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ST v v 7 Y — A2 FFEOINHFE, 2 FEFEDONE CR
FEHE, AA 2 PLL)DGHEIRTE £,

| PN AY S 4 MHz ~ 48 MHz
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1. SIEHER
AEYHA4X
miEf MBOBF521K/L/M MBOBF522K/L/M MBOBF524K/L/IM
FoF S A A RIS 64 K /A h 128 K /3A h 256 K /3 |
77 yvarel T — 7 G 32K A b 32K A b 32K A b
) SRAMO 8K A | 8K A | 16 K /XA |k
;;Z,a"7 SRAM1 8K Ak 8K Ak 16K A -
&t 16 K /XA |k 16 K /XA |k 32K A b
Jrroday
MB9BF521K MB9BF521L MB9BF521M
iR MB9BF522K MB9BF522L MB9BF522M
MB9BF524K MB9BF524L MB9BF524M
Wi 5K 48 64 80/96
Cortex-M3
CPU —
| A% 72 MHz
TR I A B 27V ~55V
USB2.0 (Device/Host) 1ch.(fixX)
CAN 1 ch.(fc K)
DMAC 8 ch.
4 ch. (FK)
FIFO & Y :ch.0/1/3 8 ch. (k)
TNF T ar T FIFO 72 L:ch5 FIFO & Y :ch.0/1/3/4
(UART/CSIO/LIN/IXC) (ch.1/5 1% UART, LIN FIFO 72 L:ch.2/5/6/7
DI (ch.1 I UART,LIN o Zf8 F AT RE
f J AT HE
NP A~ =
(PWC/ Y 12— K % A < [PWM/PPG) 8eh. (#cK)
% | AID 2Bz LT 2 ch.
W ATy ¥y 7 Fx 4 ch.*
| 7)—Jv%(~ 3 ch. 1 unit
2\ 7O Ty barSy 6 ch.
1 | B =x1—% 3ch.
~ | PPG 3ch.
JT7 v Kook 1ch. 2 ch.(&K)
FaTIVHE A~ 1 unit
R S VN = R 1 unit
st o4 1 unit
CRC7/7t71L—# Yes
Vv F Ry TEA< 1 ch. (SW) + 1 ch. (HW)
. 14 pins (Fx K) + 19 pins (Fx K) + 23 pins (Jx K) +
fva €=y
IhbElAS: NMI x 1 NMI x 1 NMI x 1
PLA 10 A— b 35 pins (Fx K) 50 pins (}xK) 65 pins (5 K)
12y N AD s N"—% 14 ch. (2 unit) 23 ch. (2 unit) 26 ch. (2 unit)
10ty hDIA L N—% 2 ch.(fK)
7a 7£ﬁ*ﬁm%ﬁE(CSV) Yes
IREEM HEERE(LVD) 2 ch.
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MB9BF521K MBOBF521L MBO9BF521M
miEf MBO9BF522K MBO9BF522L MB9BF522M
MB9BF524K MBO9BF524L MB9BF524M
e [y 4 MHz
POk CR Il 100 kHz
Ty 7 HERE SWJ-DP
a=—7 1D Yes

* ERATRERAMBASI T ¥ RVIBLLF O LB Y TT,

ch.0 ~ ch.3: MB9BF521M/F522M/F524M

ch.0, ch.2, ch.3: MBIBF521K/F522K/F524K, MB9BF521L/F522L/F524L

<ZEEFE>

- BHEBICEEHZINSETEEDIESE, /Ny T—DIFFHARIZL Y, TRTEHYLETEELIETEEFEA, CASHSE
BEEEIZIEC T, 10 FF— FDAR— RO — FEEBEFHINT, IHFFEYETTS S,
BRHTHEFE 12.4 74 12.4.3 HEECR BIREKIZSEL TS EFE0,

AHEECR Do Ow 0 EHHEEIZDTIE, [12.

2. Nyir—o & REXME

DL MB9BF521K MBO9BF521L MBO9BF521M

IS r— HA MB9BF522K MB9BF522L MB9BF522M

MB9BF524K MBOBF524L MB9BF524M
LQFP: LQAO048 (0.5 mm pitch) O - -
QFN: VNAO048 (0.5 mm pitch) ©) - -
LQFP: LQDO064 (0.5 mm pitch) - O -
LQFP: LQGO064 (0.65 mm pitch) - O -
QFN: VNCO064 (0.5 mm pitch) - ©) -
LQFP: LQHO080 (0.5 mm pitch) - - O
LQFP: LQJ08O0 (0.65 mm pitch) - - O
BGA: FDG096 (0.5 mm pitch) - - O

O: %t
<ZEEFHE>

- BN T—DEMIE 14 Ny r—2 - BT ER) EEELTSESL,
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3. imFECHIE

LQH080/LQJ080

(TOP VIEW)
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E) B
s 2 5 a9
] 3 g =
] ] g7
E3 § oo 2z
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2 $28°9z29%220 %22 x
s g S g3 Ty g o020 2 £
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5653022z EzP2Ez2z2508%23%35¢8
S32izgzioesgsgggeeet
»35B3z23gzLg598ss 3 S s
28809 2388585888585 88 88
2EES28ERRRRERERREERER
|c|m| |h|w|m¢m|w|ﬁom|m|h|m|mqw|,vﬁ
8| R RlR|R|R|R(R|R(R|B[8|5|8|8|3| 8|8

vee P20/INT05_0/CROUT_O/AIN1_1
P21/AN14/SINO_O/INT06_1/BIN1_1/WKUP2
P22/AN13/SOT0_O/TIOB7_L/ZIN1_1
P23/AN12/SCKO_O/TIOA7_L
P1B/AN11/SOT4_1/INT20_2/ICO1_1
P1A/AN10/SIN4_1/INTO5_1/IC00_1
P19/ANOY/SCK2_2

[¢]

PS0/AN22/INTO0_O/AINO_2/SIN3_1
P51/AN23/INTOL_0/BINO_2/SOT3_1
P52/AN24/INT02_0/ZINO_2/SCK3_1
P53/SING_O/TIOAL_2/INT07_2
P54/SOT6_0/TIOB1_2/INT18_1
P55/SCK6_O/ADTG_1/INT19_1

@
8

ala
&

I

@
8

ool [o]+]+]

@
&

<]

PS6/INTO82 [ 8 53 | P18/ANOB/SOT2 2
P30/AN25/AINO_O/TIOBO_1/INT03 2| 9 52 | AVRL
P3U/AN26/BINO_O/TIOB1_1/SCK6_VINT04_2 | 10 L QFP 30 51 | AVRH
P32/ZIN0_OTIOB2_1/SOT6_1/INT05_2 [ 11 50 |Avec
P33/INT04_O/TIOB3_1/SING_1/ADTG_6 | 12 49 | P17/ANOTISINZ_2/INT04_1
P39/DTTIOX_O/INTO6_0/ADTG_2 | 13 48 | PA6/ANOB/SCKO_1/INT15_0

4

s
5

P15/ANOS/SOTO_1/INT14_0/IC03_2
P14/ANO4/SINO_LINTO3_1/IC02_2
AVSS

P3A/RTO00_O/TIOAO_L/INTO7_0/SUBOUT_2/RTCCO_2
P3B/RTOO0L_O/TIOAL 1| 15

P3C/RTO02_O/TIOA2_1/INT18 2| 16

I

IS
&

I

s
&

:]

P3D/RTO03_O/TIOA3_1| 17 P12/AN02/SOT1_1/TX1_2/IC00_2
P3E/RTO04_0/TIOA4_1/INT19 2 18 43 | PLUANOL/SIN1_1/INT02_1/RX1_2/FRCKO_2/WKUP1
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Pull-up Standby mode control
R resistor
P-ch }7 P-ch }7Digital output
XO0A
N-ch }7Digital output
——Pull-up resistor control
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R
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H USB IO/GPIOY#t % ml4E

GPIO Digital output

:Z:*GPIO Digital input/output direction

—GPIO Digital input

%*GPIO Digital input circuit control

UDP output

‘}—ﬁ
UDPO0/P81

Differential
—q

USB Full-speed/Low-speed control

.._Diﬂ UDP input
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UDMO0/P80

USBJ/GPIO select
— UDM input

UDM output
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5 Ry S

GPIO Digital output

— GPIO Digital input/output direction
GPIO Digital input

GPIO Digital input circuit control

USB IO HEERIRF
e, AR

GPIOHEREIZRIN I

« CMOS LU h
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s AF UL D D
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i1
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Standby mode Control
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0x4006_2000
0x4006_1000
0x4006_0000
0x4005_0000
0x4004_0000
0x4003_C000
0x4003_B000
0x4003_A000
0x4003_9000
0x4003_8000
0x4003_7000
0x4003_6000
0x4003_5000
0x4003_4000
0x4003_3000
0x4003_2000
0x4003_1000
0x4003_0000
0x4002_F000
0x4002_E000
0x4002_9000
0x4002_8000
0x4002_7000
0x4002_6000
0x4002_5000
0x4002_4000

0x4002_1000
0x4002_0000

0x4001_6000

Peripherals Area

Resened

CAN ch.1

Resened

DMAC

Resened

USB ch.0

Resened

RTC

Watch Counter

CRC

MFS

CAN Prescaler

USB Clock Ctrl

LVD/DS mode

Resened

GPIO

Resened

Int-Req.Read

EXTI

Resened

CR Trim

Resened

D/AC

A/DC

QPRC

Base Timer

PPG

Resened

MFT unit0

Resened

0x4001_5000

Dual Timer

0x4001_3000

Resened

0x4001_2000

SW WDT

0x4001_1000

HW WDT

0x4001_0000

Clock/Reset

0x4000_1000

Resened

0x4000_0000

Flash I/F
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AEYITVT (2

MB9BF524K/L/M MB9BF522K/L/M MB9BF521K/L/M
0x2008_0000 0x2008_0000 0x2008_0000
Resened
S Resened Reserved
0x2000_4000
0x2000_2000 0x2000_2000
SRAM1 - -
16Kbytes SRAM1 SRAM1
0x2000_0000 0x2000_0000 8Kbytes 0x2000_0000 8Kbytes
SRAMO SRAMO SRAMO
16Kbytes Ox1FFF_E000 8Kbytes Ox1FFF_E000 8Kbytes
OX1FFF_C000
Resened g Resened g Resenved g
0x0020_8000 H ;_7 0x0020_8000 ;"_) 0x0020_8000 ;"_,
SA7(8KB) 9z | SA7(8KB) Q2 SAT(eKB) | 2
| _SA6EBKB) | 22 __SA6EKB) | 2 _SA6KB) | XZ
SA5(8KB) B SA5(8KB) B SA5(8KB) B
0x0020_0000| SA4(8KB) ¢ % 0x0020_0000| SA4(8KB) ° % 0x0020_0000| SA4(8KB) ¢ 8
& 3 & &
Resened Resened .:':'-,,_, o Resened L
0x0010_4000 0x0010_4000 0x0010_4000
0x0010_2000| CR trimming 0x0010_2000| CR trimming 0x0010_2000f CR trimming
0x0010_0000 Security 0x0010_0000 Security 0x0010_0000 Security
Resened
0x0004_0000
Resernved
SA11(64KB
( ) Resened
I
SA10(64KB) LB
iy
= 0x0002_0000
g o
< S
G2 T ul
SA9(64KB) e SA9(64KB) iy Y
= S5 5
2T 0x0001_0000 5%
S = \S’ =.
SAB(48KB) SA8(48KB) 7 2 SA8(48KB) 32
I ] 1o} b @
| SA3(8KB) _| _SA3ekB) | & __SA3@ekB) | &
0x0000_0000|  SA2(BKB) _ 0x0000_0000|  SA2(8KB) 0x0000_0000] SA2(8KB) -

Flash (A A > #Els)/Flash (7 — 2 $Ei%) DFEMIL . TMBOABAON/A4ON/340N/140N/150R/MBIB520M/320M/120M & ) — X 75 v =
TursIvrv=a Tl EBRIFEN,
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MB9B520M 1) —X

