AFI7 By 7 ARG ; ?ﬂgi 45 ; 55 % | Sy s
tev
08xVee ¥ N 08xVece 00000 - 0.8 x Vo
XOA / 02xVee  f-|---- 0.2 x Ve

12.4.3 W CR ZIFH %

AE =& CR
(Vec=2.7V ~ 5.5V, Vss =0V)
_ His(E
EH Hik= &4 - By w=E
= BN | B% | BX .

Tj = -20°C ~ + 105°C 3.92 4 4.08

NIV A
Va=X AT Fcru Tj =- 40°C ~ + 125°C 3.88 4 4.12 MHz
Tj = - 40°C ~ + 125°C 3 4 5 FERY I T
i A i g tCRWT - - - 30 us *)

*1: BRI ESINDG 7T v 2 AFYNO CR Y I U 7HEOMEEBERE N I 7EARE Y X U 7EICHEH LizGEe
*2: MU I UTEREBICEIE CR 7 0 v 7 DRIEENLETHETORMTY, 2B, M I U VERTCHE. B EREN
BBt ETOHMbEECR 7 uy 72 Y —A 70y 7 L LTHATEET,

AR {EE CR
(Vee=2.7V ~ 5.5V, Vss =0V)
—_— HiEiE
HE ERES &4 B e B By "&E
VA= b % Fcre - 50 100 150 kHz
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1244 A4 PLL DEFEHE PLL DA OOy OIcX1 00y 0 F#&MH)
(Vec=2.7V ~ 5.5V, Vss =0V)

HH LR ﬁ#&ﬂ‘g Bifsy fisE
=&/ g ®X

PLL J& R 722 7EAF T HEf *! ¢ 200 . .

(LOCK UP i) rock Hs

PLL A7 v v 7 R Friui 4 - 16 MHz

PLL (%3 - 13 - 80 par

PLL ~7 a g7 a v 7 B FrLLo 200 - 320 MHz

A A 2 PLL 7 v v 7 B Ee2 FerxeLL - - 160 MHz

*1: PLL OFIRD L E T D F TORFH R
*2: AA Y PLL 7 1 v 7 (CLKPLL)DFEMIC DWW T, [FM4 7 7 2 U XY 7 = T~ =2 7 VAR (002-04857)] @ [CHAPTER
2-1:7 vy 7] ZHLTSIZEN,

12.45 USB FFPLL DEFERH (PLL DAH O Ov O[cX 1200y E&EH)
(Vec=2.7V ~ 5.5V, Vss =0V)

B LRSS ﬁ*&ﬂ‘s By -
=/ = =X
PLL Z4E 22 E 5 b e f *! ¢ 100 i i
(LOCK UP FFH) LOCK HS
PLL AJJ7 v v 7 %k FrLui 4 - 16 MHz
PLL (%3 - 13 - 80 WA
PLL ~7 o ®ig7 v v 7 B FrLLo 200 - 320 MHz
USB 7 v v 7 J& i $x2 FcikspLL - - 48 MHz M 53 JE 1% O JE 1 5%

*1: PLL OFIRNLET 5 F TORFHIRFH
*2: USB 7 10 v 7 DFAMIHOWTIE, [FM4 77 2V XY 72T )b~=a7 )b i@~ 7 a##002-04904)] o> FCHAPTER 2-2:
USB 7 1 v 7 k] #ZL T EEN,

1246 X142 PLL DEFERHE (X142 PLLDAS2 Oy 2 IZHEEECR 20y F@&E)
(Vec=2.7V ~ 5.5V, Vss =0V)

HEE
EGRE= o4
HH =] B P P Bif E=

PLL FEIRZ 1T H M *! . 200 ] ]
(LOCK UP i) LOCK HS
PLL AJ17 v v 7 B FpLLi 3.8 4 4.2 MHz
PLL #fifi%2E - 50 - 75 S
PLL ~7 m %7 v v 7 B FrLLo 190 - 320 MHz
A A PLL 7 v v 7 JEE o2 FcrkpLL - - 160 MHz

*1: PLL DFIRMNLET D F TORF BRG]
*2: XAV PLL 7 B v 7 (CLKPLL)DFERIZ DWW T, [FM4 77 2 U XU 7 = F )b~ =2 7 VAHR002-04857)] @ [CHAPTER
2-1: 7my 7] ZBRLTIIZE,

<EEEEH>
— XS2PLLDY—RoOv0(ZlE, BTREHF)STHLVEEF) I TFT0/-EZCR 20y I(CLKHC)#A L
LTSES,
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1247 UYtvw FATHEE

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

MB9B360R &) —X

HE e | WP | &# ol B P
=D =X
Uty N TSI tiNITX INITX - 500 - ns

1248 /WO—F> Yty rg1320
(Vss = 0V, Ta = - 40°C ~ + 85°C)
HREE

BE ERE=s TR & B | FE
=N | RE | mK

EA s torr - 50 ms |*1

BIRST_b 0 dV/dt vce Vee: 02V ~ 2.7V 13 1000 | mV/ps |*2

NI —F Uty MEERE TOREH teRT - 0.33 - 0.60 ms

*1: Vee 1% tore B/NIRIH 02V IR THLOMERH Y £9, ZOWRENEILERWIGE, BoloPIBEA AT 5 lRetkEn &

DET,

*2: 2 dV/dt BIFEIL cold start (torr>50ms) D/NT —A VIRFIZHE A S vk T,

<TEFE>

= & L torr DB B VS EIE, BEEFL L VBB TRERIZ12. 4. 7. IZFHNE £ MINITX) FAATTFEL),

Vee

Internal RST
CPU Operation

VoH

(]
|
|
|
|
|
|
|
|
|
|
|
4

0.2v T . .
— —
! terT o torr

RST Active | _release

dv/dt | 02V

start

i

O Vou: EEERHUEYMEREE. 128 EEERHEES SRS,
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& CYPRESS

-_— EMBEDDED IN TOMORROW

12.4.9 GPIO K4

MB9B360R &) —X

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

HH ERE= InF4 &4 — ﬁﬁﬁs B
=/ =X
ek N Vee = 45V - 50 MHz
HA D B %% tPCYCLE Pxx Vec <45V : ) MEZ
*: GPIO M#I4 T,
Pxx
< »|
trcycLE
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& CYPRESS

-_— EMBEDDED IN TOMORROW

12.4.10 SN Z L 20"

MB9B360R &) —X

SRR Y By HORE
(Vee =2.7V ~ 5.5V, Vss = 0V)
HH s % F 4 & = R = Efy
=/ =X
i 3K " Vee = 45V - 50%2 MHz
B teveLe MCLKOUT*! Ve <45V - TS il

*1: SN2 7 1y 7 HIJ(MCLKOUT)IE HCLK D438 7 11 7 T,

==

REDFEMIL [FM4 7 7 S U XU 7 = F )b~ =2 7 ILARIF002-04857)] @ [CHAPTER 14: SMHBNRA 2 7 = —R ]| 58

LTL7EEN,

*2: AHB /XA 7 7w 7 73 100MHz 2.5 & 13 4 28 LL EOFE T MCLKOUT % 4% L TL 72 &0,

*3: AHB /N A7 11w 778 64AMHz B2 5 & 1% 4 AL Lo

% T MCLKOUT #4 K L TL 72 &0,

0.8 x Vcc \ 0.8 x Vcc
MCLK P
tevele
NNREBSAHAHRE
(Vec=2.7V ~ 5.5V, Vss =0V)
HH s &4 HEE By e
B Vi 0.8 x Vee \%
{5 5 AT B
A% 0.2 x Vce A\
Vo ) 0.8 x Ve v
& B H Bk
VoL 0.2 x Vce \"%
4 ViH Vin N
ANEE N\ Vi Vie A
4 VoH Vo A
HAOES X Vou VoL A
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& CYPRESS

--_— EMBEDDED IN TOMORROW "

MB9B360R &) —X

w/SL— FAT7H X EREH SRAM E—F

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

HE e e e __ BE i
=/ =X

LA i toew MOEX X‘;f:g s MCLK xn-3 . ns
MCSX | —»7 FL % MCSX[7:0], Vee=4.5V 9 9
H ) R SE R test—av MAD[24:0] Ve <45V 12 12 ns
MOEX | -7 FL % MOEX, Vee=4.5V MCLK*m+9
— L FEERH toEH -AX MAD[24:0] Voo <45V 0 MCLK>m+12 s
MCSX | — Vee=45V MCLKxm-9 MCLKxm+9
MOEX | A REH fest-OeL MOEX, Vec <45V MCLKxm-12 MCLK>m-+12 ns
MOEX T — MCSX[7:0] Vee=4.5V MCLKxm+9
MCSX T B (OEH - CSH Vec <45V 0 MCLK>m-+12 ns
MCSX | —~MDQM | MCSX, Vee=4.5V MCLK>m-9 MCLK>m+9
A ] fcsL. - RDQML MDQM]J1:0] Voe <45V MCLK>m-12 MCLKxm+12 s
Ty "NT v MOEX, Vee=4.5V 20 -
—MOEX 1 Bt tbs -OE MADATA[15:0] | Vec <45V 38 - ns
MOEX | — MOEX, Vee=4.5V
F— B R — )L IR toit- O MADATA[15:0] Vec <45V 0 - ns
2%‘:}]\1:;{5” i twew MWEX ng f :: 22’/ MCLKxn-3 - ns
MWEX | —7 FL % MWEX, Vee=45V MCLK>m+9
HH 7 JR I e ] bWEH -AX MAD[24:0] Vec <45V 0 MCLKxm+12 ns
MCSX | = MWEX | Vee=4.5V MCLK xn-9 MCLK xn+9
AT feSL- WEL MWEX, Ve <45V MCLK*n-12 MCLKxn+12 s
MWEX 1 —MCSX 1 MCSX[7:0] Vee=4.5V MCLKxm+9
AR IWEH - Csi Ve <45V 0 MCLKxm+12 s
MCSX | ~MDQM | MCSX, Vee=4.5V MCLK*n-9 MCLKxn+9
LR oSL-WDQML MDQM][1:0] Ve <45V MCLKxn-12 MCLK>n+12 ns
MCSX|— MCSX, Vee=4.5V MCLK-9 MCLK+9
F— & R test-px MADATA[15:0] Vec <45V MCLK-12 MCLK+12 ns
MWEX | — MWEX, Vee=4.5V MCLKxm+9
F— 2 R L R WEH-DX |\t ADATA[15:0] | Vec <45V 0 MCLK<mi12 ns

<EFEER>

- S EFE B E CL= 30pF # (m=0~15, n=1~16)
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Tl — .. PR 4

~agp> EMBEDDED IN TOMORROW

teveLe
<—>
oo ML LML
toEn-csH tweH-csH
MCSX[7:0] \ /
lesiav Pl toenax P > |-[€lcsiay > twen-ax
MADI[24:0] X Address ) Address x
tcsL-oeL
MOEX —pf
\___ loew 4
t == o tesiwoomt o
CSL-RDQMLY> < >
MDQM[1:0] \ t
< CSLWEL o
. twew o
MWEX < >
tps-oE tbH-0E
MADATA[15:0] « > <€ twen-ox
RD \ Invalid) WD
> tesL-bx
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& CYPRESS

--_— EMBEDDED IN TOMORROW "

