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32-bit ARM® Cortex®-M4F

FM4 Microcontroller

MBIBS60L >V — XL, @ Ko A k& RO DHOARGIEARANTICEG Shi-, R 2 By b~ narvte—7
TY, AU —XJL, CPUIZ ARM Cortex-M4F 7rtE v HZ2HEH L, 77 v Va2 AEVBLVSRAM OA L Fy 7 AEY L&Y
W2, JEgRE L LT, BE—FHIHA Y A <, A/D 2 —F, KF@EA ¥ 7 = — A(USB, CAN, UART, CSIO, I*C, LIN)IZ L ¥V £k

EhE9,
TYPE2-M4 LSS n £,

R

32 Ew I ARM Cortex-M4F 27

W7oy PR 0pl

W5 KENEE 345 160 MHz

BFPU ##

WDSP 4%t

WA ) F#Ea =y N(MPU): fLIAFA S AT AOGHEM % 1A Lk
SEHFET,

WX 2 MR Y ZEAR 2 b r—F(NVIC): | F ¥ R /LD
NMI(/ >~ A D TIVELATRY & 128 F ¥ LD AR ELRAIC
*ite 16 DERALMBIE L~V EHRETEET,

W24 B v 3 AT L H A < (Sys Tick): OS # 2 7 EHHD T A
TLIA 2 TT,

FToFvTAEY

[ZF5vydat®l]
AV =R, 200N LTZT T o a2 AEY L E
TO

WAL TT v aRXE]
Ok 512 K31 b
016 KA O ML—ARy 77 2E Y ERFEHALEZ, 7
Ty arAEVT 7T L—XHEREE N
O77vvaAEU~0Y— K7 78R &, @ERENEK 72
MHz % TlE 0 wait-cycle T3,
72 MHz FV REWGAETH, 77 v v aXE) 7787
;;5%’@EK£ V. 0 waitcycle & [FI%ERT 7 B A %E{TA
o=— NrEEREX= U 7 ¢ BRE
BU—7 7T yvarAt]
O32 K31 b
olU—R¥A71:
* 6 wait-cycle EH{EEHELAY 120 MHZ ##8 %., 160 MHz LA
To%E
* 4 wait-cycle BIfEE 45728 72 MHz %%, 120 MHz LA
ToHE
* 2 wait-cycle BIEEMED 40 MHz 2 %, 72 MHz LT
DEE
* 0 wait-cycle EH{EBHELAS 40 MHz UL F OH6A
OtXx= U7 sfmiEa— MREHEX 2V 7 e L L
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[SRAM]

K —=XDA 2 F v 7 SRAM L. 3 DDOMAT L 7= SRAM
(SRAMO, SRAM1, SRAM?2) (2 X Y #pk & £9., SRAMO i,
Cortex-M4F =1 7 @ I-Code /N A, D-Code /X A 2445 L £7,
SRAMI,SRAM2 (%, Cortex-M4F =2 7 ¢ System /3N A [ZH4f5 L
£

BSRAMO: #x K 32K /31 b
BSRAMI: g K 16 K /31 h
BMSRAM2: it K 16 K /31 k

USBA 232 7x—R
USBA U H 7 =2—RIT A ALFRRANTHEKINET,

MUSB 7 /31 A
O USB2.0 Full-Speed %t/
ORK6ARDT Y RKiRA v MY R—-FLET,
e T RKRA L F 0z b — LRk
« TV REA VR L 2IIANTEEE, A VBT T B,
TA Y aF ARk A& ER AR
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e TV RKRA VP IS IHE TNy 7 7 iRk
OfFTy RiRA LV FOY A XL FREDOERD
e T RKRA L H0,2~5:64/34 b
e TV RARA L K 1:256 734 |

BMUSB 7R A |
OUSB2.0 Full-Speed / Low-Speed %}t~
D?/V{Eii@, A BT NRE, TA YU aF ARk E Y
OUSB 7 /31 2 O#Efe/ Bl oo B B
OIN/OUT b—72 VHED NV Ry = —27 % » b O B BhLER
O RN v R 256 /34 F&HR—h
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CAN 13 7x—RX (1 Fv¥RI)
ECAN f1:4£ 2.0A 3 L U 2.0B 12 5L

W K#R% L— k: 1 Mbps

W32 A v —U Ny 7 7 i

RIVFI7o92a0 )7L 03T —X(&K6
FrRIL)
W64 /XA | FIFO & U (FIFO BEITWMEE—F - £y FROR
ENZ XY AE)
BT v LT EICEEE— REROFNLRIRNTE T,
O UART
O CSIO
OLIN
oI’C
BUART
OR_EX TNV NNy Ty
a/%U T 4 H Y /e LRI ATRE
OFAR—L— =X L — X
oy 7 & ) T a7 & LA RE
ON—Ry=z77wm—-+2arha—/» : CTS/RTS IZ L D&
=15 B ENHIfEI(ch.4 D &)
O&ERT T —RHKENRYV T4 =T —, 71— 7=
F—, =TT —)
ECSIO
O _F\X TNy Ty
OHEAR—L— 2R L —X N
OA4—\7 =T —RHEEE
a7 LF v T L MERE(Ch.6 D7)
O =3 SPI i (ch.0, ch.6 D7)
o7 —4#E 5~16 v h
HLIN
OLIN 71 k =2/ Rev.2.1 i
O _FEA TNy T7
O~ AZ/A L —T7F— N%H&
OLIN break field AE%(13~16 £ v N RIZZE ATHE)
OLIN break 7 U I Z A p(1~4 By MRICEE A[ER)
oDEERTT —HREERENI T =T —, TL—I =
F—, F—NF T T—)
L je'e
DSta}rldard-mode (AKX 100 kbps)/Fast-mode(Fiz K 400 kbps)iZ
XFhia
O Fast-mode Plus (Fm+) (%KX 1000 kbps, ch.3=ch.A, ch.4=c
h.B A5
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DMA > FA—5(8 Fx RJL)