RYZzSL-FZRLRTY S

Sy FFU= INR R D
0x4000_0000 0x4000_OFFF 75y aRAEYIF LYRK
0x4000_1000 0x4000_FFFF ARB T A
0x4001_0000 0x4001_OFFF suavyy - Uey Ml
0x4001_1000 0x4001_1FFF N=RU 2T O F Ry T~
0x4001_2000 0x4001_2FFF APEO VI NI 2T U F Ry TR~
0x4001_3000 0x4001_4FFF T
0x4001_5000 0x4001_5FFF FaTVEA~
0x4001_6000 0x4001_FFFF TH
0x4002_0000 0x4002_OFFF ZHERE X A =~ unitd
0x4002_1000 0x4002_3FFF T A
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF N—2AH A~
0x4002_6000 0x4002_6FFF 7T v KRB v % (QPRC)
0x4002_7000 0x4002_7FFF APBL AD N —&
0x4002_8000 0x4002_8FFF DIA = R—%
0x4002_9000 0x4002_DFFF Big)
0x4002_E000 0x4002_EFFF W CR hU 22
0x4002_F000 0x4002_FFFF Big)
0x4003_0000 0x4003_OFFF GNER A 22
0x4003_1000 0x4003_1FFF FHALERER L VAL
0x4003_2000 0x4003_2FFF T
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF TH
0x4003_5000 0x4003_57FF fECEE B
0x4003_5800 0x4003_5FFF APB2 T A =T AE A HIHE
0x4003_6000 0x4003_6FFF USB 7 = v 7 A= ff Bl
0x4003_7000 0x4003_7FFF CAN 7Y A fr—5
0x4003_8000 0x4003_8FFF ~NF T aryy TV
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF et oo x
0x4003_B000 0x4003_BFFF RTC
0x4003_C000 0x4003_FFFF TFH
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF T
0x4006_0000 0x4006_OFFF DMAC L ¥R ¥
0x4006_1000 0x4006_2FFF ARB TFH
0x4006_3000 0x4006_3FFF CAN ch.1
0x4006_4000 Ox41FF_FFFF TA
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11.% CPU R TF— MBI+ 5imFIRAEE
U OARBEL L TR L CWAEEAIL, UTOEWEZEHLE 4,

HINITX=0

INITX S 1-23"L" L~V O i T3,
HINITX=1

INITX S 23"H" L~V O A T,
ESPL=0

AH R, — KAy hr— )L LY X Z(STB_CTLYD A X A G- L UL E L v | (SPL)A0
ESPL=1

AL NAF—FRary ba—/L LY AZ(STB_CTL)YD A X /3 A b1 L-ULEEE v h(SPL)AY"L
WA )]

AT IHEREDME F AT RE 2R RE T,
WA 0" E

ATTHEREDME R TEZ2VRIETT, WAL L ICEE S ETS

BHi-Z

U ERENH - T Y R Z ZEREN AR IRIREEIC L. SR & Hi-Z I LET,
W E AR

WMETEEHA,

L TER:IIRN TS S

ARE— RICEBTHEAOREEZREFLET,
I S VT2 JEORSEE R EIMEF CTHIE, ZORBIERRIC L7 WET,
AR—FELTHEHALTWIERIL. FOlREE éf%ﬁbiff

| ayal=27 N1}
TR T ANBHF A SN TNET,
BhL—ZHh
b L — 2 BERE M IR 7R BT,
EGPIO R
T A =T AZNAE— R, LA O R — MBI #ib v E9,
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mFRE—ER
/{'7_ =~ —3 ~ &
*y gz | 2OFT| saxE—r, | TIRLRRYM | -7
Uty k| INITX TI’,;,’IBX iflzli RTC £— K RT;;EM" 2B UIq
” g | An | BE | FEE E121% F—TREVNL | ek
F EEE | we z V=7l xryFE—R | T4TTREVA wREE
K| Tn—F | & RE =R hE X by IE=F {7
£ | e e
"
i REFZR|  mRme |€RwE| ERRE ERRE EREE
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
IUIRTNPN A Hi-z/ GPIO j#R Hi-z/
GPIO BRI | st | e | B R ﬁ;gﬁm ﬁfﬁgf’” MEAS | EAD | MEAS | GPIO IR
‘ Tl v | covEE | OMEE
A A A Kk
FARAS T
A1y | Anar | AmA | Ama | AmE | AnE | AmE | AL | ART | AR
vy N7
SR
IUIRTNPN A Hi-z/ GPIO j#R Hi-z/
GPIO BRI | st R T | e AT | B R ﬁfﬁigﬁ“‘ ﬁzﬁ,'i?*‘ MEAS | EAS | A | GPIO IR
‘ Tl e | covEE | OMEE
%%B}/]’:/ N T AHRE Hi-z/ FHRE Hi-z/ B RE
pay s AS |sEa | R | R ﬁ;ﬂigﬁf‘ @;gm AT ﬁfﬁgi A Ezﬁﬂigﬁu
SR ‘ T e ‘ "0 ‘
B (e L
%ﬁ%”gf“‘ oy %}fg‘fm EATRE | ERTRE | A
Hi-z/ % %E RAR 5% %E 15/ 1FE 15/
Py WESATI| Hi-z/ HI-ZI | {22 1] e o F b et I
SR mi; "O"[EE | NEBATT | NEEAST | T | i‘ 58 v &j‘ Bl L | 45 L R (T | 42 LR L
Bl L<iz| roEE | o EE biozivsts | 2P | gy | HZIPVES | HIZIPYES | H-ZIPSi)
AT I w PN A AT
N A | eme | rormEE | roEE
0" [& E e 0" [&H &
INITX 7 7 7 7L 7L 7L 7L 7 7
C e T T ToF | Ty T | Ty Ty T w7 T 7 T 7
AHF | AHFT | AHT | AHT | ABT | AHFT | AHT | AHT | AHF
D fj;%; AHF | AHFT | AHT | AHT | ABT | AHFT | AHT | AHT | AHF
fﬁ“ﬁ%; AR | AmE | Az | AmE | AmE | AmE | ASmE | ABE | AR
E
GPIO JBIRNG | AT | BT | Al EF’%’JE% g;gﬁg‘ ]t"jjzﬁlf GPIO &R ]'j'jjzﬁlf GPIO &R

Document Number: 002-05650 Rev.*C

Page 52 of 111



a‘CYPRESS' MB9B520M 1) —X

e 4 EMBEDDED IN TOMORROW ™

N — = — o0
< . FUE— 2E—F, TA—TRE 24 = _
'sze-; kOINITX TI’,;,’IBX iflzli aF’{fTC :E—II:" RSEs k X504
- R M yeor (RU=F| L BBE_ L | #-TREq | ok
% gu—7 | i . o3> e KB
RE HEER N
i .
g REFR TERRE ERRE| EREE BRERE BERE
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
VST, VST, Hi-z/ GPIO #R Hi-Z/
GPIO HHRIG | SR T | B Al %ﬁxﬂ[%¥§5£;§% WEAS | A | EAS | GPIO R
‘ Tl | orEE | noUEE
F B 7K
FIEA S AT
Wy | ABT | AAT | AHT | ANT | AHT | AST | AHFT | AHT | AN
rna v 7 ANJ]
SRR
o T Rzl | GPIO®IR |  Hi-Z/
GPIO RIS |3 R | s R T %ﬁ$ﬂ[%$§5£;§% WEAS | A | EAS | GPIO R
‘ Tl e | orEE | noUEE
SN e || HIFZ/ I Hi-z/ e
Dy s NI | BART | SR | e ﬁ;g%[%g?§Vﬁde @;g% N E;Q%
IR : T o e : "0 2 ‘
ETRE
G oy Eggﬁ* EATRE | ERTRE | A
Hi-z/ IR %%%E 1/ Pt/ 1R/
7k WEAT|  Hi-z/ Hi-z/ AR {32 1k 2 (1 JE4R FEIR FEHR
P jj;% 2 "O"[EE | NEBATT | NERAT " %‘“‘ 58 v - B 11 2 1 | 450 L 2 1T | 42 LR 2
H LI "0"EE | "0"EE Hi-Z/N Hi-Z/ P Hi-Z/PWES | HIi-Z/PEs | Hi-ZIE
N Hh Aﬁ” N AH A
AL o | o | o
O 0" [&H &
WHEAS || o o ELRTIRHE
AT RE RREATR] | BREATR] | BREATA] - (s GPIO 4 Hi-z/
vz | miz Ve | HFZ | WEAS | NIBAJ | GPIO IR
GPIO 4RI Hi-Z ) WNERA | "0"[EE 0" [ E
AHF | AT /N
AR [ O EE
H s [T LA
Hi-z/ Hi-z/
[ I e AHFEL| ABFL | izl Hi-z/ Hi-z/
USB I/O ‘Jﬁ'ﬁ% EX/EZ:EI EX/EZ:EI ﬁXﬂiZ:EJ‘ ﬁ{%ﬁéﬂi ﬁ{%ﬁéﬂi j\jjm ]\jjﬂ Aj]ﬂ‘
WEEA | P AS)
wOUREE | 0ME
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/{'7_ =~ —3 ~ &
ey k| INTX TI’,!};!BX irtli RTC E— K I k Y DAL
5 s | AR | B u" > L —FZE g | gk
7 BBE | we | VEZF (ZURE| zrvIE-—k T38| mpEn
®%| gp—7 | #i T Wi A, i
RE HEER 78]
i_f%
g REFZR|  mRme |€RwE| ERRE ERRE ERRE
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- ; ; - SPL=0 | SPL=1 | SPL=0 | SPL=1 :
Hi-z/ Hi-z/ Hi-z/ | Hi-Zl | Hi-Z/ Ri-z/ Hi-z/ Hi-z/
A WERATT | NERATD | NERATT [NFBA | PN [INER A0 PNERA T WA
e Hi-Z "O"@EES | OUEES | "O“EE/ |"0"EE!| "0"EES [ 7/ "0" & E/ "0" & E/
ETRE 7Trus | vras | 7rus|\vras| vrus | 7rus | 7Fus | Tras
AJR] AJR] ARl | AT)A] ANJJR] AJIART] | ATIARW] ANJIAT]
D ONMIXGRIREE | | s | s EZ%E%
= s | - Hi-z/ GPIO &R
EFeisto ELATRAE [ERRTE Hiz/ WKUP WKUP
VY- RAEREE | Hi-z/ Hi-z/ PREF R e AT
GPIO BRI AJIR] AJIR] nO" EL AR RE
PREF
ITAG wg | AR | EATRRE | EATREE | s
JERIR B AT AT fREF PREFR PRFF PRFF
3 ELHTIREE BRI RE
PREF PREFR Hi-z/ GPI10 &4R Hi-z/
GPIO BiRIF  |BREART] | REANT | BEAR A WEAT | BN | WESATT | GPIO iR
OEE | oEE | C0WEE
Uy R ) ) e e | HIZE | GPIO IR | Hi-Z/
K Hi-Z )'j'jjzéf )'j'jjzéf ﬁ;gﬁ“ ﬁ;’igﬁ“‘ WEATT | AT | PEBAT | GPIO iR
GPIO B4R | | 0" E "0 [EE "0"E E
Vv R= A\ x3 x4
JRR
SEELA T REAR] | BREATR] | BREATA] AR
FF AR R R PREF GPIO &R Hi-z/
L - IELHIKTE - WESAF | WNESAT | GPIO 3R
LD RFAF - |EATRAE _ ] O
. s Hi-z/ | HiZ/ | Hi-Z)
HI-Z 0 aommr | A 'j.?oi'.ﬁf
GPIO iR i 5 e
Hi-z/ Hi-z/ Hi-z/ | Hi-z/ | Hi-zZ/ Hi-z/ Hi-z/ Hi-z/
S5 A WERATT | NERATD | NERATT [NFBATT| NEBATD |NERATI"0"| WNERATT WEL AT
i Hi-z | "O"[E &/ | "O"[E &/ | "0V ES | MOV ES | oM E | EES OMEE | 0 E
EPRR Trues | vres |\ vres|\vre s vres | vFas | vhas | 7hes
AJIR] AJIR] AR | AR | AT AJIA] AJIR] AJIR]
M
=SNG
)= sk [ HZ | GPIOER | Hi-Z
BIRE | sy | @R | R Lz?i% E L;’%J% S NEAL | WEAS | WEAT | GPIO IR
GPIO &R 0" [ & 0" [E & 0" [ &
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/{'7_ =~ —3 ~ &
+> gz | 2T sazE—R | TR | 54—7
Yty k| INITX TI’,;,’IBX iflzli RTC £— K RT;;EM k 28 riq
5 s | AR | B u" > EEE | FA—TREUA | ok
F BEEE | K ¥ USg| AryIFE—¥ 1725520 EREE
®| Tn—7 #H " wie A, HiE
| mes K
i .
i REFZR|  mRme |€RwE| ERRE ERRE EREE
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 | SPL=1 | SPL=0 | SPL=1 -
Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-z/ Hi-Z/ Hi-Z/
B WAL | A | A [NESA | A (A 0" INERAS | INERA"O"
e Hi-z | "0 | "oEE | oE s | rormEs | o | Ew | ot | EaE
’ Vv m=2/2 vty mh= B4 vy nl = 5740 iy gy i = 74 By nl = 7408 v g nl = /40 By nll = 74 Ve =2/
AhT | Amm | Amm | A | Amm | Amm | Amw | AmmE
SMEEIA T T R
N | zrergeiRng e
DV \ .
U IS GPIO IR |  Hi-zZ/
VIR R | B | Ez?ﬂgﬁw‘ EZ%QF” g | PEAS | PEAS | PR
SRR ‘ T gy | otEE | 0UEE
GPIO U 0"l