MB9B360R &) —X

L= FNRAT7HO+ERX [ SRAM E—F

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

= s FRIBIE o
HE s WP & — = B
. . MCLK, Vee=4.5V 9
7T R L R EAERER] tav MAD[24-0] Voo <45V 1 P ns
fost MCLK XCC = j,?]/ ! 192 ns
> 5 cc <4.
MCSX SEAEHFH] MCSX[7:0] Vo= 4.5V 1 5
tesu Voe < 4.5V 12 ns
REL MCLK XCC = i'iz ! 192 ns
. 5 cc<A4.
MOEX JEAERF e MOEX V=45V 1 9 N
Vceec <4.5V 12
Ty "NT v MCLK, Vee=4.5V 19 ]
—MCLK 1 I s MADATA[15:0] Vec <45V 37 ns
MCLK | — MCLK, Vee=4.5V
F— 2 R — L R toH MADATA[15:0] Ve <45V 0 - ns
IWEL MCLK XCC - i’g ! 192 ns
N , cc <4.
MWEX 1 FiE R[] . MWEX V=45V 1 : -
Vceec <4.5V 12
ot Vee=4.5V | 9 N
MDQM[1:0] MCLK, Voe < 4.5V 12
AEAERFH] MDQMI1:0] Vee=4.5V | 9
oM Voe <45V 2 ns
MCLK | — MCLK, Voe=4.5V MCLK+18
74 tTHjJ B tops MADATA[15:0] Ve < 4.5V MCLK MCLK+24 s
MCLK1— o MCLK, Vee=4.5V | 18 N
F g R L R MADATA[15:0] Ve <45V 24

<EFEER>

- SrESE A E CL= 30pF #F
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& CYPRESS MB9B360R & 1) —X

-_— EMBEDDED IN TOMORROW

teveLe
, <—>
MCLK [ ] |_| L] |_| IEEEEEEEE
i test fcsH
MCSX[7:0] : | / \
H tAV. tav
MAD[24:0] Address [X Address X X
: tREL tREH
MOEX |
: toowm {bomH {bomL {bomH
MDQM[1:0] |
: tweL twen
MWEX tbs ton NP
. [ : T OD
MADATA[15:0] RD (e WD |
tops | | |
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Tl — .. PR 4

~agp> EMBEDDED IN TOMORROW

IINVFFTLYRNRRAT7H+RX ERE SRAM E— K
(Vec=2.7V ~ 5.5V, Vss =0V)

_ - HR{E N
E E -1 % ﬂﬁﬁ?ﬁ %# Esill\ Esix %ﬁl
<~ NVF T VLT A ¢ Vec=4.5V 0 10
7R L AR RERE ALE-CHMADV Vee <4.5V 20 ns
MALE,
SNFTVT A MADATA[15:0] Veez4.5V MCLKxn+0 MCLKxn+10
T RLVAFR—IL R tCHMADH ns
REH Vee <4.5V MCLKxn+0 MCLKxn+20
<TEFE>

- S EFE 7B E CL = 30pF # (m=0 ~ 15, n=1 ~ 16)

teyele
MCLK L L L
MCSX[7:0] —n —Hh —h
MALE
MAD [24:0] X Address X )( Address X )(
MOEX
|/

MDQM [1:0] ‘ / L
MWEX \ _/
MADATA[15:0] Address }{ RD } Address q WD )
e || | rie || | |

tALE - cHMADV taie-chmaov  toHmapH
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Tl — .. PR 4

-_— EMBEDDED IN TOMORROW

IIVFILIANRRTY X E# SRAM £— K
(Vec=2.7V ~ 5.5V, Vss =0V)

< w HigE "
EHH iEE YiF4 &4 B BEX B w&E
Vce=4.5V 9 ns
feHAL MCLK Vee < 4.5V ! 12
cc<4. ns
MALE i ’
BERH ALE Vee=4.5V 9 ns
tcHAH 1
Vee <4.5V 12 ns
MCLK T — Vec=4.5V
~NVTF T TR tCHMADV 1 top ns
7 R U A IRIERER MCLEK Vee <45V
MADATA([15:0]
MCLK T — Vee=4.5V
'7‘/1/3: TV A tCHMADX 1 tob ns
T — & I Vee <4.5V

<HEEFEH>
- SrEFE A E CL= 30pF FF

A

MCLK |_|

MCSX[7:0] P

L] L]

-
)

i )
X

MALE i

1l ]C
s

4

MAD [24:0] Address X Address
MOEX |/
MDQM [1:0] |/ \ /
MWEX \ /
MADATA[15:0] Address)—( RD ) Address% WD )
tC::IMADV < | | toammoy PHe B té:HMADX |
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& CYPRESS

--_— EMBEDDED IN TOMORROW "

NAND 735 v ¥ aE—F

MB9B360R &) —X

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

HEH e e S _ PEiE A
=/ =K
MNREX Vee=4.5V
e/l L g tNREW MNREX Vec <45V MCLKxn-3 - ns
TRty " TS ) MNREX, Vee=4.5V 20 - N
—MNREX 1 i DS - NRE MADATA([15:0] Ve <45V 33 - s
MNREX 1 — . MNREX, Vee=4.5V 0 ] .
F— K R—/L RIER DH = NRE MADATA[15:0] Voo <45V S
MNALE | — . MNALE, Vee=4.5V MCLKxm-9 MCLKxm+9 N
MNWEX i FE ] ALEH - NWEL MNWEX Vee <45V MCLK*m-12 MCLKxm+12
MNALE | — . MNALE, Vee=4.5V MCLKxm-9 MCLKxm+9 .
MNWEX B 4iERE R ALEL - NWEL MNWEX Vee <45V MCLKxm-12 MCLKxm+12 s
MNCLE | — . MNCLE, Vee=4.5V MCLKxm-9 MCLKxm+9 N
MNWEX i FE ] CLEH - NWEL MNWEX Ve <45V MCLK*m-12 MCLKxm+12
MNWEX 1 — . MNCLE, Vee=4.5V 0 MCLKxm+9 N
MNCLE 32 i ] NWEH - CLEL MNWEX Vee <45V MCLK>xm+12
MNWEX Vee=4.5V
PN tNWEW MNWEX Ve =45V MCLKxn-3 . ns
MNWEX | — . MNWEX, Vee=4.5V -9 +9 N
T — 4 ] NWEL DV MADATA[15:0] Voc <45V 12 112
MNWEX 1 — . MNWEX, Vee=4.5V 0 MCLKxm+9 N
F— 2 FR—L NI NWEH -DX MADATA[15:0] Voc <45V MCLKXm+12
<EEFE>
- S EFEFEE C.= 30pF £ (m=0 ~ 15, n=1 ~ 16)
NAND 75 v+ =2 J—F
! tC'YCLE :
MCLK h g
Von_ Vm
MNREX : .
E VOH :
VoL P l
| tos NrE I tonrme
: >
MADATA[15:0] 3 R Vin
| y— R L
Vi lﬁ / a1
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Tl — .. PR 4

~agp> EMBEDDED IN TOMORROW

NAND 7VZ v a7 RLAT A b

MCLK ; :

MNALE Vd Von

MNCLE

MNWEX

tnwEH-DX

y

1
<
o
<
9

MADATA[15:0] Vo — Vo
g 494k ;
. VoL > VoL
NAND 7 J v aa~w2 K74 k
: tcrele :
! taLEL-NwEL : :
MNALE >-< Vou
. foEawwer 3 tnwen-cLEL R
MNCLE Vo | | VoL
MNWEX thwew
 Vou / Vo
\ tweLDV _ tNwEH-Dx R
MADATA[15:0] e — ' Vo
‘> Voo 7 j VoL

Document Number: 002-04874 Rev. *D Page 99 of 176
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-_— EMBEDDED IN TOMORROW

558 RDY AQB A =25
(Vec=2.7V ~ 5.5V, Vss =0V)
. - FRE "
EEH iEE b ok E-JL BN B B w&E
MCLK T Vec=4.5V 19
MRDY AJj tRDYI l\h//IHC{IISI% - ns
v b7 v T Vee <4.5V 37
RDY A 7B
MCLK
- Over 2cycle
Original < >
MOEX
MWEX
tRDYI
R
MRDY N

RDY fRERIF
MCLK
P 2 cycles
Extended /
MOEX gj
MWEX ) trOYI

O.SXVCC

MRDY jj
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& CYPRESS MB9B360R & 1) —X

--_— EMBEDDED IN TOMORROW "

SDRAM £— F
(Ve =2.7V ~ 3.6V, Vss = 0V)
. - HIR(E .
/H Eoke) InFR - - BAr
=&/ =X
HI 71 JE K teyesp MSDCLK - 32 MHz
o MSDCLK,
7T R L R EAERER] tAOSD MADI[15:0] 2 12 ns
MSDCLK | =5 —# ¢ MSDCLK, 5 12 s
HH 7 SIE B ) POsb MADATA[31:0]
MSDCLK | =5 —# ¢ MSDCLK, 5 20 s
/7 Hi-Z W7 POzsD MADATA[31:0]
. MSDCLK,
MDQM][ 1:0] 3 FiE F ] twROSD MDQMI1:0] 1 12 ns
. MSDCLK,
MCSX 1 4L 5[5 tMCssD MCSX8 2 12 ns
. MSDCLK
TIRE g
MRASX 3 ZE R tRASSD MRASX 2 12 ns
. MSDCLK,
MCASX i ZERF[H] tCASSD MCASX 2 12 ns
. MSDCLK,
MSDWEX 2 ] tMWESD MSDWEX 2 12 ns
. MSDCLK,
MSDCKE 3 fIE f ] tCKESD MSDCKE 2 12 ns
_ . MSDCLK,
T—H -y NT v T tpssp MADATA[31:0] 23 - ns
_ . MSDCLK,
F— A R —/)L RIEFHE] tDHSD MADATA[31:0] 0 - ns
<EEFE>

- S\ EfR {7 & & CL= 30pF #F
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Tl — .. PR 4

-_— EMBEDDED IN TOMORROW

SDRAM 7 7 & A
P tovosp R
MSDCLK / \ \
| taosp
MADI[24:0] Address X
O
—\ twrosp
MDQM[1:0] /
>
—\ tmecssp
MCSX /
O
——\| trassp
MRASX /
>
—\ tcassp
MCASX /
>
—\ tmwesp
MSDWEX /
>
——\| tokesp
MSDCKE /
0SS0 le tomsD
MADATA[15:0] RD
tposp > tpozsp
MADATA[15:0] WD —————
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Tl — .. PR 4

-_— EMBEDDED IN TOMORROW

12411 R=XZ AL ZANELZ>T

BARANZAZI VYT
(Ve =2.7V ~ 5.5V, Vss = OV)
- N R -
HH k=] YiF4 &5 PN =y B BE
TIOAn/TIOBn
AN G TV (BCK, TIN & LT ; 2teyer - ns
T 4% L %)
trwH trwe
ECK
V|Hs VIHS
TlN VILS VILS

FUHBAREASVYT

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

- w HEE
HEB k=) ¥4 & —y 5K By wE
TIOAn/TIOBn
A L G ttTRG“’ (TGIN & LT - 2teyer - ns
et A5 LX)
trreH trreL
Vins Vins
TGIN Vis Vis

<TFEER>
—tever &, APB/YX 20w DY+ U ILERITY,
N—X 21 VHEREESNTIBAPB /NI EEIZDONTIE 18.70 v 081V I5h) #EELTSES,
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&= CYPRESS MB9B360R &) —X

' EMBEDDED IN TOMORROW™
12.4.12 CSIO/UART 44 3>

F#AS 1) 7 JL(SPI =0, SCINV = 0)
(Vee =2.7V ~ 5.5V, Vss = 0V)