DMA =2 b —F}%, CPU &3Sz L7- DMA B/ SR & #F
B, CPU L WHIEETE £,

W8 S &M E TR SENETTRE 2R F v R IL

W7 hT =7 ERE TIPS DB RE R R X D Bk PR AR
AHE

WiEET FLAZEM:32 By h4 G /31 )

WiZEE— R 70y JHR%/ N—R MNRE/ T~ 2 Nigi%
WL T —H X AT Nf N N—TT—F U—FK
WiET 2y 78 1~16

MR LRI 1~65536

DSTC (Descriptor System data Transfer Controller)
(128 F v RIL)

DSTC i, CPU 2 & FITF —F 2 EiEICizt TE £,
Descriptor ¥ A7 A HFREHHA L THEY, HH2UHAEY E
\ZHEHE X7z Descriptor DfFENBIZHES T, AT
[Peripheral 7 /SA RZEHET 7B A E{TWV, T — X EEEI{EE
FITTEET,

V7 hv =T iEE), ~N— N = 7 EE), Chain fLEIEAE YR —
k

AD O /N\—3 (®XK 15 F ¥ RIL)

M2ty hAD L R—F

O &K LRy

02 == hME#

O ZHRER : 0.5us @SV

O ATRE(Q2 LV DRI

O A% v VEHRE— N

O 287 — 2 A% 44 1 FIFO #5i( A % v > Z5#i 1 16 B, %
T 4 BY)

DA QU /R—% (&K 2 Fr=RIL)
ER-2R #!

W12 vy MfRRE

R—XFALI(T®™KR8Fr=RI)
F ¥ I D EICEEE— FEROTNLBIRTE £,

Hi6 >y hPWM ¥ A~
M6ty hPPG A A~
Wie/32y hJu—FFA~
Wi6/32 vy hPWC ¥ A~
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AR 0 R—k

KV =L, M F DN SR F LB ISR ST
WA, ATV R— e LCHEATEEY, £/, &
D VO AR— MIEADHEEEZFIV Y TOINERETE DR —
Ul — MEREZHEH L TWET,

W7 LI T y THIE A RE

W - L)L & B L RTRE

WAR— Yo — Mg

W5 K 48 A EEILA /0 R — h @64pin Package

B—EOR— I, 5V F LT MTxs
M AT OWTIE (4. S rHRE—& ] & 5. AHE
KX 2B LTIEEN,

BHEEFIIT(®RK2=Y )
ZHEREZ A~ 1T, DT 1w 7 THRShE T,

e/ Ny REE: 6.25 ns

M6y N7V =T H A= X3F xR [/ 2= b
BTy My TFyxX4F v L/ 2=v |k
BT Ry har X7 X6F v )b/ 2= k
BMAD EE=a T X6 F ¥ R [ 2=y K
B 2 L — X3 F )L [ 2= |k

HMi6E Y hPPG XA~ X3F ¥R/l [/ 2= b

T—ZHI A FEHT 5= DICROBEEHE L T ET,
MPWM {5 7 H T RE

BDC F = v /3T H JiHnE

BTy R& A ~<HEHE

WA Ty MRy 7T v iRE

WA/D = 2 N—F i dhhE

BDTIF(E — & BR2UE 1) EA A HE

1) 7)L% 4 1 0% (RTC : Real Time Clock)
00 4F~99 4 % T/ RIS EOIR R D5 7 2 | 2470 %
75

W 0 RERE SR A/ B RS0 T OEBALKERE, /R B /R 55720
OFEBIRE b FTHE

W TR/ E R 2 & D & A < ELA KR
W77 b kR L C IR % AT HE
WO 5 FEOHED T b
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27w FA™o>42 (QPRC : Quadrature
Position/Revolution Counter) (1 F¥ R JL)

77 v KA ZQPRO)NE, Ry arzra—FXOEx
WETBI-DIENET, o, BREKLV T vy T X o H
R ELTHEHTEET,

W3 SDOAERA X b AT AIN, BIN, ZIN O T v~ U %
B E AT HE

W6 vy MIfED Y ¥

Mi6 By NEHED D ¥

M2HOD 16y ha v XFLIURH

TaTFILAA42(B2M16 Ey FEIUAIUA)
TaTNVFA<X, 250707 T AAlfER 32/16 By v X
AT UE THERESNET,

KLA 2T ¥ XNVOBEE— REROHFNHIEIRTE ET,
W7 —JF—FR

B E— FE g— KE—])

MU gy hE—F

BEtho o4

Reat 7 v ZIHERHEBIE— R0 =24 77 v 7 12HE
ALEY, 7y s Y —RFAAS v ray /%7 ray /N
JEFH CR 7 7w 7 [NEAEHE CR 7 1 v 7 7> bR A[REC
S
AVHE—INNVH A= K eds@ VT 7 v U EFFRE32.768
kHz)

SNEEAAHEL=y
W ANERERA S AT T ek 16 R
W 2~ 2 T VERAZNMD) A S5 7: 1 AR

VAEIFEVITRLT2FrYRI)

TA T Ry T HA<lE, XA LT U MEIZET D L EFAL
FroxV ey FEBELET,

KV —=XZiE, "N R =2T7"UryF Ky 7"y 7k
TxT"T kS F Ry T D2ODENRL T+ F Ry T NHDY
3

"N= R =T"T kT Ry JH A< TN CR ZE CHp
YE3 5728, STOP LIADT X TOKIEEEE— RTEMEL
3
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CRC (Cyclic Redundancy Check)7 75 L—4%4