*: YT HA~F— R, [KECRXA~E—F, Ay 7FE—F RTCE—FR, T4 —TAZ AL RTCE— K, T4 —T AL N
A ANy FE— RIERIENMEIELET,

¥ ARy TE—FR, TA—TAZ LN, A by TE— RIIRIENMELLET,
*3:. A A < F— NIRBEIXERDINEERE, RTC =— FE 7213 X b v 77— RIREEIX GPIO & IR/PHERA 0" [E E T,
*4: F A ~<F— NREIXERTREFRF, RTCE— FE21EA by 7F— NIRRT HI-Z/NELA 0" EE T,
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12. BSHRE
12.1 #ERERKER
. ERE
1EH EGE=] - - Bifsy £
=/ =K
EIR L > 2 Vce Vss - 0.5 Vss + 6.5 \Y
EIRETL(USB ) *1 3 USBVcc Vss-0.5 Vss + 6.5 \Y;
T R R+ AVce Vss-0.5 Vss + 6.5 \VJ
7 a U REAEEE A AVRH Vss - 05 Vss + 6.5 Vv
Vcc+0.5 I
Vss-0.5 (=6.5V) \Y, USB ¥ - % & <
]\jj%'-é’j:*l VI _ USBVCC +0.5 e
Vss - 0.5 (6.5V) Vv USB ¥~
Vss - 0.5 Vss + 6.5 5V LT b
AVcc +0.5
Ll Eﬁ» _
T JuA ANJIE Via Vss-0.5 (=65V)
= Vcc +0.5
H &> Vo Vss-0.5 (26.5V) \VJ
BT T T ER lcLamp -2 +2 mA | *8
WK 7 T Ehi 2 [lcLame] +20 mA | *8
10 mA |4dmA XA
"L LAV K ) R lou - 20 mA | 12mA XA 7
39 mA | USB I/0O 3
4 mA |4dmA XA
"Lt LV H ) AR loLav - 12 mA |12mA %A
165 mA | USB I/O 3
"L LAV R KRR H ) BRI >loL - 100 mA
"L L LR H T T > loLay - 50 mA
-10 mA | 4mA %A
"H LU K H ST TS lo - -20 mA |12mA %A~
-39 mA | USB I/O 3
-4 mA |4dmA XA
"H LA L T EE i *6 loHav - -12 mA |12mA %A~
-18 mA | USB I/O 3
"HY LUV R KRR H ) BRI S lon - - 100 mA
"H" L ~LSERIRA Y ) T Y loHav - -50 mA
V& E T Pb - 300 mw
PRAFILEE Tste -55 + 150 °C

*1:Vss =AVss =0V ZHEHEIZ LT-ETT,

*2:Veeld Vss-0.5V L VKL< 7o TRWIT ER A,

*3: USBVce id Vss- 0.5V L W IEL 72> TEWIT EH A,
*4: EIEBR AR Y Vec+ 05V 22 TIWIT EH A,

*5: Fe NHY BT
*6: SEEJH BRI

FUT DU 1A= EERELET,
‘*%ﬂ’éﬁ#‘ﬁ% 1 KIZHiN 5 FEHE > 100 ms DR TOFHEFi e BE L £,

*T: EHFRHEVERIL. M T A0 T XTI A EF D 100 ms ORI TOIEL B EZHE L £7,
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*8:
CREAIEICOVTIE, T4 SmTEREE TR, T AHAIBIEIEA] 22M L TIZEN,
s HESEENESRMEN CTEEAC S0,
« +B AJNIEREL(ER) TIHEH S Z I,
cHBEEEART A ADRNTIE, WP BRI 2 856 LB 5 5 2L T 72 &0,
B ANTEATD & &, KT AL ZADW I AT SN D ERS, BFREER 2 BT BRMELL T2 5 X O [Z&ERHI RSt o
EZREL T EE,
< ARVEEE )T — N2 ERT A ZOBRBE RS D 72 OENEE — N TIE +B ATVEBM A RESY A 4 — R&#E LT VCC T,
AVCC S T DEN % EF-SH, KT AL ZACMOBEER~EEERIET RS £9, TD2dH+B ANIFIZIE Vee, AVee
DENMDPHEIZENESR A B2 2N LI LTS EEN,
s RTANA ZOEJRH OFF B0V ICEE L TV e WGE), E7I3ERBEARICHB AN Z1T> TV AIGEIL, W5 EIR
733‘1{@,’6&%'(%57%&)\ NU—=F Uty PREFICIMEE T RERRIELZITI 2R3 £7,
 HESERIERFICA ) EMEIE) % TRl s LE T,
Protection Diode
Limiting Vee ce
resistor j P-ch
+B input (0V~16V) W * Digital output
N-ch
W Digital input
R
AVcc
Analog input
<ZEEFHE>

- HEHRAXFREEABX FLR(EE, T, BEGE)DHINIG FEET/NI X ERES SATBEMSBYFT, LEIDT,
EHRE—BEETLEAS DL NL S THESESLY,
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12.2 HERBIEEH
(Vss = AVss = AVRL = 0.0V)

. HgiE o
KB ERke) & - = Bifsr w%
=/ =X
PRI Vce - 2.7% 5.5 \Y
3.0 ( <3\'/6 ) *1
FEIRAEIE (3 V EIF) USB A USBVce - —vee Y,
55 N
2.7 (=Vco) 2
7 u JEREE AVce - 2.7 5.5 V AVce=Vee
T 7 IR AVRH - 2.7 AVce Vv
AVRL - AVss AVss \Y
Ygars oY RE Cs - 1 10 uF X o L—&*
BER Ta - - 40 +105 °C

*1: P81/UDPO, P80/UDMO i - % USB i 1-(UDPO, UDMO) & L T 284
*2: P81/UDPO, P80/UDMO ¥+ % GPIO ##+(P81, P80) & L CHEM T 254
*3 R T OB HIEIL, 7. TS AMER LOEERE] @ ICHiFIc o T 2L TLZE0,

*4, BIRETL N B/IMERE D DIRELY & v MNERARRHEEL EOMIX, NEEE CR Z7ay 7 (A4 PLL &) E -1
PR EE CR TOM4 3T L IRE LM O A EMERTRE T,

<ZEFEHE>

- HBEBERME. FEE TN IDIEELBEFRIFT EEMTT, ERHIFIEDEREBIL, T DEUDEF N TRIE
ENFET FICHRBERMETTRAL TS EI . CORMFEL TRFTEEL. SHIEICEZEFRIFTCELHYET,
T—R—NIFBEIATOVEGVEE, FEV, #EDMEESE TDREEIL, REL TOWFEFEA, BEIA T BLSDEA
TORFELZLZDBEIL, T FHIZEESFIETTHAS S,
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12.3 EFfiiRE
12.3.1 E7GHE

MB9B520M

Sy —Z

(Vcc =AVec = USBVce = 2.7V ~ 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C ~ +105°C)

. w FIEIE
HE nE | WFE S e | g | B | B
CPU: 72 MHz, o
30 36 MHz 325 41 mA | *1,*5
PLL
SLE—R CPU: 72 MHz,
s vy sk 18 23 mA | *1,*5
Sy NOP &k
T— }\ lcc é-‘% CR
N EIPYA .
B ;y e CPU/JE;1: 4 MHz*? 25 3.4 mA | *1
v . CPU/J&i1: 32 kHz 110 980 WA | *1,%6
vce | Z7-F—E
g%_gi . CPU/J&i2: 100 kHz 130 | 1030 | pA | *1
PLL . *
2 P J&3i2: 36 MHz 22 28 mA | *1,*5
2y — j’?ff;%w RIS 16 | 26 | mA |*%
T N lccs —
R 2 T J&i1: 32 kHz 9% 955 WA | *1,%6
fi# CR - .
TR J&i2: 100 kHz 115 975 uA | %1

*1: R — hEER

*2: NI UZIZTAMHZ IZRE LT85S

*3: TaA=+25°C, Vcc=5.5V
*4: Ta=+105°C, Vcc=5.5V

*5: KRS 7-(4 MHZ)fE B (R IR OB B2 & 1)
*6: KR EN T (32 kHz) A (R IR OB B 2 & 1)
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MB9B520M 1) —X

(Vec = AVec = USBVee = 2.7V ~ 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C ~ + 105°C)

& {E
==l L L
1EH k= pr A &4 BE | B BGr £
Ta=+25°C, o
AA v LVD off i 4.1 48 mA 1,74
B A F— | Ta =+ 105°C,
71~ LVD off i ) >4 mA | L
P lecr Ta=+257C
[SEgv=ry - ' *1 *
B {1 . LVD off i 17 66 HA 1, *5
A <EF—F Ta=+ 105°C, %
LVD off i i 835 nA 175
Ta=+25°C, %
E*ETC . | RTC LVD off i 15 61 HA 175
_ CCR -
s £— R Ta=+ 105°C, o
EERYY LVD off - 680 HA 1, *5
) Ta =+ 25°C, .
Zh 7 | ARy LVD off i 14 >3 i
A CCH N
s F—F Ta=+105°C, N
EEAYY LVD off I - 600 HA 1
Ta=+25°C, o] 3
LVD off i, 2.2 11 pA e
RAM off %
Ta=+25°C, ] 3
Velo F = LVD off I, 6.2 23 pA w5
| AN RAM on
core RTC £— Ta=+105°C, *1, %3
LVD off i, - 155 pA o
RAM off i
Ta=+ 105°C, ] %3,
~ ) LVD off i, - 215 pA 5
TA—T RAM on Ik
AB N A TA=+25°C
RS ,
= b LVD off &, 1.6 9.6 pA *1, %3
FEL UL
RAM off i
Ta=+ 25°C,
s o LVD off KF, . *1, *
TA—7 RAMonﬂi > ” i
| AL NS -
CCHD 2 kT Ta=+ 105°C, o
g LVD off i, - 150 pA 1,*3
RAM off i
Ta=+ 105°C,
LVD off &, 210 pA *1, *3
RAM on i
*1: LR — b [EE R
*2:\VVcc=5.5V
*3: RAM 1££F XA F v 7 SRAM D 1235

*4: JRKERAREN (4 MH2)(E IR IR RIS O T 2 it & & 1)
*5: JKARIRE (32 kH2)(E I Rp (IR RIS O T i & & 1)

Document Number: 002-05650 Rev.*C

Page 60 of 111



a‘CYPRESS' MBOB520M &1)—X

-_— EMBEDDED IN TOMORROW

EEEHRHERLVD)ER
(Vce =2.7V~5.5V, Vss =0V, Ta = - 40°C~+ 105°C)
- 2]
HE =% | WTE YT — x| M| wE
UVt v MNEAEH
S/ 0.13 0.3 WA SRR
IR A HA [T i
(LVD) Iccuvp VCC
SRR ” .
EAF
B 0.13 0.3 pA A H B
759 a rEYER
(Vce =2.7V~5.5V, Vss =0V, Ta = - 40°C~+ 105°C)
HE ERESS ¥R % %ﬁﬁﬁﬁﬁ * B4y -k
75y a 1 E Y]
%i;/jﬁf%fﬁ) IccrLasH VCC {ﬁ;ﬁ% 9.5 11.2 mA *

* 7T va AR Y ~NEALELIXEET S & XL, BREWRICOICIT T v a A Y EALNEEEF(CCFLASH) IR S E T,

AID AV IN—RER

(Vee =AVee = 2.7V~5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C~+ 105°C)

HigiE
HH k=3 ¥4 &4 - Bfy e
o BX
NN A/D 1unit Bi/ERF 0.69 0.90 mA
[SEgY R egy=
EER/EERI lccap AVCC AD 1= ILIF 025 2584 A
A/D 1unit Bh/ER?
1.1 1.97 A
HAEB IR lecaven | AVRH | AVRH=5.5V m
A/D 15 IEFE 0.2 3.4 HA

DIA A vN—4 Bk

(Vee =AVee = 2.7V~5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C~+ 105°C)

A HRE
- il e ¥ B
i il * B | B% | BX E]