I w Vce < 4.5V Vcc=4.5V
HHE e | WFA &% Bin X B X Bify

R—L—F - - - - 8 - 8 Mbps
NYAL 1/ »
;/)r Zjl/z ; 2 7 tscyc SCKx 4tcycp - 4tcycp - ns

R SCKx,
SCK | —SOT 4t tsLovi SOTx NI 7k -30 +30 -20 +20 ns
SIN—SCK 1 SCKx, | 7 v 7 EE
AP UVSHL | g\ >0 - 30 - ns
SCK T —SIN 7~ —/ L R tSHIXI SSCKX’ 0 - 0 - ns

INx

1 % >
i)/j:v/ ;@‘j >7 tsLsH SCKx teyer - 10 ; tever - 10 ; ns
S0 R
ﬁ)jﬁgﬁg 7 tns. | SCKx tever + 10 - | tever+10 - ns

. SCKx

— B ik FE > . - -

SCK | —SOT JE At tSLOVE SOTx Tk 50 30 ns
SIN—SCK 1 SCKx, | 7o v Z7@E
o hT TR HVSHE SINx 10 - 10 - ns
SCK T —SIN 7~ —/L R tSHIXE SS?E: 20 - 20 - ns
SCK 37 F Y FEfH tF SCKx - 5 - 5 ns
SCK 37 | 0 BERY tR SCKx - 5 - 5 ns

<EEFE>
- CLK [FEjE— FBEDXZHEETT,

—teyer /., APB/NX 20w o DY OILERTT,
UART 2 ## S A TV B APB /NI EEIZDIVTIF 18. 70 v o515 h) FBEL TS ES,

- XBEHEILE Y AT — - F— FEEDAEDERIFTT
BIZ(ZSCKx_0, SOTx_1 DA E L EIXRIASF T,

- A FE B E CL = 30pF &
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CYPRESS

EMBEDDED IN TOMORROW

MB9B360R &) —X

tscye
Vou ¥
SCK \ on
< VoL VoL
tsLovi
Von
SOT
VoL ><
tivshi tsHixi
SIN ave Vi)
K Vi ViL A
MStE>Y k =0
tsLsH R tsHsL N
ViH A Vi Vi
SCK o Vi Vi K
tF «—tR
{sLove
Vo
SOT VoL
tvsie | tshixe
ﬂé ViH ViH lw
SIN L Vi Vi
MSEyY k =1
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& CYPRESS MB9B360R & 1) —X

--_— EMBEDDED IN TOMORROW "

RI¥I 1) 7IL(SPI =0, SCINV = 1)
(Vee =2.7V ~ 5.5V, Vss = 0V)

A e T - Vce < 4.5V Vce=4.5V B
e B/ X B/ X *
R—L—Fk 8 8 Mbps
S L N
;/)r Z;I/Z ; 2 7 tscyc SCKx 4tcycp - 4tcycp - ns
. SCKXx,
SCK T —SOT B ZEFHFH tsSHOVI SOTx NS 7 -30 +30 -20 +20 ns
SIN—SCK | . SCKx, | 7w v 7@k 50 ] 30 . N
vy b7 v TR 1VSLE SINx S
SCK | —SIN 7~ —/L R[] tSLIXI SCKx, 0 - 0 - ns
SINx
S0 l/ R
.{n),z; X&@\:{ 7 tsLsH SCKx 2tcyce - 10 - 2tcyce - 10 - ns
1 L o
.{{"),\07/12 xyrhgm 7 tsHsL SCKx teyer + 10 - teyer + 10 - ns
. SCKx,
SCK T —SOT LR tSHOVE SOTx ST - - 50 - 30 ns
SIN—SCK | SCKx, 7 a7 @ik
Ty kT TR tIVSLE SINx 10 - 10 - ns
SCK | —SIN =~ —/L REFfH tSLIXE SCKx, 20 - 20 - ns
SINx
SCK 37 F 1 R¢fif tF SCKx - 5 - 5 ns
SCK 37 | V) [ tR SCKx - 5 - 5 ns
<ZEEEE>

- CLK [@HE— FEDXFTHEETT,

—teyep /4., APB /N2 Ow D1 I IBERTT,
UART 2SN TIVBAPB /NI BEIZDIVTIE 18. 70w o081 Y 0S4y #FHL TS,

- XBEILE Y A0 — k- F— FEEDADRIFTT
#IZ & SCKx_0, SOTx_1 DA E P EILRIFI TT

- $FEFE & & CL = 30pF £
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AR .
ws CYPRESS
- EMBEDDED IN TOMORROW
tscye |
SCK Vor 7 Vo
VoL -
tsHovi
soT Von
VoL
tivsLi tsuixi
SIN ave Vi)
K Vi ViL A
MSEY R =0
« tshsL . e tsisH .
SCK ~ ViH Vi K
Vi N Vi Vi
| P by
tR tsHovE tF N
SoT Vo
VoL
; tivsLe tsLixe q
SIN ViH ViH
K Vi Vi 4
MStEyY k =1
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& CYPRESS

--_— EMBEDDED IN TOMORROW "

RS 1) 7JL(SP1 =1, SCINV = 0)

MB9B360R &) —X

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

A e . i Vcc < 4.5V Vce=4.5V B
e &/ BX B/h P ;
R—L—Fk 8 8 Mbps
NYAL 1/ »
;4), Zjl/Z; 2 7 tscyc SCKx 4tcycp - 4tcycp - ns
R SCKx,
SCK T —SOT B AERFH tSHOVI SOTx -30 +30 -20 +20 ns
SIN—SCK | ; SCKx, N> 7 b <0 ] 20 ] N
oy Ty SR 1VSLE SINX 7 vy 7 @ik
SCK | —SIN 7~ —/L R tsLIXI SSCKX’ 0 - 0 - ns
INx
R SCKx,
SOT—SCK | FBIERFH] tsovLI SOTx 2tcyce - 30 - 2tcyce - 30 - ns
S0 l/ R
{{\7”’ ;@E’ 7 tstsi | SCKx 2tever - 10 ; 2tever - 10 - ns
S0 L o
.{{"),\07/12 7\7415 7 tsHsL SCKx teyer + 10 - teyer + 10 - ns
> SCKx.
—SOT JEALH ’ - -
SCK T —SOT iEZERRH] tSHOVE SOTx ST | 50 30 ns
SIN—SCK | SCKx, | 7w 7@k
To kT v FHE tIVSLE SIN 10 - 10 - ns
SCK | —SIN =~ —/L REFfH tSLIXE SSCIJE;E, 20 - 20 - ns
SCK 37 F Y RF[H tF SCKx - 5 - 5 ns
SCK 37 | V) B[ tR SCKx - 5 - 5 ns

<EEFE>

- CLK [@HE— FEDXFHEETT,

—teyep 4. APB/YX 20w DY O)LEBETY,

UART 2SN TIVBAPB /NI BEIZDIVTIE 18. 70w o081 Y 0S4y #FHL TS,

- XBEILE Y Ao — k- = FEEDADERIFTT .
#IZ & SCKx_0, SOTx_1 DA E P EILRIFI TT

- $FEFE & & CL = 30pF £
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EMBEDDED IN TOMORROW

MB9B360R &) —X

tscve
VoHn
NV V
SCK tsovui N o tsHovi o
VOH LVOH
SOT VoL VoL
“ tivsui < tsLixi »
Vin Vin
SIN Vi Vi
MSEY k =0
tsLsH tsHsL
| > |e
SCK V, ]X Vin | £ Vv
IH \ Vit VILIH IH
le— le—
* tE tR » tsHove
Vou LVOH
SOT VoL e VoL
tivste —ple———  tsuxe
Vi ViH
SIN Vi Vi
MStEw k =1
*TDR LY RZIZTA MT 5 L2
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EHH £ ¥4 &% By
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SCK T —SIN 7x—/L RH## tSHIXI SINk 0 - 0 - ns
SOT—SCK T FEIERFH] tSOVHI SS%I?;’ 2tcyce - 30 - 2tcycr - 30 - ns
1 % o
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SCK 37 F ¥ B[] tF SCKx - 5 - 5 ns
SCK 37 | V) [ tR SCKx - 5 - 5 ns
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- CLK [FEE— FBEDXZHEETT,

—teyer /d, APB /X 20w oD OILERTT,
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1HH LG &5 — — — — Eify
=/ =X &/ N

§ZC§ i};s/a;é# " tesst S (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
iacff»?%? F'EEJT s y\?\j& (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
SCS F 4L | tespr B 50(+53&YCP (¥3)+50+5tcycp 50(+53%YCP (*3)+50+5tcyep | ns
EZCE l]\;S/CI;% o tcssE 3tcycpt30 - 3tcycrt+30 - ns
SCK | —SCS | A— /L KUl | tese o 0 : 0 : s
SCS 7 4L N tcsDE VA= 3tcyept+30 - 3tcyep+30 - ns
SCS | —SOT FRAEREH] tDSE EE - 40 - 40 ns
SCS 1 —SOT FELERFR tDEE 0 - 0 - ns

(*1):CSSU By MEX VU T NVF v TR L NEA IV TEES 1 v 7 8 #[ns]
(*2):CSHD By MEX U T LT v T v L7 ML I TEES 7 v 7 JE#[ns]
(*3):CSDS By MEX T UTAF v Il s A IV TEIEZ v v 7 B #[ns]

<ETEEE>
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EHH L5 &% YN e n Ex By
§ZC§ ih;SyCI;g%FEE] fesst e (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns

5159
E‘}SE ,iI/ ]\“Eﬂ?F'EEJT tesHr rayJ (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
: B 3 3

SCS T L7 M tespr 5045ty (*3)+50+5tcyce 50+5tcyep (*3)+50+5tcyce ns
EZCE l]\;S/CI;% o tcsse 3tcycpt+30 - 3tcycpt+30 - ns
icf }VT%?I%T tesHE S S0 N 0 - 0 - ns
SCS 7 4 &L 7 MR tcsDE 7 gﬁ{j/liy 3tcycpt30 - 3tcycpt30 - ns
SCS | —SOT FEAERER] tDsE - 40 - 40 ns
SCS 1 —SOT FEAERFR tDEE 0 - 0 - ns

(*1):CSSU By MEX VU T NVF v TR L7 NEA IV TEES 1 v 7 8 #[ns]
(*2):CSHD By MEX U T VT v 7B LT ML I TEES v v 7 [E#i[ns]
(*3):CSDS By MEX T UTAF v Il s A IV TEEZ v v 7 B #[ns]
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SCS 5‘ Pa /4 k H# Fﬁﬁ tcsDE %j]{’jlz 3tcycpt30 _ 3tcycr+30 _ s
SCS 1 —SOT B ZERFR tDSE - 40 - 40 ns
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SCS T —SCK T * * s *
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‘ B e -

SCS 7 4 L7 MR tcsor 50+5tcycp (*¥3)+50+5tcyce 50+5teyce (*3)+50+5tcyce ns
EZCE T]\;S/CI;% ] tessE 3tcyert30 - 3tcycp+30 - ns
SCK | —sCs | s
R—/L R tcSHE 571;:?1/77]\ 0 - 0 - ns
SCS 7« & L7 MR tcsDE ) 1,/'5 3tcyept+30 - 3tcycet30 - ns
SCS T —SOT FRAEMRFfH tDSE - 40 - 40 ns
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SIN—SCK 1 SCKx, | 7wy 7#ifE
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1 L N
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S0 R
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SCK | —SOT B ALHFH tSLOVE SS%I?; - 15 - 15 ns
SAERS T B