CRCT7 77 L—X%iZ, V7 MUEAROEW CRC FHHE%E21T

W, ZET =2 BLOA R — P OBA VML AR O
WaFEHALET,

CCITT CRC16 & IEEE-802.3 CRC32 &% R — b LET,

B CCITT CRC16 Generator Polynomial: 0x1021

BIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

oayoi)Ey bk

| =4

SFHEO I vy 7 Y —AQ FEEOINTHIR, 2 FEO N CR
FIR, AA 2 PLLYBEIRTE £,

OAAfr7rmavyr: 4 MHz~48 MHz
ov7onmy . 32.768 kHz
OWNEEIRCR 7 1y 7 4 MHz
OWNEBIKECR 7 1y 7 100 kHz

OAAYPLLZ B
By h

OINITX ¥ 225D U v R
o&ERKEAY B b
oY7rv=TVky b
OutyF Ry 74 4~UEy b
OXEERHE ) > b

OZ vy 7 A=A HF Uty k

20w BEAMBE(CSV : Clock Super Visor)

Wik CRBIRICE D4R 7 vy 7 2 AWTHN 2 1y 7 DE

WEEHLET,

WA =y 7 RE( By 2 EIRBRIES RS &, Uy b
DT —hshEzT,

WA R R E At s s & BIAZEITY By B2
TH—hShET,

{EE E R H#EE(LVD : Low-Voltage Detect)

KU =L, 2BEMTVCCOEELZERLET, RELE
BELY VCCHRTFDEBIEN TR o254, KEEMRHEEREIC
FVEALFEZIT ) By PABAELET,

BLVDI: EARIZ LY =T — &b

ELVD2: 4 — kUt FEIE
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EHBEENE—F
6 FHDIRHEE T — SIS L ET,

By —

By A~

BRTC

[ 2 NS4

W5 — 7 A 34 RTIC(RAM #5510 « 72 LR A HE)
BT —TZH A Z hy FRAM R H D« 72 LR TS

e
Ae

VBAT

RTC(H L v Z[81#)/32 kHz FEAERIF N U 7= EIR & (469
%2 LT, RIC BERFOWMEE 2K T £7,

VBAT (ZIZLL FORIBENEG ENET,

ERTC

W32 kHz FE R [E] %
WU —F Al

Wy T TV AF 3281 |
R — b A

TNy T
B U7 ALY ITAG T /Ny 2 « iR— |k (SWI-DP)

a=—51D
41 By FOF A REAG O % EE A

EiR

3 B D FEIF(64pin 23 & — UAF )

2 FEFH DB (48pin 2N & — U AH I EE)

BU A RL o PEERG: VCC =2.7V~55V

BUSB I/O H#ER: USBVCC =3.0V~3.6V(USB f{# fKF)
=2.7V~5.5V(GPIO fi k)

BVBAT AER(64pin /X v r— Y DH):
VBAT  =2.7V~55V
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MB9B560L 1) —X

1. WIERRK
AEYHA4X
g4 MB9BF564K/L MB9BF565K/L MB9BF566K/L
AALTTya AT 256 K /31 b 384 K /™A1 b 512K 231 b
U—0 7Ty aAEY 32K Ak 32K Ak 32K /31 K
#>F v 7 SRAM 32K /%A b 48K XA b 64 K /31 b
SRAMO 16 K 731k 24K XA B 32K 31 b
SRAMI 8K /NA | 12K /31 b 16 K /31 K
SRAM?2 8K /A b 12K A b 16 K /31 b
2793y
MB9BF564K MB9BF564L
MR MB9BF565K MB9BF565L
MB9BF566K MB9BF566L
i 3R 48 64
CPU ‘ Cortex-M4F, MPU, NVIC 128ch.
BEEZE 160 MHz
B A 2.7V~5.5V
USB2.0 (Device/Host) 1ch.
CAN 1ch.
DMAC 8ch.
DSTC 128¢ch.
~VF T g T 6ch. (FxK) 6ch. (B ke
(UART/CSIO/LIN/IXC) (ch.1 1 PC > 2f Fj T4 ch. (3&X)
NR—RZ A= =]
(PWC/J B — | % A </PWM/PPG) 8ch. (S X)
% A/D o T 6¢ch.
f ATy ¥y T Ty 4ch.
= 1 — >
H/; 777 ; T ;ji;}jf\T 2311 1 unit 2 units (5 K)
j? WY = xL—4 3ch.
PPG 3ch.
VRN N Ich.
FaTIIVEA~ 1 unit
VTP NEA LTy 1 unit
Wt o4 1 unit
CRCT7/7t71L—% Yes
TAYF Ry T A~ Ich. (SW) + 1ch. (HW)
SMERELA S 15pin (fx K)+ NMI x 1 16pin (B )+ NMI x 1
/0 R— |k 33pin (i K) 48pin (Fx X)
12y MAD T N—H 8ch. (2 units) 15¢ch. (2 units)
12> K D/A a3 N—X% 2 units (Fx K)
7 vy 7 BEHBSRE(CSV) Yes
KB HARRE(LVD) 2ch.
e s 4 MHz
P CR [E%ES 100 kHz
T3y TR SWJ-DP
2=—7 1D Yes
<EEEE>

- BREGIZEB SN SHTHEEDIES L. /Y T—PDIFFHARIZL Y, INTEYETE L TEEFEA, CREFSH
BHBEEIZIEC T, /O R— FDIF— RO — FMEFEEFIT, i FEEYETTSEEL,

Document Number: 002-04924 Rev.*B

Page 7 of 129



o CYPRESS

- EMBEDDED IN TOMORROW ™

MB9B560L 1) —X

~HEECRD O Oy RBREAEEIZDVDTIE, [12. EaIFEE  12. 4. 75415 12.4. 3 B CR BIRHE] #5H L T A

(A

2. N\yr—o L RiExs

R84 MB9BF564K MB9BF564L

Ryb—o MB9BF565K MB9BF565L

MB9BF566K MB9BF566L
LQFP: LQG064 (0.65mm pitch) ; O
LQFP: LQD064 (0.5mm pitch) - ®)
LQFP: LQA048 (0.5mm pitch) 0 -
QFN: VNC064 (0.5mm pitch) - O
QFN: VNA048 (0.5mm pitch) O -