D/A lunit Bh{ERF

Ippa*? AVcc=3.3V 250 315 380 pA
R AVCC | DIA lunit Bh{ERF

AVce=5.0V 380 | 475 | 580 pA

Ipsa D/A 1% 1k B - ) 6 A

*1: M
*2: 0x200 7% ERFIC B TR N
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12.3.2 SR
(Vce = USBVee = AVee = 2.7V ~ 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C ~ + 105°C)
HRME
EHH is A E-JL - B | (gE
i B/ = F BX
CMOS
E 2T R
L AL mﬁg MDOA - Veex 0.8 - Vec+03 | V
= ’ ’
ATEIE ViHs MD1
(AT VTR 5V
ATD) =
MZ M - Ve X 0.8 - Vss +5.5 \%
i1
CMOS
EXT U AAN
)Iijl/E;’\g/:I/ 785 7-. MDO, Vss-0.3 Vee X0.2 \Y
(EXE??U:/X Vis MD1
N7V - Vss-0.3 - VeeX0.2 \Y/
AN b+
Ve = 45V,
4mA lon=-4mA
Py Voo <45V Vce-0.5 - Vce \Y
loH=-2 mA
Ve = 45V,
HY L ~UL 12 mA lon=-12mA
HABIE Von st Vee <45V Ve - 0.5 - Vee Vv
lon =-8 mA
USBVce = 45V,
U;;%’ © LIJ%HB?/;%%?\A/ USBVcc-0.4 ; USBVce Vv
lon=-12.0 mA
Vee = 45V,
4 mA lo=4 mA
54 Ve <45V, Vss - 0.4 \Y
loL =2 mA
Vece = 45V,
"Lt )r 12 mA loL =12 mA
B VoL Py Ve <45V, Vss - 0.4 V
lo. =8 mA
USBVcc = 45V,
USB I/0 loL =16.5 mA
N V - 4 \Y
He USBVcc <45V, 5 0
lo. =10.5 mA
ANV —7
i i - - -5 - +5 LA
TINT S Reu INT v Vce = 45V 33 50 90 .
HHLE i1 Vee <45V - - 180
VCC,
USBVCC,
VSS,
A= C AVCC, - - 5 15 bF
AVSS, AVRH,
AVRL
Ligk
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12.4 XTI

1241 Xq4>2o0v0ARGHEE
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

. . R E "
HH BT | T4 & — — L:-Riv] "=
=/ =X
> o
Veo=45V 4 B8 | MHz | A iRmh s
I Vec <45V 4 20
AT JEW fcn
Vcc=45V 4 48 MHz | 4h8 2 2 o 7 i
Vcc <45V 4 20 ) ‘
o %0, | Vec=45V | 2083 250 N \
o~ P ' P 5
AJ17 v 7 JE teyLH " Voo <45V 5 550 ns NER T v UK
Ahr7way s i PWHACYLH, 0 - .
7V AR PwLACYLH 45 55 & bz v 7
ANNhray s tor
SMEY,SETD ton - - 5 ns o oy 7 HE
iER ] CR
fom - - - 72 MHz | v X %&Z 7 v/
N—R7wavJ
fcc - - - 72 MHz
WERENE Y v > (HCLK/FCLK)
JEHe1 fcro - - - 40 MHz | APBO /XA 7 1w 7 %2
fcp1 - - - 40 MHz | APBL N7 11w 7 *2
fep2 - - - 40 MHz | APB2 /NA 7 1 v 7 *2
R—R7 a7
) tcvee 13.8 ns (HCLK/FCLK)
?—ﬁs%{fé%éy tcyepo - - 25 - ns APBO /NA 7 1 7 %2
S teveey . - 25 - ns | APBL XA 1y 7 *2
tcverz - - 25 - ns APB2 N7 1 7 *2

* FRNEEMES 0wy 7 OFEIZ OV T, [FM3 773V RV 72T b~==27 /L] ® [CHAPTER:Z n v 7] #&BL T2
X\,

* FRY T 2 FANERENTND APB ARRIZOWTIE 18 7 ry 2 XA Y75 0] #28BLTLIIEEN,

tey
0.8 x Vee N 0.8 x Vee / ----- 0.8 x Vce
X0 / Y 0.2 x vee Aot 0.2 % vee
) Pwn > Pw
fcr tcr
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1242 YFoOv oA bHBEE
(Vcc =27V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

N BigiE
KB Bs | WA & B T B Eify £
Kb IRE) 1
AT JEW 1/ tevie i ) 32.768 i kHz By
XOA, - 32 - 100 | kHz S48 2 vy J I
AN a7 JE# tevLL X1A - 10 - 31.25 us | AMER Y v U EE
NI Y2 5L RE i F;VVVVHL’;tC;tLLv 45 - 55 | % |SEsmy sEE

* THERT KRB T2 oW TR, 17 78 2 EOER O T3 77 vy 7 FKEREFI2OWT] 2ZRLTIZS0,

tor
08xVee 0.8 xVece - f----- 0.8 x Ve
X0A / 02 x Ve j/ ------ 0.2 x Ve
) Pwh '| |‘ Pw |
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12.4.3 MIEECR RIEHH

A E=E CR
(Vcc =2.7V ~ 5.5V, Vss =0V, Ta = - 40°C ~ + 105°C)
HIRME
/H s &% : L:-Riv] "=
i B/ | % | BX
Ta=+25°C 3.92 4 4.08
Ta=0°C ~+85°C 3.9 4 41
Ta=-40°C ~ + 105°C 3.88 4 412
Ta=+25°C R
394 | 4 | 406 NN
VA= b2 fcrn | Ve = 36V MHz
Ta=-20°C ~+85°C
Vee = 36V 3.92 4 4.08
Ta=-20°C ~ +105°C
Vee = 36V 89 1 4 |4l
Ta=-40°C ~ +105°C 2.8 4 5.2 FENY I THE
JE I B2 TE W] tecrwt | - - - 30 us *2

*HRRHCRESND 7 7 v 2 AEUNO CR MY I ZFHIROMEZ AR E N U I 7 ERRE MY X U EICER L7256

*. MY UTERERICER CR 70y 7 OFBEENZETHE TORBBTY, 2B M) I U /ERER. BRERERE B %
BT HETCOHEGERCR 7 uy sy —27uy 7 & LTHATE XY,

R {E&E CR
(Ve = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)
I HRE
HH ERE=2 &4 B | mE | BX By e
7 a7 Rk ferL - 50 100 150 | kHz
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1244 X4 >PLL -USB FPLL DEFRHPLL DAH O Ow D [ZXA 1> 0w 0 FEHE
(Vcc =2.7V ~ 5.5V, Vss =0V, Ta = - 40°C ~ + 105°C)

. HRIgE .
EH s B | EmE | BA -7 w&E
PLL ZIRZE R DI *L ¢ 100 . . s
(LOCK UP M) LOCK K
PLL AJ17 v > 7 J8 5k foLLl 4 - 16 MHz
PLL #EfE=: - 5 - 37 W
PLL ~7 a3k 7 v v 7 Bk feLLo 75 - 150 MHz
A AL PLL 7 v 7 P52 foLkpLL - - 72 MHz
USB 7 v 7 B 53 foukspLL - - 48 MHz M 45 JE1#% D J& i $k

*1: PLL OFRIRENEET 5 F TOFRF B

*2. AA VPLL 7 v v 7 (CLKPLL)DFEMIZSDWTIE, [FM3 77 XU RY 7= F~v==27 /] ® [CHAPTER 2-1: 7 1 v 7]
EHRLTLLIZEN,

*3: USB 7 1t v 7 OFFANCOWCIE, [FM3 77 ) RU 7 =Fh~v==27 /L j@E~ 7 af@] @ [CHAPTER 2-2: USB 7 = v 7
] 2B LTI EEN,

1245 X4 >2PLL DEFERHEA1T2PLL DA 2Oy 2 (ZHBEEZECR 20V 0 #E/FE)
(Vce = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

= FRIEME
IEE AL %II\ E% Hsix ﬁﬁ ﬁ%

PLL R IRZERF HIRFRT*1

(LOCK UP H5F) trock 00 - - b

PLL A7 v v 7 JH#k feLui 3.8 4 42 MHz

PLL JE %= - 19 - 35 Py

PLL~7 v 3R 7 v v 7 B feLLo 72 - 150 MHz

A A PLL 7 o v 7 B2 foLkpLL - - 72 MHz

*1: PLL ORIENLET D £ TORFHEEH

*2: AA Y PLL Z 1 v 7 (CLKPLL)DFEMIZDOWTIE, [FM3 773U XU 7 =xF~v=a7 /] ® [CHAPTER 2-1: 7 rv 7 ]
EERLTLLTIESN,

<ZEEE>

- XL2PLLOY—XoOvIIZIF, BTEEHF) S OHLVEER ST FTo/-5#FCR 20y (CLKHC) #A %
LTLLEE, PLL EE#, NESECR 2Oy ODBEENGFLELT, VXEZoOVvIEEHLREEZLIVESIZLT
S0,
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MB9B520M ¥

N

) —X

AA 2 PLL EHE AA v PLL
PLL AT) PLL~Z 1 a=4
AA 228 7 (CLKMO) sayy E VAR (CLKPLL)
i CR 7 1 » 7 (CLKHC) K 23 AL M %38
PLL
[ N 4
USB f PLL #¥#iE PLL A7 PLL~Z & UsB
Va=2/4 3 A= A=
AA a7y
K 45 JE] usB H M 55 JE %
PLL
’7 N /\J%
1246 Ut FAIHEE
(Vce = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)
HE RS | WTE | &4 i B |
B BX
Ut b ASIREHE tiniTx INITX 500 ns
1247 WI—F> Uty 21520
(Vss =0V, Ta = - 40°C ~ + 105°C)
HIEIE
EH ERk= e & - B | EE
= B | B2 | BX y
B T R torF 1 ms *1
NU—F2 Uy MERE TORR teRT 1.34 - 18.6 ms
Mo T MHHE R FAET D AREMEN &

*1: Vee 13X torr T/ 0.2V AP THAMLENDH Y 97,

ET,

*2: ZodVv/dt BA&1E cold start (torr>1 ms) DT —F URHCEA SNV E T,

<XEFE>
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Vee é
0.2V dV/dt
trrT té
Internal RST RST Active | release
CPU Operation [ start
FRESARR

VDH: IKB/EMRH Y & v MERTEE(SVHR=00000 iF) 112.8. KB LR 2B LT E &,
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1248 N=XZALCANELZ>T

BAIANEAZVT
(Vcc =2.7V ~ 5.5V, Vss =0V, Ta = - 40°C ~ + 105°C)
. - HRIgE .
EHH LR nFA & = = By w&E
=/ =R
TIOAN/TIOBN
AL ME ttT'W“' (ECK, TIN & L - 2tever - ns
™ T s LX)
triwn triwe
ECK
TIN Vius Vins
Vis Vs

RUHAAREGALZDT
(Vec =2.7V ~ 5.5V, Vss =0V, Ta = - 40°C ~ + 105°C)

EH e PEF ) gy | OEE Efn | (W
&/ ;K
TIOAN/TIOBN
ATI7V A NG ttTRGH’ (TGIN & LT - 2tcyee - ns
| AT LX)

trreH trreL
TGIN ViHs Vs
Vis Vis

<EEEEH>
-  tever/d. APB/IWX 2O v oDY 1 O IERTY,
N—X 24 THEREATIVEAPB NWIEE/ZDVT/E 8. TOwv o &1 vIS54) #8FL TS,
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12.4.9 CSIO/UART #7327

CSIO (SPI =0, SCINV =0)

MB9B520M

~

1) =X

(Vcc =2.7V ~ 5.5V, Vss =0V, Ta = - 40°C ~ + 105°C)

Vecc <45V Vcc24.5V
EHH g ¥4 & ==Xy}
i B/ BX B/ x|
H—L—k - - - - 8 - 8 Mbps
S0 -
;/)I’ ;ﬁ:g ]/jr 2 7 tscyc SCKXx 4tcyep - 4tcyep - ns
SCK | —SOT JEAERFFH tsLovi SS%'% s -30 +30 - 20 +20 |ns
SIN—SCK T SCKX, EF— K
T b7 T tivsHi SINX 50 - 30 - ns
. SCKX,
SCK T —SIN 7~ —/b R tsHIxI SINX 0 - 0 - ns
S0 ]/ -
T_)/\T/lj X&@U >7 tsLsH SCKXx 2tcyer - 10 - 2tcyep - 10 - ns
S » -
.i'..)/z;l// ;zhgzj 7 tsHsL SCKXx teyer + 10 - teyer + 10 - ns
SCK | —SOT i IER[H] tsLove SCKx, - 50 - 30 ns
SOTX AL—7
SIN—SCK T SCKX, F—F
T b7 T tivsHe SINX 10 - 10 - ns
SCK T —SIN 7 —/L FHFH tsHIXE SS?E))((V 20 - 20 - ns
SCK 37 F v IRff tr SCKx - 5 - 5 ns
SCK 7 _F v HERA tr SCKXx - 5 - 5 ns
<HEEFE>
-  CLK FHE— FBDXFHEETT,

tevee I, APB /XX 20w oDY 1 JVILBERETY,

NNFIr20o3 20 Y FUALERSATIVEAPBNWNIBE/ZDNVTIE 8. TOv o Z1v 0S54 #SEL TS

&l
ALY 00— F

- R— FBEDHDRIFTT

#IZ (# SCKx_0, SOTX_1 DA EHLEILRIES) T,

NEFE T2 E CL = 30 pF #F
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MB9B520M