SIN—SCK T SCKXx, VAERIE/& (B
t v hT v T VSHE | SNk > - 3 - ns

SCKXx,
SCK T —SIN &=— /L RH#E] tSHIXE 5 - 5 - ns

SINx
SCK 37 F 1 ¢ tF SCKx - 5 - 5 ns
SCK 37| v B[ tR SCKx - 5 - 5 ns

<EEFE>
- CLK [FEE— FBEDXZHEETT,

—teyep /. APB/NX 2O v o DY OILERTT,
UART 2SN TIVBAPB /NI BEIZDIVTIE 18. 70w o081 ¥ 0S4y #F5HL TS,

- FREIZLLTF DI F DA DR T s
FyItL FGL - SIN4_1,SOT4 1, SCK4_1
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X W~ b
SIN—SCK | ) SCKx, | 7 "7 Bk 14 s
Ty 8T v TR TVSH SINx 12.5% ) : ) ns
SCK | —SIN 7~ —/L RHFH] tSLIXI SCKx, 5 - 5 - ns
SINx
0 L o
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S0 l/ R
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SCK 1 —SOT IZAER;{H] SHOVE SS%I%‘ B - 15 - 15 ns
x SR 7 B
SIN—SCK | . SCKx, | 777 B 5 S
v b7y T TVSLE SINx . - ns
SCK | —SIN 7~ —/L RHFH] tSLIXE SCKx, 5 - 5 - ns
SINx
SCK 3. T U KfH tF SCKx - 5 - 5 ns
SCK 37| 0 B[ tR SCKx - 5 - 5 ns
<EEFE>

- CLK [FEjE— FBEDXZHEETT,

—teyep /., APB /X 20w o DY OILERTT,
UART 2SN TIVBAPB /NI BE(ZDIVTIE 18. 70w o081 ¥ 0S4y #F5HL TS,

- FREIZLLTF DI F DA DR T s
FyItLY FGL - SINA_1,SOT4 1, SCK4_1
FyItLY FHY - SIN6_1, SOT6_1, SCK6_1, SCS6_1
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SIN—SCK | ) SCKx, N7 R 14 ) 125 ) .
Ty b7 v R Vst SINk | 7w v 78 12.5% '

SCK | —SIN 7~ —/L RHFH] tSLIXI SCKx, 5 - 5 - ns
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SOT—SCK | BAERFR] tsovLI SS%I?:(’ 2tcycr -10 - 2tcycp -10 - ns
S0 R
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S0 R
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Ty b7 TR TVSLE SINx . . ns
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SCK | —SIN 7x—/L R tSLIXE SINx 5 - 5 - ns
SCK 3. F U KfH tF SCKx - 5 - 5 ns
SCK 37| 0 B[ tR SCKx - 5 - 5 ns
<EEFE>

- CLK [FEE— FBEDXZHEETT,

—teyep /., APB/NX 20w o DY OILERTT,
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SCK 3. F U KfH tF SCKx - 5 - 5 ns
SCK 37 kv B tR SCKx - 5 - 5 ns
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- CLK [FEE— FBEDXZHEETT,

—teyep /., APB /X 2O v o DY OILERTT,
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BERBAUTIL FvFELY MEAR(SCINV =0, CSLVL=1)
(Vee =2.7V ~ 5.5V, Vss = 0V)

_ Vce < 4.5V Vce=4.5V "
HE RS | &# _ _ _ _ B
=/ =X =2\ =X

SCS | —SCK | * * * *
Ty hT o S tesst NS~ b (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK T —SCS 1 A=/
e NS tesmr o (2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS 7 1 L7 MIRFfH] tesor (*3)-20+5tcyee | (*3)+20+5tcyee | (*3)-20+5tcyer | (*¥3)+20+5tcycp ns
izci l]\;s/cgééf i tesse 3tcyept+15 - 3tcyept+15 - ns
SCK T —SCS 1 S
T R e - : R
SCS T 4 L7 MR tCsDE ) 1,/'5 3tcycpt+15 - 3tcyept+15 - ns
SCS | —SOT FRAEREH] tDSE - 25 - 25 ns
SCS T —SOT FRAEMRFfH tDEE 0 - 0 - ns

(*1):CSSU By MEX VU T NVF v TR L7 NEA IV TEES 1 v 7 JE#[ns]
(*2):CSHD By MEX U T LT v 7B L7 ML I TEES 1 v 7 JE#i[ns]
(*3):CSDS By MEX VU T NVF v TRV NEA IV TEES 1 v 7 8 #[ns]

<ETEEE>
—teyep /. APB/INX o OwoDH1 O /LERMTT,
UART 2SN TIVBAPB /XX BEIZDIVTIE 18. 70w 081 ¥ 0S4y #FFL TS,

- CSSU, CSHD, CSDS, > YFINFvTELO FE1LI208FEIOYIIE [FMA T7 3 XY TSIV =2 FILEH
(002-04857)] #SHEL TS EEL,

- $FEFE & & CL = 30pF £
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4

1)—X

SCS HH S_ teso,
) =l
=N

cssi
e aVaTHaY

i L
s\ Lo S

MS B> =0

A
A

scsan ( z
sck A (WAVAIWAY:
R oo XS
B

MS 'y b =1

IR

I
Ml
VEALAAY

soT
(SPI=1)
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BERBAUTIL FyvFELY MEAR(SCINV =1, CSLVL=1)
(Vee =2.7V ~ 5.5V, Vss = 0V)

_ Vce < 4.5V Vce=4.5V "
HE s | &4 _ _ _ _ B
=/ =X =/ N

SCS | —SCK T * * * *
T b T o SR tessr N7 | (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK | —SCS 1 VA=
e RS teshr o (*2)+0 (¥2)+20 (*2)+0 (*2)420 ns
SCS 7 1 & L7 MR tespl (*¥3)-20+5tcycp | (¥3)+20+5teyee | (*3)-20+5tcyep | (*3)+20+5tcycp ns
izci l]\;s/cggéf i tcsse 3tcyept+15 - 3tcyept+15 - ns
SCK | —SCS 1 s
R L FEE tCSHE %;[‘;(77]\ 0 - 0 - ns
SCS 7 4 &L 7 MR tcSDE ) 1,; 3tcycptl5 - 3tcycptl15 - ns
SCS | —SOT AR H] tDSE - 25 - 25 ns
SCS T —SOT ELERFH] tDEE 0 - 0 - ns

(*1):CSSU By MEX VU T NVF v TR L7 NEA IV TEES 1 v 7 JE#[ns]
(*2):CSHD By MEX U T LT v 7B L7 ML I TEES 1 v 7 JE#i[ns]
(*3):CSDS By MEX VU T NVF v TRV NEA IV TEES 1 v 7 8 #[ns]

<ETEEE>
—teyep /. APB/INX o OwoDH1 O /LERMTT,
UART 2SN TIVBAPB /XX BE(ZDIVTIE 18. 70w 081 ¥ 0S4y #FHL TS,

- CSSU, CSHD, CSDS, > YFINFvTELO FE1LI208FEIOYIIE [FMA T7 3 XY TSIV =2 FILEH
(002-04857)] #SHEL TS EEL,

- $FEFE & & CL = 30pF £
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4

1)—X

SCS i) x— SS y tcspi L

fcssi fcsHi

o, RS
<R SR D

MSE> h =0

\ "
SCS A7 = % -z tcspe
<“—>
tcsse tcsHe

son (
o e S T
S

MS B | =1

soT
(SPI=1)

T
0
i
VALOAD)
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BERBAUTIL FvFELY MEAR(SCINV =0, CSLVL=0)
(Vee =2.7V ~ 5.5V, Vss = 0V)

_ Vce < 4.5V Vce=4.5V "
HE e g4t _ _ _ _ By
&/ =N =/ BX

SCS T —>SCK | . . . -
R it s | e | CD20 (*D+0 (*1)-20 (*1)+0 ns
SCK T —SCs | Ty
A—L REFR tesHi B (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCSF 4 Lo bR tcspr (¥3)-20+5tcever | (*3)+20+5teyee | (¥3)-20+5tever | (¥3)420+5teyce s
izci T}\;S/C I;é%e il tesse 3tcyept15 - 3teyept15 - ns
SCK T —SCS | s
AL I tesie 5’*7 i 7; 0 - 0 - ns
SCS 7 4L iR tespE @Jf’/ﬁ 3teyert15 ; Stevert15 - -
SCS T —SOT JELERFH] tpse - 25 - 25 ns
SCS | —SOT JRAEME tDEE 0 - 0 - ns

(*1):CSSU By MEX T UTAF v T L s A IV TEEZ v v 7 B #[ns]
(*2):CSHD By MEX U T LVF v T E LT 2L IV TE8ES 7 v 7 E#[ns]
(*3):CSDS By MEX T UTAF v Il s A IV TEEZ v v 7 B #[ns]

<EEEE>
—tevop 14, APB /YR 20w o DH+4 L ILERTT,
UART 2 #E# S A TV B APB /WX EBEIZDIVTIF 18. 70 v o515 h) FHEL TS ES,

- CSSU, CSHD, CSDS, Y FINFvFTtL o FE1 IS8 O0v0(E [FM4 ZF7 3 NUY TS5V =2FILEXH
(002-04857)] #ZHEL TS &L,

- $FEFE & & CL = 30pF #F
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- EMBEDDED IN TOMORROW
SS tcsoi
SCS H A
tcssi tcsHi
€
[
SCKH A (S) I\j
o S
(SPI=0)
VoS
(SPI=1)
MStEY h =0
SS ‘tCSDE‘
SCS AH il
tesse tesne L
e Vavatyat
toee

D
(SPI=0) 71_

tDSE‘
SOT (I
(SPI=1) Vi

MSEY k =1
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BERBAUTIL FvFELY MEAR(SCINV =1, CSLVL=0)
(Vee =2.7V ~ 5.5V, Vss = 0V)

Vce < 4.5V Vcc24.5V
HE BE & Bifr
j B BA B B
SCS T —SCK T . . . .
o 7y TR RS BT DA (*1)-20 (*D+0 (*1)-20 (*1)+0 ns
SCK | —SCS | Ty
F— Fﬂ%—:laﬁﬁ tcsHl @]ﬁf (*¥2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS 7 1 & L7 MR tcspr (*3)-20+5tcyer | (*3)+20+5teyer | (*3)-20+5tever | (*3)+20+5teyer ns
izci T}\;S/C I;g%e il tesse 3tcyept15 - 3teyept15 - ns
SCK | —SCS | .
R—L R tesue %;[fj/‘ 77]\ 0 - 0 - ns
SCS 7 1t L7 MR tcsDE i 1//|z 3tcycpt+15 - 3teyertls _ s
SCS T —SOT FRAEMRFfH tDSE - 25 - 25 ns
SCS | —SOT FEHERF(H] tDEE 0 - 0 i s

(*1):CSSU By MEX T UTAF v T L s A IV TEEZ v v 7 B #[ns]
(*2):CSHD By MEX U T LVF v T E LT 2L IV TE8ES 7 v 7 E#[ns]
(*3):CSDS By MEX T UTAF v Il s A IV TEEZ v v 7 B #[ns]

<EEEE>
—tevop 14, APB /YR 20w o DH+4 L ILERTT,
UART 2 #E# S A TV B APB /WX EBEIZDIVTIF 18. 70 v o515 h) FHEL TS ES,

- CSSU, CSHD, CSDS, Y FINFvFTtL o FE1 IS8 O0v0(E [FM4 ZF7 3 NUY TS5V =2FILEXH
(002-04857)] #ZHEL TS &L,

- $FEFE & & CL = 30pF #F
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MB9B360R 1) —X

SCK A

SOT
(SPI=0)

SOT
(SPI=1)

scs tﬂﬁg]_ % 'XA - i/

A
A

tcssi tesHi

)

I

[ A D

MS B> =0

SCK AA

% ‘tCSDE‘
SCS A# i
2 .