O: %t
<HEEEE>

= BN T—DEME 14./Vy r—2 - Sf TR L TS EE,
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3. i FECHIE

LQD064/LQG064

(TOP VIEW)

57 |P63/AN12/SINO_1/TX0_O/TIOA3_1/INT13_1/ADTG_4

58 |P62/AN13/SIN1_1/RX0_0/TIOB3_1/INT14_1

59 |P61/AN14/ADTG_5/SOT1_1/INT15_1/UHCONXO0/IC00_2

UsBvVCC
60 |P60/SCK1_1/NMIX/WKUPO/ICO1_2

55 |P65/AN10/SCKO_1/TIOA2_1/INT11_1/RTCCO_0/SUBOUT_0
PO2/TDI

56 |P64/AN11/SOTO_1/TIOB2_1/INT12_1
54 |P66/ANOS/INT10_1/IC13_O/CROUT_1

\ 64 |VSS
63 |P81/UDPO
62 |P80/UDMO
61
53 |POO/TRSTX
52 |POL/TCK/ISWCLK
51
50 |PO3/TMS/SWDIO
49 [P04/TDO/ISWO

vee
P50/AINO_0/INTO0_O/TIOAO_0/CTS4_0|
P51/BINO_0/INTO1_O/TIOBO_O/RTS4_0|
P52/IC00_0/ZINO_0/INTO2_O/TIOA1_0/SIN4_0|
P53/IC01_0/INT03_0/TIOB1_0/SOT4_0
P54/IC02_0/INT04_0/TIOA2_0/SCK4_0|
P55/IC03_0/INT05_0/TIOB2_0/SIN3_0|
P56/FRCKO_O/INT06_O/TIOA3_0/SOT3_0
P57/DTTIOX_0/INTO7_O/TIOB3_0/SCK3_0/ADTG_0|
P30/RTO00_O/AINO_1/INTO8_O/TIOA4_O/SIN2_0|
P31/RTO01_0/BINO_L/INT09_0/TIOB4_0/SOT2_0|
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Neah D1g1 tal output TNT y TG SD 0
& - RBUAALHEIEHDY
- AT v THRHL K 50kQ
- 10H=—4mA,lo]_=4mA
L Pull-up resistor control
% Digital input
L Standby mode control
Clock input
Lo<} Standby mode control
s Digital input
Standby mode control
Digital output
X0
Digital output
L Pull-up resistor control
B - CMOS L~\bE A7 U VAT
- AT v TR K50kQ
Pull-up resistor
{bo {>O Digital input

Document Number: 002-04924 Rev.*B

Page 27 of 129



o CYPRESS

- EMBEDDED IN TOMORROW™

MB9B560L 1) —X

2 [E3% %
C F—=F v RLA v
{DC {>0 Digital input CMOS L~Le 27 U v AANT)
N-ch I Digital output
E CMOS L1
CMOS L)Lk 27 A AT
TNT  TELHE D D
R G A il Y
P-ch |* P-ch |» Digital output FNT TS K950 kQ
Ion =-4 mA, o, =4 mA
N-ch |7 Digital output
R
————— Pull-up resistor control
% Digital input
Standby mode control
F CMOS L~ULHH

P-ch I» P-ch Digital output

N-ch Digital output

Pull-up resistor control

' Digital input

Standby mode control

Analog input

- r1j7

Input control

CMOS L~Lk 27 U o 2 AT)
AT 8 9

TraZ AT

TNT y TGS 0

AB A HliES D

TNT TG K50 kQ
Ton= -4 mA, Io, =4 mA

PC¥g L LTERTHEE, 7
CHENHI)P-ch h T U AXT
WA T T,

Document Number: 002-04924 Rev.*B

Page 28 of 129



&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

% E% Lkl
G - CMOS L~ L)
- CMOS L~ L e 25 U 3 2 A S
- TNT v TG &
- A B HiliEHD Y
- TT y TS KT 50kQ
. ) Digital output = low=-12mA, Io. = 12 mA
pon [|}— pen - PCHTLLTHEMTALE 7
CHE NV Pch T UV RAZL
* ¢ WA T T,
Nch }F Digital output
R
Pull-up resistor
control
7 Digital input
Standby mode
control
H USB I0/GPIO YlJ#a % Al 6E

‘ GPIO Digital output USB 10 F¥BE SR
M@:ﬁ GPI0 Digital input/output direction %@, ARG i) 420

|, GPIO Digital input

7
\/

[k gg
| GPIO Digital input circuit control GPIO fAEIEINIF
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>
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TJ Diﬂ GPIO Digital input
GPI0 Digital input circuit control
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Document Number: 002-04924 Rev.*B Page 30 of 129



&= CYPRESS MBIBSGOL & 1j—X

--_— EMBEDDED IN TOMORROW™

% E% ksl
M - CMOS L~ULH A
- CMOS L)L A7 U A AS
- AT SV
- Vv R=r N
- TNT v TG &
P-ch |} P-ch |7 Digital output - AL A A D D
- TNT TG K 50kQ
- IOH=—8mA,IOL=8mA
A - PCi & LCTHERTAEE, 7
CHE NV Pch T UV RAZL
N-ch |» Dlgltal output %"6:7}—7 »—C\\j—o
Pull-up resistor
R control
¢ . Digital input
_ Standby mode
[ control
L Analog input
T Input control
N - CMOS L~ULH A
- CMOS L)L A7 U A AN
- 5V LT h
- TNT  TEGUHIE D Y
pch 1 Pull-up resistor - KB NA B D
[ control 5 .
- TNT TS K 50kQ
P-ch }7 Digital output - lon=-4mA, Io. =4 mA (GPIO)
- Ior =20 mA (Fast Mode Plus)
@ - PCi e LCHERATZEE, 7
UH NI Pch N T UV AZIE
N-ch N-ch }7 Digital output WA T T,
Fast mode
R control
. Digital input
Standby mode
control