~

tscyc

A
N

\ VoH -
SCK
< VoL

VoL

VoH
SOT VoL

>

4 N
SIN Vi 7
% Vi Vi A~

ViL Vi

VAL E—R
< tsLsH > tsHsL .
SCK ViH /1 Vi ViH
Vi VLA~
tr R
tsLove
SOt VoH
VoL
SIN tivsHE tsHixe
VIH Vi N

AL —T7F— K

) —X
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CSIO (SPI =0, SCINV =1)
(Vec=2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

- - Vec <45V Vcee24.5V
EH ERk= ¥4 &4 = = = = B
=/ =X =/ =X

R—L—F - - - - 8 - 8 Mbps
S0 I/ -
;/)I’ 7;;1/2 ljr i 4 tscye SCKXx Atcycp - Atcycp - ns
SCK 1 —SOT ¥EAE#F tow | oKX -30 +30 -20 +20 ns

SOTx ~ AKX
SIN—SCK | SCKXx, E—F
Yy b7y SR tvst SINX 50 - 30 - ns
SCK | —SIN 7~ —/L R tsLixi SS(ill\(l))((v 0 - 0 - ns
1 » N
SR tsash | SCKx Zover-10 | - | 2tover-10 | - ns
S0 ]/ -
i')/zl//;ng >7 tsHsL SCKXx teyer + 10 - tcyer + 10 - ns
SCK T —SOT i AERF[] tonove | SCK% . - 50 - 30 ns

SOTx AL —7
SIN—SCK | SCKx, e
Ty Ty TR tivsLe SINX 10 - 10 - ns

. SCKX,

SCK | —SIN 7~ — /L RH#H tsLixe SINX 20 - 20 - ns
SCK 3. F V) W5 tr SCKXx - 5 - 5 ns
SCK 7. V) W5 R SCKx - 5 - 5 ns

<EEFEHE>
-  CLK FEIE— FEDXFHEIETT,

- teyep/t. APB VR OO v DH 1 IR TY,
VNFIr20o3 2 Y FUALERSATIVEAPBNNIBE/ZDNTIE 8. TOv o Z1v 0S54 #SEL TS
éc ‘0

- RBERIEEYOT—F - K— FEEDADRIETT,
#IZ (£ SCKx_0, SOTX_1 DHEAB P LIRS TT,

-  HEFEFZE CL=30pF &

Document Number: 002-05650 Rev.*C Page 72 of 111



&= CYPRESS

e 4 EMBEDDED IN TOMORROW™

MB9B520M

) —X

tscyc |
scK Von 7 VoH
/ VoL -
tsHow

V
soT o

VoL

tivsui tsLixi
+ Vi Vin
SIN % Vi Vi A~
VAL E—R
< tsHsL > tsLsH .
SCK Vin Vih N
Vi S Vi Vi
N P
tr tsHove

SOT Vo

VoL

-« pla
SIN B tivsLe tsLixe
ViH ViH
-~ Vi ViL

AL —TF— K
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CSIO (SPI =1, SCINV =0)
(Vec = 2.7V ~ 5.5V, Vss = 0V, Ta= - 40°C ~ + 105°C)

. - Vec<4.5V Vce24.5V
HH £ ¥4 &% = = = — By
=/ =X =/ =X
R—L—F - - - - 8 - 8 Mbps
S0 I/ -
;/)I’ 7;;1/2 ljr i 7 tscye SCKXx 4tcyep - 4tcyep - ns
. SCKX,
SCK T —SOT JEAERE] tsHowvi SOTx -30 +30 -20 +20 ns
SIN—SCK | SCKX, NAH
Yy b7 v TR tivsti SINX Fe R 50 - 30 - ns
SCK | —SIN 7~ —/L R tsLixi SS(ill\(l))((v 0 - 0 - ns
R SCKX,
SOT—SCK | FEFELIRF(H tsovLl SOTx 2teyer - 30 - 2tcyer - 30 - ns
S0 ]/ -
SRt tssw | SCKx Ztover-10 | - Ztover-10 | - ns
A » N
/H)/?;l// ;Zpgtj »7 tsHsL SCKXx tcyer +10 - toyer +10 - ns
SCK 1 —SOT i ZE 5] tsHoVE SCKx, - 50 - 30 ns
SOTx A L=
SIN—SCK | SCKx, e
. tivsLe SINX 10 - 10 - ns
SCK | —SIN 7~ —/v R tsLixe SS(ill\(l))((v 20 - 20 - ns
SCK 37 T 1 W[ tr SCKXx - 5 - 5 ns
SCK ~7_F 0 HE[H] tr SCKx - 5 - 5 ns

<EEFEHE>
-  CLK FEIE— FEDXFHEIETT,

- teyep/t. APB VR OO v DH 1 IR TY,
NNFIr203 2 Y FUALERSATIVEAPBNWNIBE/ZDNVTIEIB. TOv o Z1¥ 0S54 #FHLTSLFSE
L,

- RBEREEYOT—F - K— FEEDADRIETT,
#IZ (£ SCKx_0, SOTX_1 DHEAB P LIRS TT,

-  EFEMZE CL=30pF &
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tscve |
Vo
A Voo VoL
SCK tsovi ‘Y tsHow
Von ~Von
SOT VoL VoL
¢ tivsui > tsuxi »
Vi ViH
SIN VL Vi
T AHAE—FR
tsLsH tsHsL
SCK V. /v v
= Vi AV I "
€ -«
* te tr {sHoVE
SOT VoH ' Von
VoL Vor
tivsLe tsLIxe
ViH ViH
IN
S Vi Vi
AL —TF—F
*TDRL VAZIZTA b5 L2 L
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CSIO (SPI =1, SCINV =1)
(Vec=2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

- - Vec <45V Vcee24.5V N
HH e | WmT4 & = = = = BAr
=D =X =/ =X

R—L—F - - - - 8 - 8 Mbps
S0 I/ -
;/)I’ 7;;1/2 ljr i 4 tscye SCKXx 4tcyep - 4tcyep - ns
SCK | —SOT & [ tsLovi %C(:)}'(I'))(( -30 +30 -20 +20 ns
SIN—SCK T SCKX, ~ A K
Ty hT TR tvsH | g Ny ENENT 50 ) 30 - ns
SCK T —SIN 7 —/L FHFHE tsHixi SS(I:E;((’ 0 - 0 - ns

N SCKX,
SOT—SCK 1 HEJERFH] tsovHi SOTx 2tcyep - 30 - 2tcyer - 30 - ns
S » -
I/_)/j:lj Xyrpéj »7 tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
S0 ]/ -
.:i'..)/?ﬂ//;a]g >7 tsHsL SCKXx tcyer + 10 - tcyer + 10 - ns
SCK | —SOT JZAERF torove | SCKX . - 50 - 30 ns

SOTx AL —7

SIN—SCK T SCKX, TR
Ty hT oy TR tivsHE SINX 10 - 10 - ns
SCK T —SIN 7 —/L FHFH tsHIXE SS(I:E;((’ 20 - 20 - ns
SCK 37 F b B[] tr SCKx - 5 - 5 ns
SCK 37 - V) HE[] tr SCKx - 5 - 5 ns

<EEFEH>
-  CLK FEE— FEDXZHEIETT,

- teyep/d. APB NI 2O w o DY 1 OB TT,
VIFIF0o320 U PALEGSATIVEAPB NWIEEI/IZDIVTIEB. TOavo&1+v 54y
FSEL TS,

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

-  HEFE#ZZE CL=30pF &
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tscve |
/A

SCK Vo VoL Vo

——— tsovH ————» tsLovi

Vo Von
soT >X(Vm Vo

1 tivshi >le tsHixi
Vi Vin
SIN Vi Vi
VAKX E— R
tr tr
> tsHsL > tsLsH
I
SCK V \V/
i " " Vi ViL
tsiove

VoH I Von
SOT

VoL VoL

¢ tivsHE e tsHIxE
ViH ViH
SIN Vi Vi
AL —TE— K

UART M8 0w o A (EXT =1)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

EE LGRS & g/ BX | B g
TUTNT vy ISV A tsLsH tcyer + 10 - ns
TUTNT ey I HY SV AT tsHsL tcyer + 10 - ns
— CL=30pF

SCK 7. F v R t - 5 ns
SCK 37_F 0 HE[H] tr - 5 ns

tr tsHsL te

N I P — > | tsLsH —>

ViH ViH
SCK ViL ViL ViL
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12.4.10 $kBAS 1S 20

MB9B520M <,

) —X

(Vcc =27V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

£ w FRIBME .
HE RS % F 5 & = _ B =
=/ BX
AD @2 R—%
ADT i
© NUTAT]
FRCKx - 2tcver*! - ns | VT FANAD
sy
A7 b
AF178L Al ttl:m ICxx feot
DTTIxX - 2tcyep*! - ns | WY=L —4
INTOO ~ INT23, *2 Dtovop + 100% ; ns | S ERELAL
NMIX *3 500 - ns NMI
WKUPxX *4 500 . s | TATT RIS AT A
T 7

*1:tover X APB RS2 7 11 v 7 DA Z LI T, AID 2" —& | ZHEREH A ~, INERENAL DNt ST 5 APB N2 & F1Z

ONWTE 87 Ry IV HATY T T A ZBRLTIEEN,
¥ T — R, R —TFT— i
*3: XA ~F— R, RTCE—F, 2 hvy 7 E—
*: T4 —TAH N RTCE— R, T4 —TAX LA Ay TE— N

tINH
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12411 27y Fho>8 814520
(Vcc =27V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

Hig(E
EHH L) &5 Bfy
=/ME =A{E

AIN Sii"H"iig taHL -

AIN "L taLL -

BIN siti—"H"gi tBHL -

BIN "L " teLL -

AIN"H" L~ L5 -

BIN 37 |- 0 5[ tausu PC_Mode2 % 7-1% PC_Mode3

BIN"H" L LG .