A
A

tesse tcsHE

)

SOT
(SPI1=0)

soT
(SPI=1)

(Y
Wi
LA

MS 'y b =1
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5880 0w U (EXT =1) : ERHARFOH
(Vee=2.7V ~ 5.5V, Vss = 0V)

e FRIEME
IEE Fe) %14: = = ﬁﬁli- ﬁﬁ%
=/ =X
U TNTa sy Z LRV ARG tSLSH tcycp + 10 - ns
UT T vy 7 "HY VAR tSHSL tcycp + 10 - ns
CL=30pF
SCK 37T U FffH] tF - 5 ns
SCK 37 | v B[] tR - 5 ns
R tF
—> tshsL «— tsLsH —>
V V V
SCK Vi " "INV Vi "
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12.4.13 NEAL S 1 527
(Vec=2.7V ~ 5.5V, Vss =0V)

HE =2 Wre | gl o | oy =
=/ =R
ADTG AD 2 R—% NU AT
FRCKx - 2teycp*! - ns TIV—=T o EAS N1 7y
ICxx ATy b TS Ty
AL RE tINH, DTTIxX - 2tcycp™! - ns 3| AV S
tiNL ~ 1 o N

IE\IT”‘[(‘)sol ) 2tCYCP+ 100* - ns %ﬁﬁ%’]i\%‘,

NMI)(’ 500*2 - ns NMI

- #3 . T A =T AR LR

WKUPx 500 ns Ve I T T

*1:teyep (X APB XA 7 1 v 7 OY A J VEFE CTI(X A ~F— K, A by 7 E— ROEIREEZFRLS), AD 2 —% ZHREX A
<, AR ELABN R SN TWND APB AZAFBZICOWTIE 8. v 7 84 Y 7T 0 #BRBLTLIESN,

. XA <wE—R, A by E— N

#3: TA—T AR LN RTICE— R, T4 =T AL NA ALy T E— R

tINH o thL
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12414 27y Fho>8 84520

MB9B360R &) —X

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

. REE
=] L
]E E AL %ﬁ: E’J\E Exﬁg ﬁﬁl-
AIN ¥ 7-"H" I tAHL -
AIN ¥ 7-"L"I& tALL -
BIN 74 7 "H"I§, tBHL -
BIN I "Ll tBLL -
Q%II:]I g Jl_/ é\ﬁgel/[;'g‘ 5 tausu PC Mode2 %7213 PC_Mode3
" n N l/ bY
iﬁj g{ ol H{#F';% 5 tBUAD PC Mode2 ¥ 7= 1% PC_Mode3
ggj = 71; ;\H’;F.Z% 5 {ADED PC_Mode2 % 72i% PC_Mode3
iﬁj %E’U\H’%ﬁ{ 5 tBDAU PC_Mode2 % 7=/ PC_Mode3
igj g E ;E;Fvﬁg‘ 5 tBUAU PC_Mode2 % 72i% PC_Mode3 2tcyer* - ns
ggj g{ @Aa%?g‘ 5 {AUBD PC_Mode2 % 7=/ PC_Mode3
nyn \§ I/
Eﬁ ;% ;H/iﬂ%) 5 tBDAD PC_Mode2 % 7-1% PC_Mode3
ggj ;Eé\ﬁ’;ﬁg 5 {ADBU PC_Mode2 % 7=/ PC_Mode3
ZIN 5 7"H"I L QCR:CGSC="0"
ZIN BE7"L"g L QCR:CGSC="0"
ZIN L~ULREED & ) nn
AIN/BIN 37 F V) 37 - R zAbE QCR.CGSC
AT e
ﬁﬁ?ﬁi%%ii)ﬁﬁ#g tanmz QCR:CGSC="1"

* teyee 1X APB SRV 12w 7 DY A J VEERITH(F A v E— R, 2 by 7 E— REFEFRL),
ITy RAT U EPERENTND APB ANAERZIZOWTR 18 7y 744 Y 7T h) 2BBLTLIIEEND,

AIN

taLL

tausu tBuAD

tBDAU

BIN
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tBHL teLL

BIN

tBUAU tausD tBDAD tADBU

AIN

v

tzre
ZIN
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ZIN

AIN/BIN
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12.4.15 PC #1325

Standard-mode, Fast-mode

MB9B360R &) —X

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

Standard-mode

Fast-mode

HE s & ondarqmods | restmode 1 i |
SCL 7 v v 7 JAE K FscL 0 100 0 400 kHz
(ig) A% — ) &
A—/L FiFH tHDSTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 & v 7 "L"Ig tLow 4.7 - 1.3 - us
SCL 7 v v 7 "H"I& tHIGH 4.0 - 0.6 - us
g TAZ— ) &
Ty N7y TR tsusTA 4.7 - 0.6 - us
ot T G2 20ph
— N Sl R = (Vp/l *1 %2 *3
SCL | —SDA | 1 tHDDAT (Vp/lor) 0 3.45 0 0.9 us
T—2ty 8T v TR
SDA | 1 —>SCL 1 tSUDAT 250 - 100 - ns
2 by 7] &
Ty N7y T tsusTo 4.0 - 0.6 - us
SCL T —SDA |
2~y 7| &k
(A% — k] &ELDOMD tBUF 4.7 - 1.3 - us
IR ) —
2MHz = 4 %4
teyep<40 MHz 2tcycp - 2tcyce - ns
40 MHz = et w4
teyer<60 MHz 4tcyce 4tcycp ns
60 MHz = ! *4
teyep<80 MHz 6tcyce 6tcycp ns
<
. 80 i/lll(—)lg I\TH 8teycp™* - 8teycp™* - ns
IARXT 4 H tsp cyer z *5
100 MHz = 10tcycp™* - 10tcycp™* - ns
tcycp<120 MHz
120 MHz = i B
teyer<140 MHz 12tcycep 12tcyce ns
140 MHz é x4 *4
teyer<160 MHz 14tcyce 14tcyce ns
160 MHz = wt w4
teyep<180 MHz 16tcyce 16tcyce ns

#1:R,CLi%, SCL,SDA 74 L O T N7 v TPl BRAETT, Vp TV T v TIRELOEIRET, loL 1T VoL RIEEZ R LE T,
*2: B K tuppar 12072 < EH T34 2D SCL E5D"L"X M (tow)Z IR L TR EW D Z L &7z L TWiaidiudz o 8 A,
*3: Fast-mode I2C /X A5 /XA A% Standard-mode I2C /S AL AT AMTAEH TE F 328, TR I D5 tsupar=250ns Z i & L7

X720 8 A,

*4: teyer X, APB XA 1w 7 OV A 7 VT,
I2C DM STV D APB NRAEBZIIOWTIE 18, Tuv s XA v 7T h) B8 LTL7Z &V, Standard-mode {3 JHIFIZ,
JEINZA 7 vy 713 2 MHz BLEIZ L TL 72 &0,
Fast-mode ffi REIL, LN A 7 v 7 F 8 MHz UL EIZLTL 72 &0,

JART 4 NVEEERIZL YR Z DRE
APB RA 7 1w 7 FRBIZIE U T, /A RXT 4 NVEEBEHOETE L L TLIZEN,

*5:
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Fast-mode Plus(Fm+)
(Vee=2.7V ~ 5.5V, Vss = 0V)

_ Fast-mode Plus(Fm+)*® N
E E a % %# Esill\ Esix ﬁ{l’- ﬁ%
SCL 7 v v 7 JE# 3k FscL 0 1000 kHz
() TAZ— )
AR—v REEHE tHDSTA 0.26 - us
SDA | —SCL |
SCL 7 & v 7 "L"i tLow 0.5 - us
SCL 7 v v 7 "H"I§ tHIGH 0.26 - us
RB T2 56— ] I
Ty N7 v SR tsusTA 0.26 - us
SCL T —SDA |
= o CL =30 pF.
F— & 7R —/)L REFE] - ! %2, %3
SCL | —SDA | 1 tHDDAT R = (Vp/Iov) 0 0.45 us
T2y NT v TR
SDA | T5SCL 1 tSUDAT 50 - ns
NS S 0E
Ty 8T v TR tsusTo 0.26 - us
SCL T —SDA T
SNV e
25—k &L DRoN tBUF 0.5 - us
A7 —FEHE
60 MHz é x4
tcycp<80 MHz 6 tevee ns
80 MHz = %4
tcycp<100 MHz 8 tever ) ns
100 MHz =
10 teycp® - ns
JART A NH tsp tever=120 MHz *5
120 MHz = 12 tover® ] N
tcycp<140 MHz cvee
140 MHz = ot
teyer<160 MHz 14 tcyce - ns
160 MHz = M
tcycer<180 MHz 16 tevep ) ns

*1:R,CLiL, SCL,SDA 7 A DT N7 » 7HHL, ARAERTT, VplI7 T v 7LD EIREL, lou 1T VoL RiEERZ =~ LE T,
*2: it K tuppar (3072 < £ BT 34 2D SCL [FHD"L"RKM(tow) R L TWRWNEW D Z L &5 LT ARITIER D 8 A,
*3: Fast-mode I2C /X 2 5 /3 A A% Standard-mode I2C /XA L AT AMIHEHTE £408, TR E N5 S tsupar=250ns Z4ili & L7221
X720 8 A,
*4: teyep (X, APB XA 1w 7 OH A 7 VEEE T,
IPC DR SN TS APB NZARFHIZHONWTIL 8. Tuv s ¥4 v Th] #BRBLTLIIEEN,
Fast-mode Plus(Fm+)fif fIFpIE, BN A 7 v 71364 MHz LA EIZLTL 72 &0,
*5: JARXT 4 VAFHIZL U AX OBREICL VIV L 2 ENTEET,
APB AR 7 b v 7 FREITIG U T, /A AT 4 VEZBEEDOET 2 L T IEEN,
*6: Fast-mode Plus(Fm+)E FFf %, /O ¥i¥% EPFR L ¥ A Z |2 C IXC FmH It L7z B — RICRE L TL 2 &0, #6fix [FM4 7
72U XY T 2T )bv=a T IVARRH002-04857)] > TCHAPTER 10: /0 AR— ] OFEAZBIRL T 72 &0,
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MB9B360R &) —X

|
SDA
tsupar
tow
SCL
» hl —
tHpsTA thopar  thieh

o

teur

tsusto
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12.416 SD hI—F1/ 2 Z 7z —XEZ L3>

Default-Speed Mode

W7oy CLK (BFIE Ve, VL LV CTOEE 2D £57, )
(Ve =27V ~ 3.6V, Vss = 0V)