Document Number: 002-04924 Rev.*B Page 31 of 129



o CYPRESS

- EMBEDDED IN TOMORROW™

MB9B560L 1) —X

(0%

’BE

O it

Pull-up resistor

control

P-ch }7 Digital output

N-ch }7 Digital output

‘ Digital input

Standby mode
control

CMOS L ~ULH A

CMOS L~ULt A7 U v AN

5V hLF 2k

TNT y TG B

AR S D Y

TNT v TEBL £ 50 kQ

Ion = -4 mA, Io. =4 mA

10 DREE [NY 72T N~=
27V AHR(002-04857)] @
[VBAT KA A ] OEEZBR
Lc<7Zan

Pull-up resistor
control

X0A

P-ch li Digital output

N-ch li Digital output

VVV—4 . Digital input

Standby mode control

OSC

CMOS L~ g

CMOS L~ Lk 251U 2 A

TNT  TIEGUHIE & 0

A B R B Y

TNT TP K 50 kQ

Ion=-4 mA, Io. =4 mA

10 DREE [NV 72T N~v=

=7V AH(002-04857)] @
[VBAT KA A ] O#EEBR
LT,

Document Number: 002-04924 Rev.*B

Page 32 of 129




&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

g E% ksl
Q 7% R/GPIO Y)#a % FTAE
B Y T N
- BERIFBEER: A 10 MQ
- AL A i D
oen 1 Pull-up resistor
-ch R control GPIO H¥REBEIRIRE
X1A pech | |————  Digital output - CMOS LL )
- CMOS L)L 27 v A AT
e - TNT y TEGHIE S Y
- A B A il B D
N-ch }7 Digital output - TNT TG K 50kQ
- IOH:-4I'I1A,I()L:4II1A
- IOODOREFZ RV T7=F <=
= 7V AR (002-04857)] @
R [VBAT RAA ] OELBHR
L , 5 Digital input LT En
Standby mode control
1>—o<'—4»7 0SC
RX
o o—A\\—
Standby mode control
- Clock input
R - CMOS L~ritt)
- CMOS L~ULt 27 U AAD
- Al v
- TFe s
P-ch }—— P-ch }f Digital output - TNT y TR D Y
- R B il Y
. - ATy TESL K 50kQ
- lO]—[ = —12mA, IOL =12mA (45V~
5.5V)
N-ch e
C }f Digital output _ To = -8mA, Tot = 8mA (2.7V~
4.5V)
R L————— Pull-up resistor control
W % Digital input
Standby mode control
Analog output

Document Number: 002-04924 Rev.*B Page 33 of 129



&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

6. MI/LEDTIEE

HERT NS AL, HOMERTHIEL 9, £, FEIERT A ZAOEEL, 1S5 REEE ST, BESRFREICE-T
bRESERASNET,

LARIZ, HERT ASA 2% L EHEEOBEWVRIEECHER LT e 2<iedic, EE - BIE LTI b2 WEIEIZ OV T
LET,

6.1 EREtLDIEZIE
DO, BT NS R A L CE TR ORE AT O BT REHIHIC OV TR ET,

R EKEROEST
PR SA A, @R A B LA (B, B, RER L) b5 LT SRS 9. ZORREEED L DN
HXHRRER T, > T, EfE—HACTOEAL I LORVE S THEL S,

HREMEEHDEST

HELEBEN VRS AL, BIRT S R DIEF REMEZ AT 2 &M T, BRAVEIEORRMEIL. £ TIZORMEOHPEN CTHRIESN
F9, WICHEREMESRE T THEA LTSN, Zo&ME22 THAT S &, EEtICEYEZRIETZE08HY £7,
REEHIFEH SN TWARWIEE, RS, MEEAEDOETOEMIZ, REELTWETA, Bl IN TV DU DSEETOMRH
BREZOEAIT, HTHERNCEEEME T IHEBR E 0,

i FONE L RE
PRI AT, BB L OFREALAE TR H Y 5. ZALICK LTUTORESBETT,
(1) B - BB OB Ik

Bl TR ERE 2B A DB - BIRAREMSND & T35 ZONEICHIER LT, FLWGEITIIMBEICED £7, B
RIOBRITIE, 2o &9 ZmBEE - WEROFEAELZBIE L TSN,

Q) HI¥T DI

& I £ MO & e — b L2 | REDRFBAMEER T 5 & RERDENLDHERH Y £9, ZoWR
RRRR LT AL AL LET DT, ZOXIBREHIT LRV E ST LTSN,

(3) KEEMHA TG DALBE

AV E—F U ADIEFITEOAT X, =T RETHERT 2 EEMERRLEIC 225608 H 0 9, #U2EHEN L TE
TR0 7 v R I2BEe L T 72 &0y,

S9FFTyS

PR T N Ak, B BIC P AL NBIOSE A AT 2 Z LIk DS T, ML RERBENSMZ DG E,
HOFAE PNPN 828 (VA U A X ) 28858 L, 20H mA 22 2 RERDEFMR FICRWST 522 L B8HV E4, hix T
FT T ENFOET, ZOBGREEX DL LTS ZAOEEEEZERDL I TR, BEIEICEY BE - BT - BRKOBNLHY
T, INEHIET S0, UTORICTERELSZE N,

(1) IKREHLU EOBENH TN D Z ENMNE I LT EIN, B2/ A X, —VFZHERLTIIEEND,

(2) BIRBEAY—F v 2A&BE L, BRERBIRBITILZNE ST L TLIEZEN,

Document Number: 002-04924 Rev.*B Page 34 of 129



&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

REZDHH & BFIEDESF
HREE T, 22, BHIIEZOEMRH & FENPR T ONTVET, BEENSEREZRIT DI L TE. 2o 08H
LHBICEET A X O BEVWLET,

M) E—THKE

YAERT NA AX, HOWERTHENRAELE T, PEERT AL ZNEL TH, BRI F, KT, 2B Esr
AL SERVE S, BRI, EEOIUERE, IR, WEMRD (REE, RREMEN (L3RR EOL LB LE
7