AIN 57 F 0 IS tsuAD PC_Mode2 % 7-i% PC_Mode3

AIN"L" L~ -

BIN v7 T 0 5 F tabeD PC_Mode2 ¥ 7-i% PC_Mode3

BIN"L" L~/ 6 -

AIN 7 [ 1) 5 tepAU PC_Mode2 ¥ 7= 1% PC_Mode3

BIN"H" L~/ 65 tsuau | PC_Mode2 %7-13 PC_Mode3 |  2tever™ - ns

AIN 37 _F v B[
AIN'H T~ 5 .
BIN 7 F V) B RS AUBD
BINL" LUl 6 _

AIN 57 F 0 ] teDAD PC_Mode2 ¥ 7-1% PC_Mode3
AINL L~ 5

PC_Mode2 ¥ 7= 1% PC_Mode3

BIN 7 |- 0 E#fsﬂ tabsu PC_Mode2 ¥ 7= 1% PC_Mode3
ZIN b §"H tz QCR:CGSC="0"
ZIN S f-"L g tziL QCR:CGSC="0"
ZIN LR E D B AIN/BIN ) uqn
SR 37 F Y B tzaBe QCR:CGSC="1

AIN/BIN X2 F 0 37 E D
EERE 225 ZIN LULFEE

*tever X APB XA T 1w 7 DY A 7 VIR T,
TTw RATERBRRINTWND APB ARRAEZIZOWTL 870w 7 XA 7T 2L TLIEIN,

tasez QCR:CGSC="1"

tAHL taLL

< 5 <
AIN

< > < > +—P »

tauBu tBUAD tADBD tBDAU
BIN
> < >
tBHL teLL
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| tBHL | | tBLL
BIN
< P> < P> —»p >
tBUAU tAuBD tBDAD tADBU
AIN
tAHL - ) taLL
« .\
tzn
ZIN
Y o _____MX._
ZIN N )
N /
AIN/BIN
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12412 12C #1327

MB9B520M

Sy —Z

(Vec=2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

Standard- Fast-
EE B E0 mode mode Bt %
&M | BK | BN | BK

SCL 7 & v 7 JE 3 fscL 0 100 0 400 | kHz
(KHB) T2 — k1 &t
A= R tHDSTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 v v 7 "L"Ig tLow 4.7 - 1.3 - us
SCLZ m v 7" "H"I& tHIGH 4.0 - 0.6 - us
KiE TAHZ— ) Z&
Ty N7y R tsusTa 4.7 - 0.6 - us
SCL T —SDA| CL =30 pF,
T — & )b RIREH R = (Vello) ™ 2 *3
SCL | —SDA| 1 tHDDAT 0 3.45 0 0.9 us
T—Ftv N7 v TR
SDA | 1 —SCL 1 tsubaTt 250 - 100 - ns

(A by 7) i
Ty b7 T tsusto 4.0 - 0.6 - us
SCL T —SDA T

(2~ 7| Gl

(R4 — R &ML DMDAR taur 47 - 1.3 - us
7 U —FEH
JART VA tsp - 2tcycp ™ - 2tcycp ™4 - ns

*1:R, CLIE. SCL,SDA Z A > DO NT v FHH, ARAFETT, Veld 7 VT v T IRELOBIREE, lou 1% VoL RFEEF A2~ L E T,
*2: I K thopar 1T 72 < E BT NA AD SCLE B O "L KM (tow) ZHER L TWaWE W) Z L &z L TWRITIUER D $8 A,
*3: Fast-mode 12C /X A5 /3 A} Standard-mode 12C /S A Y AT AZHE A TE £973, TR &N D 5 tsupar=250 ns Ziii e L7zt

X720 XA,

*4: teyep I, APB XA 1w 7 O A ZVEREITT, PC RSN TV D APB NAEZIZHOWTL 8.7 0y 7 XA ¥ 7T A
MR LT 72 &V, Standard-mode i fF X, APB X2 7 11w 7 % 2 MHz UL EICERE L TL 72 &V, Fast-mode fif 1%, APB
NA7 w7 % 8MHz LLEIZERE L T E &V,

\ Ay ><7
SDA - / y 1 A N -
—_— tsusta
trow
scL L
- « —»
tHpsTA thooar  then tHosTA

teur

tsusto
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12413 JTAG #1327

MB9B520M 1) —X

(Vec=2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 105°C)

- ) RS
A 5 WTH &# _ Wt | E
=/ =X
TMS, TDI . TCK, Vcc=45V 15 i ns
Ty b7 SRR TTAGS TMS, TDI | Vcc<45V
TMS, TDI t TCK, Vcc=45V 15 ) ns
7R — L KB TTAGH TMS, TDI Vec <45V
\ TCK Vec=45V - 25
i
TDO & ZEFER] titacp TDO Vcc <45V - 45 "
<HEEFEH>

-  HEE#ZE=E CL=30pF &

TCK

TMS/TDI

TDO
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125 12 Evy F AIDaV/IN—4

AID R ESMRYE
(Vecc =AVcec = 2.7V ~ 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C ~ + 105°C)
i . 8 .
EH iE b ok - - - B w&E
&/ gk =X
Sy 1RTE - - - - 12 bit
ROy AR ERR 7 - - - £15 £45 LSB
T BRI RR A - - - £1.7 £25 LSB
Yu hsrUva L EBE Vor | ANXX } 10 115 v |AVRH=27V~55V
TIVA I —)L
NS UL g VEIE VEsT ANXX - AVRH+5 | AVRH +15 mvV
0.8*1 - - AVcc=45V
Z5 YA IRFH - - us
1.0*1 - - AVcc <45V
3 . 0.24 - AVcc=45V
Y TY TR ts - 10 us
0.3 - AVcc <45V
40 - 1000 AVcc=45V
XTIy 7S teek - ns «
50 - 1000 AVcc <45V
EIERF PR REE RS ] tstT - - - 1.0 us
7w 7 AR Cain - - - 9.7 pF
N 1.7 AVcc=45V
T a7 AT Rain - - - >4 kQ Aoc <45V
F ¥ RHIEE X - - - - 4 LSB
Trwu s R— AN — 7 &R - ANxx - - 5 nA
T a g ANJ)EE - ANXX AVRL - AVRH \Y
§ - AVRH 2.7 - AVcc \Y,
JLYEEIE
- AVRL AVss - AVss \Y,

*1 BHEERENE U R () + 2 U XT R (te) oI,

B/ NEHIER O T, LT O@ Y T,
AVcc=4.5V HCLK=50 MHz 4> 7" > 7§ 240 ns, = >~ 7 IEfH: 560 ns
AVcc<4.5V HCLK=40 MHz 4> 7" ) > 7' K§[]: 300 ns, = > ~<7 IEfH]: 700 ns

YT TR (ts), 2T 7y 7 AR (tee) DHIE AR T H L O LT E I,

YTV THE, 2T 7 ay JEMOBREICOWTE, [FM3 773U XU T7xF)b~v=a TV Trhaerl<safkl] o
FCHAPTER 1-1: AID 2" —4 ] OFZ SR L T EZ &V,

AD S NR—=H DL AZDFREIL APB XA T v I DA A IV T TRRENET, AID 2 =2 R3S T\5 APB
NAFZZONWTL 18, T uw s ZA4¥ T T7h) Z2BRLTLKESD, Yo7V 7B ar7say 73— 7n0y
7 (HCLK) D BAER S vE T,

*2 HNRA = H LRI W ME RS T Y TR E DY £9, LT D) AR T I I T IR AR E LTS
él/\o

*3 =L ST HERE() 1 (R 2)D T,
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Tra s
& BRI

ANxXx
7 Fm g AI T RGO

Rext Rain

Cain

('1)ts = (Ran+Rext)x Cainx9

ts:

RaiN:

Cain:

Rexr:

(# 2) tc=tcck x 14

tc:

teek:

Ty TR
AID D AFHEHT =15kQ  ch0~ch7 45V = AVec = 55V DA
AID DAFHEHT =16kQ  ch8~chi15 45V = AVcec = 55V D4
AD DASHEHT =17kQ  ch.16~ch26 45V =< AVcc = 55V D4
AD D AFHEHL =22kQ  ch.0~ch7 27V = AVec <45V DA
AID D AJHEHT =23kQ  ch8~chil5 27V = AVcc <45V D4
AD DASHEHT =24kQ  ch16~ch26 27V = AVcc<45V DFE
AD DASAR =97pF 27V = AVec =< 55V DA
SNESEIEE O TIA v B —H R

= vt
a7 ey 7 EAY
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1251 12 Fw AFAID I2/IN—82DFEDEE
ay AT AID 2R =22 X 0B e[ EE7e T v 7L

AR SE b T2 Y 3 2 4(00000000000000 «<—— 0b000000000001) & 7 /LA — b b T2V a VK
(0b111111111110 «— 0b111111111111) % A 72 EHR & FEEROEHEFE & DR 7S

W ERMERE: )3 — F& 1LSB 1L S 2 DI LE e A& O PRED b O 7

Ry EARMERA S W ERRERA S
OXFFFT
N N
OXFFET N Ox(N+1)T FIROEBRHE

{1 LSB(N-1) + Vz7} : : : :
OxXFFDT AN ;"" Vi
y FST H H

| %’ \ s | s

| LN . oxn AT T

R 0x004 N VNT e
H Pl (GEE) Ay
= 0x003 7 TN ROXN-DT e HY(N+1)T
f\ 18 KERDOZ R i (= L
i 0x0027 T VT
O = 9 S PO\ (FENE)
0x0017 ] 0x(N-2) 5
Vzr (RHIfE) P EBRO R
AVRL AVRH AVRL AVRH
VR =] TFrua s AN

VnT - {1LSB X% (N - 1) + Vz1}
1LSB [LSB]

FUH VAN DRSSy ERERE S

ViN+1)T - VNT

TIUENVHIIN OO ERERZE = 1LSB - 1[LSB]
_ VEsT - Vzr
1LSB = 4094

N:  AD = N—=2FVZ )V HIE
Vzr: T % V5 0x000 7> 5 0x001 (23R 5 B+

Vest: T 2% VT2 OXFFE 7> 5 OXFFF (2384

i)
H

=53
F,

%)
%)

H

VnT: TV Z VI 0x (N - 1) 6 OXN ISERE S
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126 10 Ewy F D/IAVIN—4

MB9B520M 1) —X

D/A EMEES Y
(Vee = AVec = 2.7V~5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C~ + 105°C)
- " HREE N
HH s ¥4 — - — By w&E
&/ =H =X
S - - - 10 bit
te2o 0.47 0.58 0.69 us T 20 pF
ZE YA IREH]
te100 2.37 2.90 3.43 ps | Afaf 100 pF B
Ty E AR 251 INL -4.0 - +4.0 LSB
oy EAREREZE*1, *2 DNL -0.9 - +0.9 LSB
DAX
- - 10.0 mV | 0x000 7% & HF
WAOELEA 7'y b Vorr -
-20.0 - +54 mV | Ox3FF 3%
7 2 3.10 3.80 450 kQ | DIA BfEiE
e Ro
A rE—=F A 2.0 - - MQ | D/A f& 1k
Hy A T E R tr - - 70 ns

*1: M T HE
*2: 0x200 7% ERFIZ BT K
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12.7 USB %%
(Ve = 2.7V ~ 5.5V, USBVce = 3.0V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 105°C)
3 . FRiRME N
HE s | WF8 &4 B w&E
=D =X
AT H L ~ULESE ViH - 2.0 USBVcc+03 | V |*1
Sy ASTL LAV EE \ - Vss - 0.3 0.8 \VARES]
T EE A S Vo - 0.2 - v %
Eha®g E—RNL Y Vem - 0.8 25 VvV o|*2
A I iy
13 L& . ) *
HA"H" L~y + VoH HEHI= 15 kQ 2.8 3.6 Vv 3
S L - 4
H7"L L~ LB VoL HETNT > T 0.0 0.3 v |*3
UDPO #HHi= 1.5kQ
7 a AL — I/ EIE VcRrs UDMé - 1.3 2.0 V |*4
37 Y B tFR Full-Speed 4 20 ns |*5
AvA i t Full-Speed 4 20 n *5
itk ﬂ 2 /ji 0 - _ :
R terem Full-Speed 90 111.11 % |*5
~vF7
WA v e—" 2 ZoRv Full-Speed 28 44 Q |*6
N _E D R tir Low-Speed 75 300 ns |*7
AR tLr Low-Speed 75 300 ns |*7
S EO ALY REH fLRFM Low-Speed 80 125 % |*7
~vFT

*1: USB 1/0 @ Single-End-Receiver D A1 v F 7« AL v g /b REEIL Vil(Max)=0.8V, Vin(Min)= 2.0 V(TTL A FJHK) DOHiHAN
WCRRESITWET, £z, /A RXEELRTEEL70O X7V U RAREEE R ETOET,

*2: USB %87 — # (5 D521, Differential-Receiver % {1 L £, Differential-Receiver |%, Z=Z&hT — X AJjn3a—hL - 7
FUR-UT7 LR LUK L, 0.8V ~25V OHIFANIZH D & ZI21%, 200mV OEBIVATNRERH Y £7°,
LREERGIL, oy - = FANELERIA L SO TVET,

1.0

02 —--- .

T T T T T 1 \=I\ T T T
08 25
2T - T— FANBE [V]

/N A TR [V]

*3: K7 A O TIBREIRE /71X, Low-State(VOL) T 0.3V LAT (% 3.6 V, 1.5 kQ #ifif), High-State(Vor) T 2.8V LI (X 7T > K, 15 kQ
AR T,

*4: USB 1/0 O AR 7EENH 112 5-(D+HD-)D 7 1 AFBEIE, 1.3V ~2.0V OHFANICH Y £,
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v

VersHi#S i

*5: Full-Speed &7 — # {5 5037 £ D (Trise) & 32 T Y (Tfall)FFfAHE T3, HJ1EZEBED 10% ~ 0% ORFF CER SN E T,
% 7= Full-speed Buffer [ZB8 L Tix, Tr/Tfi%, RFI R ZH/ M3 5729012, THTf lbE 2 10%8N & BE S THET,

Trall
57 _E Y R AvAN U S|
Full-speed Buffer
1 Rs=27Q
TXD+ — —ANy

TxD-

| i 1L
| ( ) C=50pF
3-State Enable —— } /;
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*6: USB Full-speed £t (%, 90 Q + 15% D FilEA o v°— & o X (Differential Mode) T, > —/V RE&N/Y A Ak « XTr—T %L
Tfrbh ¥,
USB #i#& 1%, USB Driver D) A > B — & 2 A1 28 Q ~44 Q OFFAPNIC 2TV 622 L2 BE L TRV | Fil#is 25
BL, NG REEDHEDIZ, T4 A7 U — MEFHERPIERR) ZIMNTHZ L2 HEL TOET,
A USB I/0 Z T A DOBICIT, EAHHIRs & LT 25Q~ 30 QHERE 27 QAN L ZHEMAL 7280,

Full-speed Buffer

! 5 Rs
TxD+ :Q 28Q ~ 44Q Equiv. Imped.