. . HIRE .
EH LR ¥4 &5 Bfy
-3 | =X
7 a7 EAEST — ZHRikE— K fpp S CLK 0 16 MHz
7wy 7 JEEEGEN T — K fop S CLK 0*/100 400 kHz
7wy 7 KR twL S CLK Ccarn= 10pF 10 - ns
Ua sy 7 twi S CLK (Icard) 10 - ns
VA= AVl N tTLH S CLK - 10 ns
7y 7S Y REH tTHL S CLK - 10 ns
*O0Hz 37 vy 74F 1k 2R LE T, MREESE 556, /NAEEOMEE 20 97,
MCard AJJ CMD,DAT (7 v v 7 DIHH# B L T 7ZEW, )
) N HIRE
HH £ ¥4 &% Eify
=/ I N
. S CMD
s o T — ’ -
ANy b7 TR tisu S DATA3:0 Cearn= 10 pF 5 ns
— LK S CMD, (1 card)
AJ1R—IL REERH tiH S DATA3:0 5 - ns
MCard 11/ CMD, DAT (Z 2 v 7 QIHEZZHR L TIEI, )
) . HIRE
HAH Bs by o & B
=4\ S FN
T — ZHRIEE — NIREOD )R ‘ S CMD, 0 2 s
H%‘F ﬁ?ﬁ ObLY SiDATA30 CCARD§40 pF
. 1 card)
BT — R0 H ) JRAERE ] topLy sf'ﬁ%&o ( 0 50 ns
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MB9B360R &) —X

twi N twH g
S_CLK ViH = VIH — ViH
(SD Clock) Vi ViL £
trHL « ‘tTLH —
tisu D tin
S_CMD, ViH ViH
S_DATA3:0
(Card Input) Vi Vi .
tobLy(Max) topLy(Min) |
S CMD, Vou VoH
S _DATA3:0 V. v
(Card Output) oL oL
Defalt-Speed Mode

<EEFEH>

- Z#Z/F Host TF, Card Input 4" Host Output, Card Output 4% Host Input [ZX4155 L T,
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High-Speed Mode

B2 oy 7 CLK (B&IL VIH, VIL LUV TOMEE 220 £3, )

MB9B360R &) —X

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

N " HiglE .
EH LRR=) pr o & Eify
=/ = FN
7y 7 BERT — 2 HRikE— K fpp S CLK 0 32 MHz
7 a7 (KR twi S CLK Ccarn = 10pF 7 - ns
71y 7 ik twi S_CLK (1card) 7 - ns
7 a7 N R R trLn S CLK - 3 ns
7 a7 SEF Y R tTHL S CLK - 3 ns
MCard AJJCMD,DAT (7 v 7 OIHHZEZRL T ZEW, )
- " HigE
EH i T4 & Eify
&=/ =X
e S_CMD,
Aty b7y M tisu S DATA3:0 Cearn= 10pF 8 - ns
e S_CMD, (1card)
A1 —L REERH tiH S DATA3:0 2 - ns
MCard 1)) CMD, DAT (7 v v 7 QDIHHAZ S L T IEE W, )
) . BisiE
EH iLs IhF4 & Bify
=/ =X
7 — Rk — NREO H I IRAE ‘ S_CMD, CL=40pF i 9 s
I opLY S _DATA3:0 (1card)
N S CMD, CL= 15pF
H 71— v R toH S DATA3:0 (lcard) 2.5 - ns
BRI D o 2T DR B CL - Icard - 40 pF

* EELWZ AT BT T 0l
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MB9B360R &) —X

S_CLK
(SD Clock)

S_CMD,
S_DATA3:0
(Card Input)

S_CMD,
S_DATA3:0

twi

Vi

v

tisu

twH
; TV 00V Vi

trim

\ 4

tin

ViH
Vi

Vie

tobLy(Max)

toHMmin)
D —

Vo
VoL

VoH
VoL

(Card Output)

High-Speed Mode

<EEFEH>

- Z#Z/F Host TF, Card Input 4" Host Output, Card Output 4% Host Input [ZX41/5 L T,

- High-Speed Mode T/, Clock /&% #t(fee) & AHB Bus Clock /& R##E C1EIZREL TS &0,
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12417 ETM #1325

MB9B360R &) —X

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

HE =e e pn o PEE Bg iz
=/ =X
Vee=4.5V 2 9

s _ . TRACECLK,

F—HR—)V R tET™MH TRACED[3:0] Vee =45V 5 3 ns

a Vee <4.5V - 32 MHz

TRACECLK
TRACECLK VCC Z 4.5V 20 - ns
R = tTRACE
7wy 7 JEH Vee <4.5V 31.25 - ns
<TEEE>
- S BB B E C.= 30pF A
tevee

TRACEDI[3:0

HCLK W
| |

L tirace R
| |
Vo
| |
i termn | termn
‘ | : |
‘ | I | Von
| | | | VOL
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12.4.18 JTAG #7324
(Vec=2.7V ~ 5.5V, Vss =0V)

. w BislE
EH ERE=s T4 & = = Bify wE
=/ =R

TMS, TDI . TCK, Vee=4.5V s ] N
v b7y FEEE TTAGS TMS, TDI Vee <45V
TMS, TDI . TCK, Vee=4.5V s ] N
HR— /L R fTacH TMS, TDI Vec <4.5V

. TCK Vec=4.5V - 25
TDO FEIER UTAG

1 AR JTAGD DO Ve <45V - 25 ns

<AEFE>

- 9\ BFE A& Z CL = 30pF FF

TCK V& VOH/L

| tI'I'AGS : tlTAGH |

- - "

l “Von | Von™

TMS/TDI : VYoo | Vo
| trraco |
>

: “Non
TDO : Vo
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125 12Evy F AID a2 /—4

MB9B360R &) —X

AID MBS
(Vec=AVcc =2.7V ~ 5.5V, Vss = AVss = AVRL = 0V)
HRIRE
; = Ty ke
IE E ACH ﬂﬁ?% E,l\ Eg Hﬂijc ﬁﬁl- ﬁ%
S RERE - - - - 12 bit
Ry EAMERR 7 - - -45 - +4.5 LSB
oy EAMERR - - -2.5 - +2.5 LSB
YooV 9 UEBE Vzr ANxx -15 - +15 mV AVRH=27V ~55V
TIVA T — )
KNS LU g VBT VEsT ANxx AVRH - 15 - AVRH + 15 mV
75 R R - - 0.5%! - - s AVcc=4.5V
3 . 0.15 - AVcc=45V
WAVl V74 1 5 R Ts - 10 us
0.3 - AVcc <45V
. 25 - 1000 AVcc=4.5V
a7 T a7 JE R Teck - ns
50 - 1000 AVee <45V
EEFF ALK RRE R IR R Tstt - - - 1.0 us
BIRER ] AVCC - 0.69 0.92 mA A/D lunit Bi{ER}
(TFuZ + TN - 1.0 18 pA A/D 15 11
et A/D lunit Bh{ERF
IR ] AVRH ] L1 197 mA | AVRH=55V
( ) 0.3 6.3 pA A/D 15 1L FE
Tru 7 ANEE CaiN - - - 12.05 pF
R 1.2 AVcc=4.5V
7 a7 AN RaN - - - 13 kQ AVec=45V
F ¥ FIIES X - - - - 4 LSB
Tra s wR—rsANY—
o & - ANxx - - 5 pA
7 a7 ANNEE - ANXx AVss - AVRH \Y4
4.5 - AV Teck < 50ns
WY ; AVRH < v
2.7 - AVcc Teck =50ns

*1: BRI 7Y VR (Ts) + 2 TR (Te) OETT,
B/ NS Ok, Yo 7Y o BRI - 150ns, = ST R : 350ns (AVee=4.5V)DAE T,
WP T Y THERN(Ts), 2T 7 a7 A (Teck) DS A e 35 £ 91 LT a0,
T TV TR, ar T 7 ay ZEMOBREHIZONTIE, [FMA 773U XY 72T ~v=aT )V TFhus~<7 ol

(002-04861)] @ FCHAPTER 1-1: A/D 2> "—4 ] OBEABRL T &,

AD U R—EZDLIAZD WFEN a7 B A TSN ET,

=L

AX AE

TV TBIOar T 7y 7 iFN—RA 7 1y 7 (HCLK)IZ TRESNET,

#2: A L E— X ALY MERY T VTR E D Y 9,
MFEDEWZT LI T TR AZRE L T &0,
*¥3: 2 AT (T 1 (R 2)DE T,

=L

#:AD T N—H DLV RAL DFRTE

IXAPB XAV 0w I DX A I T TRBEENET,

P TV TBINary T 7y 7 iFN—2A7 vy 7 (HCLK)IZ CREINET,
AD 2 R— AN ENTND APB RXZAEFEFIZONWTIL 18 7u v 7 XA ¥ 7T 5] 2BRLTLTEEN,
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ANXx A
FFOTANGT SRl
Rext RaAIN
FFrayg
EESRER
Cain
(1) Ts = (Ramn+Rext)x Canx9
Ts: VA
RaN: AD DASEFT =12kQ 4.5V £ AVee £ 5.5V DBEE
AD DASEST =1.8kQ 2.7V £ AVee = 4.5V DBEE
CaN: A/D D AR =12.05pF 2.7V = AVee = 55V DA
Rext: AEBEIE O I A > B— R
(3 2) Te=Teck x 14
Tc : =y i
Teck : a7 s a7 EH
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12y FAD aVN—40ORAENTEE

O 3 fiine:

A/D I R—=2 2 K 0 IBIEREZ2 T T e Sk

MB9B360R &) —X

O fi 0 ELRR IR Yo k7 Yy 3 L E(06000000000000 <— 0b000000000001) &
TR —)V kT Y 2 Y R(0bITTTITTI0 < Ob111ITT111111) 25 A 72 ERR & KRR
RV & DR 72
O PO AR ERA 72— K% ILSB 21k &8 2% DI B e A FEIEDBARME D 6 O ff £
HOBERMERE MOBERIERE
OXFFFT
RIROE AT . _
orrel \ ______ OX(N+1) KRR EHFFE N
{1 LSB(N-1) + Vzr} § ' :
OxFFDt N ey
; 1 FST *
: :; T ol EEEE O L |

R i i R
H ox004+ i Ny b
~ : (SRHIfE) =
A\ ; Q{\ VN+1)T
N 0x003T N OX(N-1)F oo oo -
" S xpozmsn | - T (FAIE)

0x002¢ o= Vit

LT BT ; (E=AE)
0x001-+ ——--- 0x(N-2) e
Vzr (RHAIE) = KRR E BT
AVss AVRH AVss AVRH
T7FRATAA 7HOIAS
FUH VNN ORESSE RS Vnr - {1LSB x (N - 1) + Vzr}

FR)

Vzr:
VEst:
VNT:

ILSB =

H) N ORSERIERRE

VEsT - Vzr
4094

A/D I N—=HFF UV TE

T H )V FIH 0x000 7> 6 0x001 (2B 5 L

ViNn+ 1T - VNT

1LSB

1LSB - 1 [LSB]

4 )LH 173 0XxFFE 22 0xFFF IOEB T 5 EBE
FUHHFIN 0x (N - D25 0xN ([ZEE T 5 EE

[LSB]
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126 12Ev F DAV /IN—4

D/A ZERE SRR
(Ve =AVee =2.7V~5.5V, Vss = AVss = 0V)
. w Hig{E
=2
]E E A& gﬁﬁ?% EE)_I’J\ E% ﬁi ﬁﬁt ﬁ%%

S RBE - - - 12 bit
tc20 0.56 0.69 0.81 ps Afrf 20pF

75

RN tc100 2.79 3.42 4.06 us £14F 100pF

FEOy B AR INL -16 - +16 LSB

PRy LR ERR A DNL DAx -0.98 - +1.5 LSB

- - 10.0 mV 0x000 % E Ff
FBEEA 7Y I —

HABEAZE > | Vore 20.0 - +1.4 mV | OXFFF % &

7ra s Hh R 3.10 3.80 4.50 kQ D/A B {ERE

A E—F R © 2.0 - - MQ | D/A {2 ILFF
DDA 260 330 410 HA D/A lunit B)fERF AVec=3.3V

IR D AVCC 400 510 620 pA D/A lunit BIEF AVcee=5.0 V
IDSA - - 14 HA D/A 15 11§

WA AR
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12.7 USB %%
(Vee=2.7V ~ 5.5V, USBVce = 3.0V ~ 3.6V, Vss = 0V)
HgE
=== iy L
IEE aL& ﬂﬁﬁ?% %ﬁ: :Esill\ ﬁx ﬁﬁl- ﬁ%%
AJI"H" LUV Vi - 2.0 USBVcc +0.3 A% *]
AFL LAV Vi - Vss - 0.3 0.8 \% *]
VAL