RZICEY T8

RGN SN2, BEOEEM, —EBH, =Y I A, FEAREO—HRIARICHEREND 2 L2ERIL TR
At UGS N TWET, D THRERLEENER S, RICYEZENDHER SN RWEGE, (RmICERLZEE 5 20>
EHEA - BRI D ERREREE LS Ak (RIS 31T DAL HIE, M2t B Bie 7, p2e 2 mE Hl, Kk
VAT DTBT DEATHIE, EMHERFO 70 OERES, i AT AIEIT D I A VEHFIEZ N D), 25 TNTED TRWME
FMERESR SN2 g (TR, FHEE2V)) IS KOG - WESZbO TS Y A, HHiE, Zhb
DRI YUFRGPER SN Z IRV BELBEER IOV TE, BEZAVDPRETOTI TAILZI N,

6.2 NyFr—URELOIEER
Ry lr—oiid, U= FEAR L RERERR DY £T, WTNORA S, FARMTROMEWEC BT 5 MERIEE, S o
BT DRI TOREIH LTORMEM SNET, RERFOFMC OV TUXERMBME TEHHLEDE SN,

)— FHAR

V—KRFEATE Ry —T D7) MR~OEEFERIL, 7V MIA~EBRAEMN T T2 HEE Y ry FEFEHLTT U v MR
WCFEETZHEERDHY £,

Uy MRANEEIIATMTTAEAE. 7YY MO A —R— 2 U — AL, BRITATICE A 7 a—IAE ik
(V=T INEY 7k PRCERSNE T, Zo%E, FARTEERICIT, B RKERORFIEE % ER 2R
FUARY — REICb Y 3, YrEOFBEREESL M TIE L T E a0,

Vi NEBEFIECTTHERIZRZEE, Yy NOBESOERILEL IC OV — NOEXE LN RS L&, BERRREG, it
RREEZTZERHVET, Z0D, Y7y NOBEAOEmMULEL IC OV — ROEXRMLEOREEZHE L THrH6HRETDHZ
LEBEIDLET,

REERKR

REFILIE Ny r—13 V—FRABLHEL T, V—FPAM<ENZD, V= FREBLEVEEREEZ b > TWET, £z,
RNy =0 ALy, V—FEyF R, V= FERICK A =T ARRRL, BALT Y v PI2L 5y a— FRANR
FRAELLT WD, WY RTINS BE L 2D 9,

BHITTATZY 7o —HiEafRE L /WG TS ICRERO T o E S L COE T, UEHEED T v RISt THEE
LTLZEN,

MI2)—nRybh—

BGA /X 77— D Sn-Ag-Cu 52 R — /Ui % Sn-Pb T A I TEE L ZGA, SARWICE VEASBENMET T2 208350 £
TOTITEEBENET,

Document Number: 002-04924 Rev.*B Page 35 of 129



&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

FBET NS ADREIZDOLNT

TIAF v 7Ry = VERIECTE T AT, FAOBEHICHET 5 2 LIcE VIR LET, Wl L7z Sy & — DIC R
DENMD > 1558, REHBEFREIC L BTHREDIE TRy r =07 Ty 7 BREAT S Z L 05V £, UTFORIC SRS
EE,

(D) BRLIREZACOH LT TIRRITKSORBENEL Y £9, T &) REEZET T, RELLODRWEFNCRE LT
EEW,

Q) MEOREGINEIRTZA Ry 7 ZAOMEHEHLEL E3°, MHXHEE 70%RH LT, HE 5°C~30°C THREZBBEWLET, KT
AR =V R BE LT EA IR E 40%~70%RH Z#ELEV - L E 7,

(3) WA TITMEEIE U CHERT A ZOME & LTHBIEORmWT LI 7 2 32— MEZ AWV, BHIE LT U B F L&l
AL TEY ET, PEERT AL ZET VI T I 52— MIICANTEHEE L TRE L T EEN,

@) BEMED A DFAET HHFTRCEROZOFTIFRET T 72X,

R—F 27221\ T

W L7 Sy =g =% o 7 (B 2 FEMi+T2 2 LIk VBRIBET 25 2 L ANATRETT,
NR—F 7, BHORELET DM THEEL TS E S0,

2/t 125°C/24 TR

BHES

HERT S ZTH BRI L DMIEEZ L LT W, UTORICOWTIEEL EEW,

(1) VEXEBRBEDOAGHEE 1 40 % ~ 70%RH (2 L TL 2 &V,
FREME (A RBAEREE) OFARELLEIS L TR LTI ZEND,

Q) AT D=7, M, FHAT, B IZ OO HRRMEIIRMICHE L T 23w,

3) MEDOBE D=, 5l E /2 13bilm 72 &5 &Il (1 MQELE) TRHUCHEEM L= . HEEOKR - Mz5H L. K
\CEE~ Y hEHL R CHEEN A R/RBIES I I LT EE N,