: ! Rs
TxD- 3 O 28Q ~ 44Q Equiv. Imped.

3-State Enable __.J ST HHTE LTEEL T fiéb\j

___________________

HESEHE & L C27Q OEFEHZ ML T &0,

Rs EAHEHUHE 25Q ~ 30Q
F7-

. [E24 RFITREZE BSWLAN DL # AL S0,

*7: Low-Speed ZEEIT — Z {55 Dz _E Y (Trise) & 32 F U (Trall)F R E <9,
HAME B EED 10% ~ 0% DR CERZ SN ET,

Trall

2B Y RERE] SEF D B

SR ARSI, TLow-Speed Load (Compliance Load)] #ZMH LT Z &0y,

Document Number: 002-05650 Rev.*C Page 89 of 111



&= CYPRESS

-_— EMBEDDED IN TOMORROW

Low-Speed Load (Upstream Port Load) - Reference 1

MB9B520M 1) —X

Low-speed Buffer
T ITTTTTTY 270
TxD+ v
f ) Rpd é CL = 50pF ~ 150pF
ST /;
; =270
TxD- . J_
| Rpd — 500F ~
3-State Enable *.J 4 ] Cv=50pF - 150pF
S Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
270
TxD+ e 1 VTERM
3 /; CL=
3 . Rs=270 6000F Rpu
TxD- | _T_
| ( Y CL= Rpu=1.5kQ
3-State Enable — 1 /—|7; VTERM=3.6V
o | 600pF
Low-Speed Load (Compliance Load)
Low-speed Buffer
LT Rs=270Q
TxD+ —| MWV——
§ O CL = 200pF ~ 450pF
! /;
Rs=270
TaD- AWy
i ( ) CL = 200pF ~ 450pF
3-State Enable -+ /;;
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12.8 EEERHFE

128.1 HEFZEL Y F

MB9B520M 1) —X

(Ta=-40°C ~ + 105°C)

. RiE(E
\E k=) e 303 Eify £
B/ g BX

R VDL SVHR™= 2.25 2.45 2.65 V | R TR
fEbREE VDH 00000 2.30 2.50 2.70 V | BE LA
B EE VDL SVHR™= 2.39 2.60 2.81 V | FBERE TR
bR+ VDH 00001 SVHR = 00000 D& A V | B LA
R VDL SVHR'= 248 | 270 | 2.92 V| R TR
fRBR T VDH 00010 SVHR = 00000 Dk V | BIE EA I
R VDL SVHR"= 258 | 280 | 3.02 V| IR TR
fiRBR T VDH 00011 SVHR = 00000 O #A%fE V | B LA
FH VDL SVHR'1= 276 [ 300 | 3.24 V| BIER TR
fiRBRTE T VDH 00100 SVHR = 00000 31 V | BIE LA
AR VDL SVHR™= 204 | 320 | 3.46 V | R TR
fiR BT VDH 00101 SVHR = 00000 o k& fE V| B AR
BRHAEE VDL SVHR'= 331 | 360 | 3.89 V | R R
bR+ VDH 00110 SVHR = 00000 3 fE V | BIE LA
B VDL SVHR'1= 340 [ 370 | 4.00 V| BERE R
fRBR AT VDH 00111 SVHR = 00000 Dk V | EBIE EA I
I VDL SVHR'1= 368 | 400 | 4.32 V| BIER TR
fiRBR T VDH 01000 SVHR = 00000 O #A%fE V | B LA
B VDL SVHR'1= 377 | 410 ] 4.43 V| B TR
fRBR T VDH 01001 SVHR = 00000 ™ Hi#s V | BIE A
R VDL SVHR"!= 386 | 420 | 4.54 V| IR TR
BRI VDH 01010 SVHR = 00000 O HLF4fE V | BIE LA
LVD ZZERF B REH tLvow - - - 8160xtcycp*? us

LVD £ HH I AEF[H] tLvopL - - - 200 us

*1: REERHEERE L Y A X (LVD_CTL)® SVHR By M, {KEEMH YU &~ T SVHR = 00000 ([ ## b 2 E T,

*2: tever 1X APB2 /XA 7 1w 7 DA 7 VERRITTE,
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12.8.2 EEFHELHEAH

MB9B520M 1) —X

(Ta= - 40°C ~ + 105°C)

HEE
EH L= &% By =
=/ o =X

TR VDL SVHI = 00011 2.58 2.80 3.02 V | BT TR
fiRBR BT VDH 2.67 2.90 3.13 V | BE LA
1 Y FE VDL SVHI = 00100 2.76 3.00 3.24 V | BIERE TR
iR REE)+ VDH 2.85 3.10 3.35 V | EBJE LA
1 Y FE VDL | «\/mi = 00101 2.94 3.20 3.46 V| B TR
fERREE T VDH 3.04 3.30 3.56 VvV | B
T VDL SVHI = 00110 331 3.60 3.89 V| EERE TR
fRBR AT VDH 3.40 3.70 4.00 V | & LA
T VDL SVHI = 00111 3.40 3.70 4.00 V| B TR
fRBR AT VDH 3.50 3.80 4.10 V | &JE LA
i BB T VDL SVHI = 01000 3.68 4.00 4.32 V | BT
bR+ VDH 3.77 4.10 4.43 V | EBJE EAEF
i H BT VDL SVHI = 01001 3.77 4.10 4.43 V | BIERE TR
fRBR AT VDH 3.86 4.20 454 V | BT LR
BT VDL SVHI = 01010 3.86 4.20 454 V | B TR
bR+ VDH 3.96 4.30 4.64 V | EBJE EAEF
LVD ZZERF B IFH] tLvow - - - 8160 Xtcvep™ | ps

LVD i H 2 ZE R tLvopL - - - 200 us

*teyep (X APB2 NA 7 11w 7 DA 7 JLEERT T,
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129 75y atEYEAHABEEREE
12.9.1 WAZI LR

(Vec=2.7V ~ 5.5V, Ta=-40°C ~ + 105°C)

RIGME .
HH e B Bifsr e
L Sect 1.1 2.7
o s g > s | T ENIEALIEN & S
Small Sector 0.3 0.9
ey A E ) 16 310 s | VAT AL DTNy REEIERR S
F o 7L 6.8 18 s | EC O BT EA I & A T

* PRI E AR ORFRME, RRITEHZ 1 5 E TOMRGEHE T,

12.9.2 BRAAH 1 OIE T—5 RIFERE]

HE/FEAAHY A I(cycle) BRI (E) sz
1,000 20*
10,000 10*

* IR +85CIy
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12.10 R & 2\ A 15 iR EFRE
12.10.1 EHBER : EAAWKUP

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

'ERANI Y MR

MB9B520M 1) —X

(Vec=2.7V ~ 5.5V, Ta=- 40°C ~ + 105°C)

HRIE
HE Sl . LT "%
| mE | BXx 8 i
A —7F— tevee ns
EH CR A A ~E— I
A B <E—F 40 80 us
PLL % A ~%— R
{E3# CR # A ~E— } 340 680 us
PTH AL T R tient 680 860 s
";TE f;?l . 268 503 s
F 4 —F AR RTCE— R 308 583 us RAM fREf72 L
TA—TAZU N A Dy TE—F 268 503 us | RAM {554 0

* BURE OB KRB CR DFFEEICIKFE L £,

AR B A EIREEGI (SR EA A E IR )

External
interrupt

Interrupt factor
accept

CPU
Operation

Active

tient

Interrupt factor
clear by CPU

Start

* HMEREDAAIIILITY T v DRHERER
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A5 A EREEBI(RER Y Y — R BHAHEIREE)

Internal
resource
interrupt

Interrupt factor

Active
accept

[

-~

[ te [

et : Interrupt factor
I clear by CPU
[
[
[
CPU
Operation Start

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

<EEFH>

-  EREREEEENT—RFIEICELGYET,
EBIHEENT— FH 6 DERBERLFMI T73Y XYTzS)v=2F/L]D [CHAPTER 6. EHEZHE— ]
DX AN E— FEEFBIFESHEL TS S0,

- BAAREIERE. CPU S EIRT BEIEE— FIZIEEEENE— FEBIIDRKEIZIEFL T, FMIL TEEEEE— K
FSEL TS,
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12.10.2 EHEH - v F

Uty MERNPDL T v 7T LEERMGE TORMZR LET,

'ERANI Y MR

MB9B520M 1) —X

(Vcc =27V ~ 5.5V, Ta=-40°C ~ + 105°C)

_ HEE
of= ne , Bty EE
B mK*
AV —TE— R 148 263 s
FHCR # A ~T— K
A B vE—F 148 263 us
PLL # A vE—F
&% CR ¥ A vE— ] 248 463 s
YT EA2E— R trenT 312 496 is
RTC — K
2y T 268 503 us
F 4 —F AKX RTCE— F 308 583 us RAM fR¥F72 L
TA—TAZL A ALy TE—F 268 503 us | RAM {55 0
* B O B RAEIX N CR O EIEFE L ET,
RE oA EIREBEF(NITX HIREF)
I
INITX
- |
I I I
' By ! !
C i
Internal reset Reset active | Release
‘ I
I I I
I e |
I : trenT :
! I
I
I
I
I
CPU
Operation Start
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AE A ERBERAERY V—R Yty FMERE)

Internal
resource
reset

Internal reset Reset active Release

| trenT

CPU

Operation Start

* RHEEIE—FOLE, WEY V=260 )y FITIIERERICE ENEE A,

<EEFH>

-  ERERFEEEENTE—RFCEICELGYET,
BEHEEEE— FO 6 DEFBEXE [FM3 773 NYZxSAIZaFI] D MEEEEHNE—F) DIZ2/T
E— REIESEBIFSHEL TS S0,

- BAAREEE. CPU HERT BEIEE— FIXAIEEEENE— FEBFIDRKEICIHTFL ET, FHLFM3 7731 N
Y72z S5)Nv=aF7/] D [CHAPTER 6: HEEEBENE—F] #ZFL TS0,

- IWNT—=F2 Uty MNESERLE )y FEIZBREET, /NT—F2 Uty NESERLE Uy FEIL T/NT—F421
Yy RELIT) FBELTSEE,

- Yty rHOS5DEREE, CPU [1E#FCR SUF— FIZERLET,
AXAL2oO0vIWPOPLL 20y 0 F@FTBEE. BMTHA1L200y 0 BRETFLHEO, X4 2PLL 2Oy oD
BEELEROCEIZGYET,

- RHBYY—RUYty ,FEIEZTOFIFRYI Yy FCSV Uty FERLET,
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MB9B520M 1) —X