ZEEN A TR Vo - 0.2 - \Y% *2
EHha® L E—RNL oY Vem - 0.8 2.5 A% *)

A
A" H L ~VEE Vou FIE Y A= 2.8 3.6 \Y% *3

15kQ

AR
AL L~V EE VoL | UDPO, | L7 v 7= 0.0 0.3 \% %3

UDMO 1.5kQ
7 a AF—/NEE Vcrs - 1.3 2.0 \ *4
R N7 _E D IREE tFR Full-Speed 4 20 ns *5
AR trF Full-Speed 4 20 ns *5
iﬁfi;;ﬁff;fA” e trrw Full-Speed 90 1111 % | *s
HhOAL v E—F o A Zorv Full-Speed 28 44 Q *6
3 Y IR tLR Low-Speed 75 300 ns *7
SER YRR tLF Low-Speed 75 300 ns *7
fﬁ{f;;ﬁféfAbﬁ#ﬁﬂ {LRFM Low-Speed 80 125 % *7

*1: USB I/O @ Single-End-Receiver D A A > F > 7« AL v g/ REBILEI Vil(Max)=0.8V, Via(Min)=2.0V(TTL A J7 ) D &iH N
WICRRESINLTWET, £l2, /A RXFELRTEEL720 2T U U AREER 2 ETWET,

*2: USB Z#) 7 — # 15 5 D5 121X, Differential-Receiver ZfEH L £,
Differential-Receiver 1. =BT — X A0 —H)L « S5 R« U T 7 LA LoULIIx L, 0.8V ~25V OFIBENICH S L&
%Ku\mmwmiaﬁﬁﬁﬁﬁ DET,
FLEEHH L, 2y - E— FASEEHBE E SO TOET,

1.0

02 | -

RINEBANREV]
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*3: KT A O IBRENRES)1E. Low-State(Vor) T 0.3 V LA T (%f 3.6 V, 1.5 kQ &), High-State(Von) T 2.8 V LLEGRH 7 Z K, 15
kQ A f) T,

*4: USB 1/0 OAMBZEEN H F115 5(D+/D-)D 7 1 AEJEIX, 1.3V ~2.0V OFHANICH Y £,

v

Vcrs $4%& & 5

*5: Full-Speed &) 7 — & {5 5 D37 LV (Trise) & 37 F Y (Tfal) I E T,
BB EBED 10% ~ 90%H DR CEZ SN E T,
F 72 Full-speed Buffer (2B L Ti&, To/Tf i, RFIBRZR/NNIT H729DI12, TYTI A £ 10%00N & HE S AL TWET,

/"~ 90%
“« - -
Trall
b YEERE I Y EERE
Full-speed Buffer

1 '+ Rs=270Q

TxD+ — AN

TxD-

| i L
} ( J C=50pF
3-Sfate Enable — } /77;
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*6: USB Full-speed #5213, 90 Q + 15%D 1 o v — & > A (Differential Mode) T, ' —/L RENT=Y A A b « _XT o —T )L %&4

LTIt ET,
USB #i#%1Z. USB Driver D /1A > B — & 2 21T 28Q ~ 44Q OHFFNICRITIT R bW L2 HELTEY . k42
BL, NTUREBEDEDIZ, T4 A7 U — MEFIERFIEAER)ZIMNTHZ EE2HEL TOET,

A USBI/O % ZHEADOBRIZIE, EFHHIRs & LT 25Q~30 QHELEE 27 Q&ML ZHEAL &0,

FuII—speed Buffer
i Rs
XD+ /—\ 28Q ~ 44Q Equiv. Imped.
TxD- m 28Q ~ 44Q Equiv. Imped.

3smmamm_q_k__§> ; sMEIHER E LTRE LT(tgij

___________________

Rs EAHEHE 25Q ~30Q
HELRE & L C 27Q OEFIEHIZ I L TS 72 &0y,
F7o, TE24 R TEZE SBUNOEGT 2 ZHFEHAZ &0,

*7: Low-Speed 78T — # {55037 | V) (Trise) & 3L F ¥ (Tfal) B E T,
B BB D 10% ~ 90% M ORI CERZ SN E T,

/90%  90% \

a - 10%
> o« > -
Trise Trall
37+ V) B ST Y B

O fM a4, T+ Low-Speed Load (Compliance Load)] #ZHR L T 72 &0,
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Low-Speed Load (Upstream Port Load) - Reference 1

MB9B360R &) —X

TxD+

TxD-

3-State Enable %J

Low-speed Buffer

i i Rs=27Q

CL = 50pF ~ 150pF

CL = 50pF ~ 150pF

,,,,,,,,,,,,,,,,,,, Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
.1 Rs=27Q
XD+ — A 1 VTERM
CL=
| ® L 200pF ~ 600pF = Rpy
; . Rs=270Q
™D AN, .

3-State Enable

i

Rpu=1.5k0)
/; 200pF ~ 600pF YTERM=3.6V

Low-Speed Load (Compliance

Load)

Low-speed Buffer

T Re=270
XD+ AN 1
5 JD | CL = 200pF ~ 450pF
§ | Rs=27Q
™D —\N,
i 5 L ¢ = 200pF ~ 450pF
3-State Enable —_ »—Q i /I
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12.8 EEERHFE

12.8.1 EEF#EH ULy F

MB9B360R &) —X

- H{E N
IE E fl % %# Hsill\ %ﬁ Esix %{H— ﬁ%
TR VDL - 2.25 2.45 2.65 \Ys T % T IRR
fiF b VDH - 2.30 2.50 2.70 \Ys B _ W
12.8.2 BEEFRHEAHA
HIRE
el 3
IE E nbC% = %# i,l\ Eﬁ Hsijc ﬁﬁ {E%

M EE VDL SVHI - 00111 2.58 2.8 3.02 V. | EERTR
M SR EE VDH 2.67 2.9 3.13 \Y AEENRE RS

ET VDL 2.76 3.0 3.24 v EIT R R
*ﬁ;tﬂ: SVHI = 00100 ;?f@ i
fiR bR E T VDH 2.85 3.1 3.34 \Y EF A

EITE VDL 2.94 3.2 3.45 v B [
*ﬁ;m: SVHI=01100 ir%z ¥
fiR bR E T VDH 3.04 3.3 3.56 \Y EF A
BRHEE VDL SVHI - 01111 3.31 3.6 3.88 V| BERE TR
fiRbRE T VDH 3.40 3.7 3.99 A B _F
BRHEE VDL SVHI = 01110 3.40 3.7 3.99 V| EER TR
fif SR EE VDH 3.50 3.8 4.10 A =S R RS

EIE VDL 3.68 4.0 432 A TR NI
PRI SVHI = 01001 DAL
fif SR EE VDH 3.77 4.1 442 \Y EIE A

ET VDL 3.77 4.1 4.42 v BT FH
*ﬁ;tﬁ: SVHI = 01000 ;EW‘PE i
fi SR EE VDH 3.86 42 453 \Y EIE A

EIT VDL 3.86 42 4.53 v EIT R R I
*ﬁ;tﬁ: SVHI = 11000 ;EW‘PE i
ACSEEER VDH 3.96 43 4.64 A EF A
LVD ZERF B RffH] Trvow - - - 4480 X tcycp* us

*:teyep X APB2 NA T 11w 7 DA J VIERITTY,
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129 AL VTSV 2T EAAEEEYE

4

MB9B360R 1) —X

(Vee=2.7V ~5.5V)

BikiE
RE N bl
Yy AWE Large Sector 0.7 3.7 o e s
_ Y SO % A i A~
e ool Sector 03 = s W C O ERTZAREM &2 e
. AR A 7 v
IN—T T — R <100 100
(16 £ 1) —— - 12 us VAT KA LYL D F =3y IR <
A T B ERABY A 7L 200 "’
>100
F v T IHERH - 13.6 68 s NHECOHERTEIAR R 2 &5 T
BAHYA YV ET—5 REEHRH
HEIEAAHY A 2 JL(cycle) R (£F)
1,000 20 *
10,000 10 *
100,000 5*

* ARHEERERE R & OWMBE T (T L =0 ADOXEMET L, SRR R & AR +85°C ~ B L TV E ),

12107 =925y a AT ) EAHEERE

(Vee =27V ~5.5V)

RH g [ as [ 8% | M %
7 ZIHERH 0.3 1.5 s WHECOHERTEAZ R 2 & T
%g;;ﬁ% Fae > k) 20 200 us | YRAFALAADOF— Sy REEIER S
F v T IHEREH 1.2 6 s WHEB T DOIHERTEIAS R 2 & e

BRAHATA VN ET—2 RERRH

HEIEAFHY A 2 JL(cycle) R (F)
1,000 20 *
10,000 10 *
100,000 5%

* FHMERHERE R b OB T (7 L= 20X EMEH L,
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12.11 R 4 2\ A {E IR ERRE
12.11.1 #HREF: FAAWKUP

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

'ERANI Y MR

MB9B360R &) —X

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

HIR(E
HE LS : Bify )
RE =X*
2 —FE—F HCLKx1 us
ERCR ¥ A vE— N
A FA~E—F 40 80 us
PLL ¥ A ~E—
#H CR # A ~E— K 450 900 us
Y7EA=E—F 896 1136 us
RTC £— K Ticnt
ANy TE—K 316 581 us
(A A /%@ CR/PLL 7 > & — R
RTC E— F
ANy TE—FR 270 540 us
(V7 MEHE CR 7 & — R
T4 —T AL A RTC E— F 365 667 us | RAM fRF§72 L
TA—T AL UNRA ARy TE—FR 365 667 us RAM RFH 1

* BURRAE O F RAEIZ P CR ORGEEITIRAF L £ 7,

ExtINT

A B A EIREER (5 B EIA 1T B
|

Interrupt factor
accept

CPU
Operation

Active

T — e ot

Interrupt factor
clear by CPU

Start

*: AMEREDATMISLT Y = DR E R

Document Number: 002-04874 Rev. *D

Page 160 of 176




Tl — .. PR 4

-_— EMBEDDED IN TOMORROW

AE A EREEBI(RER Y VY —RXBLAHEREE")
|

Internal
Resource INT

Interrupt factor

Active
accept

|

R — T — e —_|

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

CPU
Operation Start

*RHBEENE— RO LE, WEY V=20 b OFEAIEIRERICE ENEE A,

<TEFE>
- BIFEERFEEEENE—FEICELZYET,
BEEENE— FH6DERERITE [FM4 77 31 N T 5)LV=2F/LE#002-04857)] D [CHAPTER 6: 1E;5&
EHE—F] DRI/ E— FEIEFHBIFESHEL TS S0,
- ZIAAEIEE, CPU DI T BEIEE— FIZIEEEE N E— FEBFIDIKEIZIkIZF L FT, FWF [FM4 7731 NIz
I S5/)LV =2 F/LE#002-04857)] D [CHAPTER 6: 1EEEEHE— K~ #ZEL TS &),
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12.11.2 EFBEH: VYt F