@) 18 H, BRI, B EITEEN b2 FE L T2 S0,
(5) MHNLFE T HARDOPGHIE, FIAA T 71— V72 EOFE LGV ELOME IS T 7ZE 0,

Document Number: 002-04924 Rev.*B Page 36 of 129



&= CYPRESS MBIBSGOL & 1j—X

- EMBEDDED IN TOMORROW™

6.3 HAREBICEYTIIEEIE

NLERT N ZAOEHEMEL, JIR AR E L7 AR & 2SN OBREESMIC bR LE T, SHEMICHI > T, IFDAIC
THELEED,

(1) WELREE

FEIREREE T CORMOMERIL, 74 ZBHETTRLTY U MERFIZL ) =V EOREENRHETIHERH Y £, @ik
FEPE SNDEEIE, BB 4 i+ %5 ORLE 2 BRIV L E T,

(2) BB

HAERT NA AQHEHITICEBEEICHEELIZLONGEET DL L, MENPRELRIMEOFRR E 252 8B 7,
ZD XD RGE . HEOBIEE IIIEON I OMLE E BV L £,

3) EAEVET A, BB,

JEERNEAT AGRP R0, BB, WSENT A G LIRIETHEN T2 & ALEROSIC LD TS AR LETHERH
DES, ZOXSRBETFTIEAOLEEE, BIERIZOWT IR ZE W,

(4) THEHRR - TR

g%®?ﬂ42ﬁ\%%L\W%ﬁ,?ﬁ%ﬁé%éhé%ﬁ%ﬁ%bf%@iﬁhoLtﬁoT\ZHE%EﬁLTf@ﬁ<ﬁ
Uy,

(5) ZEJE - FEK

BHIEE—/L RELDT A A3, FRETIESH Y A, BEPOELS TE, THEAICRSRNTLSIEEN, FE - FBALET L,
EOBRZHENEE FF o T T AR AET 2NN H £7,

Z O, BB T TO THEM A2 B85 A 0HEIE. EEINC THRIIZI 0,

Document Number: 002-04924 Rev.*B Page 37 of 129



&= CYPRESS MBOBSEOL 1) —X

- EMBEDDED IN TOMORROW™

7. TINA REALDEE

BRIEFICDONT

VCC, VSS S+ EHH D56, T34 AXGF LIZT v F 7 v 7 EORENMNEE D I T 5720127 A ANESCRIBALICT &
@85L%%ﬁbf&@i#ﬁ AEER O, « 77> R0 ERICE D 2 b —TFE5ORREIEDRIE - #H /1B
BEBESFREDEDIZ, WITZTNHTRTCEINBTERBLIOT 70 IR L T EEW, 2, BEREHFENS TEXARD
ﬁ%VE—ﬁVXT$7A4X®%@ﬁﬁ¥t(mDﬁ%L&mbT<téwo

EBIC, AF AL ZADWEL THBEREF & GNDSFOMIC 0.1 uF BEOE I I v 7 arFrda (R AarF oL LT
ﬁ#é_t%%ﬁbiﬁo

BRIEFICONT

EBIRELOEED) VCC OHERBEIMESRMENICE N TS, BMAZ (N H 2 EBEET 2208350 9, BEOEAEL LT VCC
1. FERERER (50 Hz~60 Hz) \Z8BI1F 5 U ZAVEB(E—27 B — 7 fH) 2 HEREESRMENO 10%NIZ L T 7ZE W, - oERY)
a2 12 X D BREA B OWPELBIZRIT 0.1 V/us BLFIZ L TL &0,

KERIRERIZDOLNT

X0/X1, X0A/X1A S5 F DN D ) A RIART A ZDOBEEWEDRE & 720 £, X0/X1, X0A/X1A 813 L OKEFBIEF S HIC
TGV RADNRANRZAa T oI TE ARV EICHET A LTV > MILERFF L T ZS,

F72, X0/X1, X0A/XIA ST DOE Y %77 RCHr X577V MRT— MY —2Z 3L E LT-EMER G TE 5720, TRpESE
LEd,

EEIMIC T, AT DKBIEIFOREINZ S L T 72 &0,
4750y RAKBIREFICOLT

KN =AY 77wy 7 BRFEIFITHEEER 2R MATRF 21T TR Y WIEEMEWER & 2o THWES, ZE LR
Rz S50 Y 77 vy 7 FKRBIRE 7123, BUTF O 272 3K BIRE 1 O 2 #HE4E L £,

| EaES - v
P A X 32mm x 1.5mm 2L E
A A 6 pF~7 pF T2
W) — R
RS B 6 pF~7 pF T2

Document Number: 002-04924 Rev.*B Page 38 of 129



&= CYPRESS MBOBSEOL 1) —X

- EMBEDDED IN TOMORROW™

SO Ry Y ERROER

ALy DOAIELTHEZ vy o AT AEEF. XX 2457 0y 7 AR EL, X0W-icrzay 7 %A
L TLEEn, XIPE) FHEAH /O R— b & LTHEHTEET,

FRRICY 7 7y 7 DATTE LT vy 7 2T 25813, X0A/XIAMFENER 7 vy 7 ANITRE L., X0A FI27 u
v 7 EATILTLEEEW, XIAPA) S FIFIH /O R — & LTHEATE £,

SO 0y o &R

RTINS R
XO(XO0A)
SNEo By o AAIC
B
AAINOAR—kEL —| X1(PE3), X1A(P47)
TERATHEE

RILFI7o99a 0 ) F7UEFEIPCHFE LTHERTRIESDOHFLNIZDLNT

“NNF T aryv ) TANTE PCHTE LTHAT25A. TUXNVEIIPch F T UV AKIIHEICT 4 =T A TT,
LML, PCHETHIENDOET LIRS, T3 2AOBRMFHEESFY . ERE A 71 Lic EEINE PC NA T AT A~ LT
TWTEE A,

CimFIZDWLT

ALY —=XFLFab—FENBELTHWET, LT CHTFL GNDETFOMICLFa L—F FADOYIFa 5 o P(Cs) i LT <
FEW, EarFoHii® I I v arF o RBREORREE O a T o 2R LT IEE N,

B, HEEIIv s arT i, BECKDEFEEMOEIRICEEF B, YSV ) 22 b0onby £4, a7 30
IRERMEEZER L., HEARMFICBWTHSE AT a7 a2 L T EE0,

KU =T 47 pF BEOYEa T U2 R L ET,

C
B
VSS
777
GND

E— FigF(MD0)IZDLT

£— Fi-(MDO)IE VCC ¥+ £ 721% VSS Uit IS BRI L T EE& W, W T 7 v v a ATV ERZ 2 EOHMNT, T Fiit
LNV EERCEDIDCTIAT v T ERETINANT T 2T 5551003, /A RCLVT AL ANERETT A ME—RIZAD
OEFIET D120, TAT v T ERIITNAVFT T AMERT HEIUEIT TE 272K IMA 5 &4, £— NiET22 6 VCC i1 F
721X VSS it -~ DO HEE 2 /NI L, TEBIRITEA U E—F U ATERT DL ICT Y v FEEREFRFT LTI EE N,