13. A —5 &%
AoFvS e
Bk 35y55 | Ag7vd Ryr—o a%
I
AEY
Main: 64 Kbyte
MBIBF521KQN-G-AVE2 Work. 32 Kbyte 16 Kbyte s o
. 77 A P4 ¢
Main: 128 Kbyte . ..
MBIBF522KQN-G-AVE2 Work: 32 Kbyte 16 Kbyte (05mm E > F), 48 £>
Main: 256 Kbyt (VNA048)
ain: e
MBIBF524KQN-G-AVE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MBOBF521KPMC-G-IJNE2 Work: 32 Kbyte 16 Kbyte ey v
— TFIARAF T -
MB9BF522KPMC-G-INE2 Main: 128 Kbyte 16 Kbyte (0.5 mm v F), 48 £
Work: 32 Kbyte (LOA048)
Main: 256 Kbyte
MBIBF524KPMC-G-IJNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MBIBF521LQN-G-AVE2 Work: 32 Kbto 16 Kbyte s
- TT7AF v 7 - QFN
MBIBF522LQN-G-AVE2 Main: 128 Kbyte 16 Kbyte (05mm E v F), 64 £
Work: 32 Kbyte
Main: 256 Kbyte (VNCO64)
MBIBF524LQN-G-AVE2 Work: 32 Koyte 32 Kbyte
Main: 64 Kbyte
MBIBF521LPMC1-G-JNE2 Work: 32 Kbyto 16 Kbyte s o
— 75 AF v - LQFP
MB9BF522LPMC1-G-JNE2 Main: 128 Kbyte 16 Kbyte 05mm £ v F), 64 >
Work: 32 Kbyte (LOD0G4)
Main: 256 Kbyte
MBIBF524LPMC1-G-INE2 Work: 32 Koyte 32 Kbyte -
Main: 64 Kbyte
MB9BF521LPMC-G-JNE2 Work. 32 Koyts 16 Kbyte -
— TIAF Y -
MB9BF522LPMC-G-INE2 Main: 128 Kbyte 16 Kbyte (0.65mm £ v F), 64 £
Work: 32 Kbyte (LOGOGA)
Main: 256 Kbyte
MBIBF524LPMC-G-INE2 Work: 32K bte 32 Kbyte
Main: 64 Kbyte
MB9BF521MPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte v
: TIAF Y -
Main: 128 Kbyte . on
MB9BF522MPMC-G-JNE2 Work: 32 Koyte 16 Kbyte 05 mm( EQﬁ g;g),)so B
Main: 256 Kbyte
MBIBF524MPMC-G-INE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9BF521MPMC1-G-IJNE2 Work: 32 Kbnto 16 Kbyte i)
. 75 AF v/ « LQFP
Main: 128 Kbyte . o\
MB9BF522MPMC1-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.65 mm(EQi)Z;))' 80 v
Main: 256 Kbyte
MB9BF524MPMC1-G-JNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9BF521MBGL-GE1 Work: 32 Kbyte 16 Kbyte ) s
— 7F AF v 7 - PFBGA
MB9BF522MBGL-GE1 Main: 128 Kbyte 16 Kbyte ©5mm & F), 9 £
Work: 32 Kbyte
Main: 256 Kbyt (FDG096)
ain: e
MB9BF524MBGL-GE1 Work: 32 Kbyte 32 Kbyte
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14. 189 75— - Sifig~tiEE

Package Type Package Code
LQFP 80 LQHO080
D] A
DI AA

10820000 ARRARRAARRE

I3
=

1ARRRAAARA

20 4 NVIN
<_[ Sloofc]as]o] BOTTOM VIEW
b[€]o0s®@[c[2E®o®]
TOP VIEW
A
0~8
SEATING e Ac
A PLANE
L1 Al b
L Pt
SIDE VIEW DETAIL A SECTION A-A'
NOTES
SYMBOL DIMENSIONS
MIN. |[NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS ~ (mm )
A 1.70 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 | — [ 020 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. A\DETAILS 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.
E1 12.00 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

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

PACKAGE OUTLINE, 80 LEAD LQFP o
12.0X12.0X1.7 MM LQHO80 Rev ** 002-11501
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MB9B520M 1) —X

Package Type

Package Code

LQFP 80

LQJ080

A

D

D1

AA

41
ARAA

N

0

IS
S

i H
Y
m
=
m

~N
N

S AN
AJoio]c]aB]D] BOTTOM VIEW
Sozo]c]as]o] b Bl [~ @0),
TOP VIEW
A SEE DETAIL A
1 A
A 2] ‘
[a]oio0]c] Ll.“_g.zs:l Al% [—b—
L. SECTION A-A"
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. |NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 170 \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 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 016 | 032 | 038 TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
009 | — | 0.20 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.
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.
El 14.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 4 . 7
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 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
002-14043 **

PACKAGE OUTLINE, 80 LEAD LQFP
14.0X14.0X1.7 MM LQJ080 REV**

Document Number: 002-05650 Rev.*C

Page 100 of 111



a‘CYPRESS' MB9B520M 1) —X

e 4 EMBEDDED IN TOMORROW ™

Package Type Package Code
LQFP 64 LQD064
Dl A
T AA
D1
48 33 33 48
49 s 32 32 49
| | | | — | |
| | | | % — | |
| | | | — | |
—_ | e § g o |
| | | | — | |
] 1 |
— | — [E] — o |
| | | | — | |
= = = =] E [= = ==
| | | | — | |
A = e = =]
—_ | e § g o |
[ | & e [ = r—
64 = O e 17 17 o 64
1 16 16 1
I ) x ABA
O foaofc|AB BOTTOM VIEW
= EEE iofelas ol EOTTOMVIEW
b
TOP VIEW
SEE DETAIL A 0~8 A
74 ! Ac
SEATING b
o Al
L1 SECTION A-A'
L A
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 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A\TO BE DETERMINED AT SEATING PLANE C.
b 015 | — | 027 A
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
12.00 BSC. AT DATUM PLANE H.
D1 10.00 BSC. /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.50BSC A
REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 12.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 10.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 045 | 0.60 | 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
THE LOWER RADIUS OR THE LEAD FOOT.
A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
002-11499 **
PACKAGE OUTLINE, 64 LEAD LQFP
10.0X10.0X1.7 MM LQDO064 Rev**
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MB9B520M <,

Package Type Package Code
LQFP 64 LQG064
| @A
IE, 33
AAAAAAA
: = [e2]E] + —=
= [ ==
il
16
ax NV BOTTOM VIEW
o020 |c|A-B|D Q
b[@lors@[cT~s@®l 5

TOP VIEW

SEE DETAIL A
—/

i

[Slwn]
SIDE VIEW _
SYMBOL DIMENSION
MIN. |NOM. | MAX.
A — — | 1.70
Al 0.00 — | 0.20
b 0.27 | 0.32 | 0.37
c 0.09 — |1 0.20
D 14.00 BSC
D1 12.00 BSC
e 0.65 BSC
E 14.00 BSC
El 12.00 BSC
L 045 | 0.60 | 0.75
L1 0.30 | 0.50 | 0.70
] 0° — 8°

. 1 A
L Al
Lo V| e o AT

SECTION A-A'

DETAIL A

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

&DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

TO BE DETERMINED AT SEATING PLANE C.

@DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

&REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

DIMENSION b DOES NOT INCLUDE DAMBER 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.

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.

002-13881 **

PACKAGE OUTLINE, 64 LEAD LQFP
12.0X12.0X1.7 MM LQG064 REV**
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Package Type Package Code
QFN 64 VNCO064
$Joio®[c[A[8]
=y D2
D A
48 — 33 D 33 — 48
UU[UUUUUUUUUUUU[UU
(1\|0.10]C 49 32 _ 22 49
2X = = $Joio@][c]AlB
P d
- d
) g
») d
A 5 =
E] mouxe B g [ez]
P d
P d
P d
P d
P d
64 17 S S P35 \: 64
% nnnnnnnnn‘nnnnnnn
16 16 R
INDEXMARK I{L\I /@ }_ J“ b A
ooBc Als)
TOP VIEW 2% BOTTOM VIEW 00iC

EATINGPLANE
Al- SIDEVIEW
DIMENSIONS NOTES:
SYMBOL
MIN. INOM.IMAX | 1. ALL DIMENSIONS ARE IN MILLIMETERS.
: oo| 2 DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5M-1994
: 3. NIS THE TOTAL NUMBER OF TERMINALS.

Al 0.00 | — 005 | /4\ DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
D 9.00 BSC BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL

9.00 BSC HAS THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL,
. 3 | . | o5 THE DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.

: : : /6\ ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE OR E SIDE.
D2 6.00BSC 6. MAX. PACKAGE WARPAGE IS 0.05mm.
E2 6.00 BSC 7. MAXIMUM ALLOWABLE BURR IS 0.076mm IN ALL DIRECTIONS.
/6\ PIN #1 ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.
0.50BSC
0.20 REF /0\ BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
SINK SLUG AS WELL AS THE TERMINALS.

L 0.35 | 040] 045
N 64
ND 16

002-13234 **

PACKAGE OUTLINE, 64 LEAD QFN
9.0X9.0X0.9 MM VNC064 6.0X6.0 MM EPAD (SAWN) Rev**
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Package Type Package Code
LQFP 48 LOA048
k=
O]
AA
ARARA ARRRAAARRARA
24 1 37
o = |
o = |
o = |
o = |
— I
— I
o 1 o |
o = |
— I
o = |
13 1o I 48
HHHlﬂz . \ELLGELLELL
4x A AJo10]c]AB[D] BOTTOM VIEW
AJo20][c]AB[D]
[V CI BRG]
TOP VIEW &
A 1
. /—SEE DETAIL A \ .
o L i el ]
3 s e
1 — = o b
L= SECTION A-A'
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. |MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A — | — |70 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
AL 000 | — loz20 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
b 015 | — | 027 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
000 I — om0 /A\TO BE DETERMINED AT SEATING PLANE C.
/A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
D 9.00BSC ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D1 7.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
- 050 BSC AT DATUM PLANE H.
E 9.00 BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
o 700 BSC WITHIN THE ZONE INDICATED.
i 025 Toso To7s /A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
: : ‘ SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
L1 030 | 050 |0.70 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
9 o | — a° 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.

&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.
002-13731 **

PACKAGE OUTLINE, 48 LEAD LQFP
7.0X7.0X1.7 MM LQA048 REV**
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Package Type Package Code
QFN 48 VNAO048
E = $lo10®[cA]e]
A\Joao]c guuuygjuuuduu [SToo@[c]Ale]
) = '
2X 5 d
=) d
) d
) d
(] wova | o]
A =) d
) d
) d
-] d
7 pu
) =
o 0n00nn n’TTn n n\
INDEX MARK /7 w R
A ropvew E B——‘ ‘H— $0-10%c Ale]
0.05 C
BOTTOM VIEW

SIDE VIEW
NOTE
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL :
MIN. | Nom. | MAx 2. DIMENSIONING AND TOLERANCINC CONFORMS TO ASME Y145-1994

3.N IS THE TOTAL NUMBER OF TERMINALS.

A — | — | 090

A 000 | — | o005 /ADIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED

1 ; : BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP.IF THE TERMINAL HAS

D 7.00BSC THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL. THE
DIMENSION "b"SHOULD NOT BE MEASURED IN THAT RADIUS AREA

E 7.00BSC
/A\ND REFER TO THE NUMBER OF TERMINALS ON D OR E SIDE
b 0.20 | 025 | 0.30
6. MAX. PACKAGE WARPAGE IS 0.05mm.
D2 5.50 BSC
7. MAXIMUM ALLOWABLE BURRS IS 0.076mm IN ALL DIRECTIONS.
E2 550BSC
/A\PIN #1 1D ON TOP WILL BE LOCATED WITHIN INDICATED ZONE.
e 0.50BSC
/A\BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
R 0.20REF SINK SLUG AS WELL AS THE TERMINALS.
L 035 | 040 | 045 10.JEDEC SPEC  IFICATIONNO . REF: N/A

002-15528 **

PACKAGE OUTLINE, 48 LEAD QFN
7.0X7.0X0.9 MMVNAOQ48 5.5)X6.5 MMEPAD (SAWN) REV*
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Package Type Package Code
FBGA 96 FDG096
o}
M1l
2 o
Ei*[«
0.20|C
[&[oz0]c] «|bb000d0000S
2 v 00000PO0000
1| 00000000000 | o
—~©000+++++000
000 +++++000
& -—+—++++066 E1
s|ocoo++t+++000
.|ocoo++t+++000
s|coooopoo000
:|ocoooopo00O0O0
1| 00000)p0000G;
/ ﬁ L K J H G E D [ B A
PIN AL INDEX MARK A INDEX
CORNER A B —I-{S7]
TOP VIEW o 20)'(20 BOTTOM VIEW
DETAIL A
rm 2 //To20]c r A \
f— U | 7~ b
i [ ]
UOUU0UUPYUOUU
C —_ —
Sloos]c}— [¢] oy 12 f o
DETAILA [$[goos®@][c[A[s] —
NOTES:
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL MIN. NOM. MAX. 2. SOLDER BALL POSITION DESIGNATIO N PER JEP95, SECTION 3, SPP-020.
A - - 1.30 3. "e" REPRESENTSTHE SOLDER BALL GRID PITCH.
Al 0.15 0.25 0.35 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
D 6.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
6.00 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
D1 500 BSC SIZE MD X ME.
E1 5.00 BSC ADIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
MD 11 PLANE PARALLEL TO DATUM C.
ME 11 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
N 2% DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
T b 0.20 0.30 0.40 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR"SE" =0.
eD 0.50 BSC
oF 050 BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
D '0 00 "SD" = eD/2 AND "SE" = eE/2.
: AAl CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK
SE 0.00

METALIZED MARK, INDENTATION OR OTHER MEANS.

8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER

BALLS.

002-13224 **

PACKAGE OUTLINE, 96 BALL FBGA
6.0X6.0X1.3 MM FDG096 REV**
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