Uty MEERNPDLT 07T LEERMGE TORMZR LET,

'ERANI Y MR

MB9B360R &) —X

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

REE
HE s - B £
= 5K N
2 —FE— R 155 266 us
B CR ¥ A ~E— K
AL HATE—R 155 266 us
PLL # A4 =E—F
K#H CR # A ~E— K 315 567 s
W7 N A E— ] Trent 315 567 s
g?f;g%F 315 567 s
F 4 —TAHZ R4 RTC E— R 336 667 us RAM fr¥iZ2 L
TA—TAZ LN Ay TE—F 336 667 us | RAM [&Hd 0
*: B OO e RAB XN CR DR ICIRTE L £,
RB A EIREMEBI(INITX HIREF)
INITX
- |
[ | [
' > ! !
C !
Internal RST RST Active | Release
[
| | |
| [P
I : Trent :
1 |
|
|
|
|
CPU
Operation Start
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A A EREES (REBY V—R Yty FMERE)

Internal
Resource RST

Internal RST RST Active Release

Trent

CPU

. Start
Operation a

*ERHBEENE-FoLE, AU Y =260 by METIVERERICE S EE A,

<EEZFER>
- EIRERFIEEEENE— FCEICEGYFET,
BEEEENF— FH 6 DEFRERIL [FM4 Z7 31 XY Tz Z/)v=a2 F/)LEH#H002-04857)] @ [CHAPTER 6: {EH5E
EHE—F] DX EZ /N1 E— FBEFHHFESEL TS EE,

- IWNTD—=F2 Uty MNEEBEEL ) 7y FEL, ERERICIZEEFANEEA, /NT—F 2ty MNEEBEEL D 7y FEL,
12 BESAGIFIE 12.4 7515 1248 /YT —F 2y F24 3201 FBEBL TS0,
- Yty FOEDEIFRE, CPU (I5FCR SCE—FIZEBRBLET,
AL oO0yoPPLL 20y 0 F&FTEEE, BEMTX 1200y 0 BIRTTEFLBEO, X712 PLL 20vIDETE
FLHERIOBEIZZ Y ET,

- B V=R Yty FEIEDF Y F Ry Tty F,CSV Uty FEELET,
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13. A —45 8
itk Flash RAM Nybr—o

MBOBF368MPMC-G-INE2 I MB 128 KB W ] N
MBOBF367MPMC-G-INE2 768 KB 96 KB 77 2F v 7 - LQFP (?L'%Igg“got) ¥ 7), 80 B
MBOBF366MPMC-G-INE2 512 KB 64 KB
MBOBF36SMPMCI-G-INE2 | 1 MB 128 KB W ] N
MBOBF367MPMCI-G-JNE2 | 768 KB 96 KB 77 2F v 7 - LQFP (((’féj%“gé)t ¥ 7), 80 £
MBOBF366MPMCI-G-JNE2 | 512 KB 64 KB
MBOBF368NPMC-G-INE2 1 MB 128 KB — - N
MBOBF367NPMC-G-INE2 768 KB 96 KB 77 2F v 7 - LQFP (?LSQTﬁ)Os ¥ 7)., 100 £
MBIBF366NPMC-G-JNE2 512KB 64 KB
MBOBF368RPMC-G-JNE2 1 MB 128 KB W ] N
MBOBF367RPMC-G-JNE2 768 KB 96 KB 77AF v 7 - LQFP ((()Lfgﬁr?zg) »F),120 B
MBOBF366RPMC-G-JNE2 512KB 64 KB
MBOBF36SNBGL-GEl 1 MB 128 KB W ) N
MBOBF367NBGL-GE1 768 KB 96 KB TIAFT - PFBG‘X%SCTS)E P2 e
MBOBF366NBGL-GEl 512 KB 64 KB
MBOBF368RBGL-GK7EI 1 MB 128 KB — ] N
MBOBF367RBGL-GK7EI 768 KB 96 KB TIAF T - PFBG%%SC‘;}E)E v F), 144 B
MBOBF366RBGL-GK7EI 512KB 64 KB
MB9BF368NPQC-G-JNE2 1 MB 128 KB W ] N
MB9BF367NPQC-G-JNE2 763 KB 96 KB 7I7AF 7 - QFP (0‘8,5()“13%5) »7),100 £~
MB9BF366NPQC-G-JNE2 512KB 64 KB
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14. 89— = 5\ g~ ERE

Package Type Package Code
LQFP-120 LQM120

Ed E

anoamm

w
S
=

X
Sl elrs[o]
b Ble=@[Okol BOTTOM VIEW

TOP VIEW

A |
A |
A ¢
lil \ SEATING _r’ _l
rrrrrrrrrrrrrrr 85 n Al l—b—]
. PLANE 0.25
A & SECTION A-A"
L—
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. [NOM. [max.
/A DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A — | — [0 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — 015 /3\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 [ 027 /A\TO BE DETERMINED AT SEATING PLANE C.
c 0115 | — o195 /6\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
P 18.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D1 16.00 BSC AT DATUM PLANE H.
e 0.50BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
E 18.00 BSC WITHIN THE ZONE INDICATED.
El 16.00 BSC /2\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
L o2z Toeo Tooe SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
: : : FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
6 o | — | & BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

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.

HESE 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.

11. JEDEC SPECIFICATION NO. REF: N/A.

002-16172 **

PACKAGE OUTLINE, 120 LEAD LQFP
18.0X18.0X1.7 MM LQM120 REV**
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LEEEEEREREEE] EEEEEEREREEE {EEEEEREERER] EEEEEEEEREEL B
1_| |“E| —A o % lax AL % !
[4X A O[010]C[AB]D BOTTOM VIEW
= _—
—]Jl~—pb A
TOP VIEW
A
C ~!
\ 0~8 . | A
SEATING
La PLANE \ Al—' c—
: L1 A ~—b—
L SECTION A-A"
SIDE VIEW
—— DETAIL A
DIMENSIONS NOTES:
SYMBOL - mo s TNoM, IMAx. | 1 ALL DIMENSIONS ARE IN MILLIMETERS.
A — T — 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 | — | o015 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 015 | — | 027 /A\TO BE DETERMINED AT SEATING PLANEC.
c 009 | — loz20 /5\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
- : ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 16.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
DL 14.00 BSC AT DATUM PLANE H.
/B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
e 0.50BSC WITHIN THE ZONE INDICATED.
E 16.00 BSC /I\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
0 1200 BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
. FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
L 045 [ 060 | 0.75 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
1 030 | 050 | 0.70 SECTIONS OF THE MOLDER BODY.

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

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

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

PACKAGE OUTLINE, 100 LEAD LQFP
14.0X14.0X1.7 MM LQI100 REV*A
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1 @A
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Sli §50
E1l| [E
+ EE]
A A B
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100 31
TR ]
axX
ox_—1 (~]e] AD’“_b oJo]c[s]o] BOTTOM VIEW
e ST TOR[OE8] A -

TOP VIEW

A =
/—SEE DETAIL A 97 ' [ L

[
SEATING _K—T—> I'_ A

I
B

=

PLANE 2
L1 ——
SECTION A-A'
SIDE VIEW DETAIL A
NOTES
DIMENSIONS
SYMBOL —=9 Nov. TVAX 1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

A — | — [335 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — | 045 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

b 027 | 032 | 0.37 /A\TO BE DETERMINED AT SEATING PLANE C.

c 011 | — | o023 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

5 2390 BSC ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

: DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

D1 20.00 BSC AT DATUM PLANE H.

i 0.65B5C /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

E 17.90 BSC WITHIN THE ZONE INDICATED.
E1 14.00 BSC \REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

9 o | — o SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.

L 073 [088 [1.03 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L1 1.95 REF SECTIONS OF THE MOLDER BODY.
2 0.25BSC /A\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.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15156 **

PACKAGE OUTLINE, 100 LEAD QFP
20.00X14.00X3.35 MM PQH100 REV**
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iELL EEEELEEL LR ELE LR
20 [,y AAA 20 1
AJoao[c]as]o] BOTTOM VIEW
b[&c0s®@[c[2:®[0®]

A 0.20 [C|A-B|D

TOP VIEW

A
SEATING
~ PLANE
Slowl] b
SIDE VIEW DETAIL A SECTION A-A'
NOTES
SYMBOL DIMENSIONS
MIN. |NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS  (mm )
A 170 A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

Al 005 | — [ 015 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A\TO BE DETERMINED AT SEATING PLANE C.

b 015 | — | 0.27 A
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 0.20 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 14.00 BSC. AT DATUM PLANE H.
D1 12.00 BSC. ADETAlLS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.50 BSC A
REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 14.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1l 12.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L 045 1 060 1075 SECTIONS OF THE MOLDER BODY.

A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 070 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

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

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

002-11501 **

PACKAGE OUTLINE, 80 LEAD LQFP
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Oo20[c[ae]o] b Eammm -
TOP VIEW
2 JSEE DETAIL A
\ I

PLANE _' c
T 025 Ali le—p —

SECTION A-A'
L

SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 0.20 %DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A TO BE DETERMINED AT SEATING PLANE C
1 32 . :
b 016 | 03 0.38 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 16.00 BSC AT DATUM PLANE H.
D1 14.00 BSC /O\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.65BSC
/A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
16.00 BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1l 14.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 045 | 060 | 0.75 /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
- - MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
6 0 — 8 THE LOWER RADIUS OR THE LEAD FOOT.

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

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
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PIN AL INDEX MARK A INDEX(No Bal
CORNER —-5T
$oz0[c[s] “2*[5;" [$]Boos@[cTA]8]
TOP VIEW. BOTTOM VIEW
DETAIL
rAl ) //To20]c rA A_> —
— (OAw) [ ( |
TO'b'O'O'U'U‘I
(&[0 ; f ~ —
SIDE VIEW
NDFTAIl A —
NOTES
DIMENSIONS
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM. | MAX.
2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2000.
A — | — | 135 THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
A1l 0.15 0.25 0.35
4."e" REPRESENTS THE SOLDER BALL GRID PITCH,
E 7.00BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
7.00 BSC n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.
Iﬂ, 6.00 BSC /D\DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
| £ 1| 6.00 BSC IN A PLANE PARALLEL TO DATUM C.
/\"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
MD 13 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,
ME 13 "SD" OR "SE" =0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
n 112 "SD" = eD/2 AND "SE" = eE/2.
Do 020 | 030 | 040 /B\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.
eD 0.50BSC 9. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
050 BSC
SDY/ BE 0.00
. ’ 002-16663 **

PACKAGE OUTLINE, 112 BALL FBGA
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2X
TOP VIEW BOTTOM VIEW
DETAIL
rAl ) J/To20]c rA A& —
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TO'b'O'O'U'U‘I
[S]o0s ; f ~ —
SIDE VIEW
DFTAIl A —
NOTES
DIMENSIONS
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM. | MAX.
2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
A — | — | 130 THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
A1l 0.15 0.25 0.35
4."e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 7.00BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
7.00BSC n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.
Iﬂ, 6.00BSC /D\DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
| c 1| 6.00 BSC IN A PLANE PARALLEL TO DATUM C.
/\"SD" AND "SE* ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
MD 13 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,
ME 13 "SD" OR "SE" =0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
n 144 "SD" = eD/2 AND "SE" = eE/2.
o 020 | 030 | 040 /B\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.
eD 0.50BSC 9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
050 BSC
000

PACKAGE OUTLINE, 144 BALL FBGA
7.0X7.0X1.3 MM LDC144 REV**
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PUF D IERRR RN A & Sk
“12512 £y b AID 2 o =X OIWEEE A EE(150 ~—) 5 AHIEIEKEE
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