Document Number: 002-04924 Rev.*B Page 39 of 129



&= CYPRESS MBOBSEOL 1) —X

- EMBEDDED IN TOMORROW™

ERTFEABICOLNT

IR A AW D BIERIRED, &5 VTR OIAE TRA/GIE 21T > T Z3 WV, TR TOERERORAZICEFEEL £7,
6dpin /X r— VOGS VBAT OHERA T 5I2iE, RERA L LTAA A3 —T g VL T2 5 VBAT LIS & EIRA
T74ABZLETHRETY, NA AR —a CEIECHOWTIE, [FM4 77 30 XU 725 )b<==27 /L (002-04857)] ® CHAPTER
7-2: VBAT F A A (A) BAEBRL &0,

B, AD I N—ZBIUD/A I NN—FEHERLARWEETEH, AVCC=VCC L~UL, AVSS=VSS L~ULZHfHi L T 2 &
A

EE YN VBAT — VCC — USBVCC
VCC — AVCC — AVRH
ki AVRH — AVCC — VCC

USBVCC — VCC — VBAT

Y TILEEICDONT

VU TNREBIZEBWTIE, A RREICEDES 2T — 2 ZETHRRERH Y £, 20D, /A X&WMAb5HK— KD
AR LT &,

F2, IR AR DB L VRS T — 2 E2ZELIEEEE2EE L., KBICT—FOF = v 7 AREEZMMLTT
F—HHEIToTLE S, T —RNBHSNEBRAIIE. BEE2ITOREONHEAE LT E SN,

AEYH A XDERGIHBBE L UL ISy 1 T HR E MASK RO EEIZDOINT
AEYVY A ZXDORELZPEMBLINT T v a AV HE L MASK LS TIETF v LA T 0 FOAEYEEDE VNI LV INEE
TEPESD, 7 v F T v/, /A RFE, BIEFES 28 O BROEEN R0 97,

BERICTR 2 ) —XORIRGICHN Y #a 2 THEAT 2503, BRARHEOFE 21T > T2 Sy,

5V NRLSURIIODTILT v Ti8EEICDINT
5V LT RO DT NT v 7HERER AL VCC EBELL EDE S 2 AT L THIWIT EH A

TNy THEEEFRAL TSI FICDONT

TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK & 3 L TWAIRFIZHE I OATHEMA LT ZFE W, ABE LTHEMA LTIV
FEE AL

Document Number: 002-04924 Rev.*B Page 40 of 129



A
=

CYPRESS

EMBEDDED IN TOMORROW™

MB9B560L 1) —X

8. FAVIFAYIT L

MB9BF564K/L, F565K/L, F566K/L

TRSTX,TCK, ( )
TDITMS = 4 SWJI-DP R SRAMO
oo € o Y 16/24/32 Kbytes
Tabl
e N SRAM1
Cortex-M4F Core | > 8/12/16 Kbytes
@160 MHz(Max)
b o SRAM2
N S
FPU | MPU | NVIC " I 7] 8/12/16 Kbytes
Sy € = MainFlash I/F
8 Trace Buffer MainFlash
. — 512 Kbytes/
Dual-Timer % (16 Kbytes) | 1€ > o4 szx‘es/
@ ’I':‘\ s Security 256 Kbytes
8= e
2 )
a3 T WorkFlash IF e WorkFlash
Clock Reset D% f orkFlas < 32 Kbytes
| Generator T2 Q
INITX > 2 § & USB20 | ppy |— usBvcc
= < % (Host/ > UDPO,UDMO
N = Device) > UHCONX0
Vv
cs € ;i DMAC
8ch.
ck 1T
DSTC
B N
. J
. Source Clock
X0 R | £}
X1 100 kHz 5
crR | L o CAN oy
4 MHz T RX0
XOA =1 E
aag z GPIO POX,
CcROUT € Plx,
N - — — — — — PIN-Function-
cl > o
Avcc, .~ T T T N2 %
AVSS, ] .
AVRU _ﬂ 12-bit A/D Converter | (—){ CAN Prescaler
Unit 0
ANXxx =4 —)|
ADTGX —}—) Unit 1 € 3 (—){ USB Clock Ctrl ‘ PLL ‘ Power-on
l J Reset
- — = = LVD Ctrl LVD
TIOAX € > Base Timer R
16-bit 16ch./ (e IRQ-Monitor Regulator >c
TIOBx > 32-bit 8ch.
CRC Accelerator
) =
AINX Z QPRC s z Watch Counter
BN — 2
ZINx S ich. g 8 "
7] 5 Deep Standby Ctrl € WKUPx
g g
= g Peripheral Clock Gating
A/D Activation Compare E o Low-speed CR Prescaler
och < s VWAKEUP
O [}
1Oxx 16-bit Input Capture o g Y VREGCTL
ach, 2 5 | RTCCO,
oq >
o P SUBOUT
- o
FRCKx y LoD Frgi'hr”n Timer % E External Interrupt |, N
- @ > Controller .
- T
16-bit Ougpcl:ql Compare E =z 7l 16pin + NMI € NMIX
DTThxx > (—ﬁ MODE-Ctrl ¢ oo,
Waveform Generator
RTOxx € 3ch. ¢ SCKx
Multi-function Serial IIF € SINX
- 6ch. > SOTx
HW flow control(ch.4) & CTS4
> RTS4
Multi-function Timer x 2 12-bit DIA Converter > DAX

2units
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9. AEYHA4X
AU YA RZHONTIE, T R O TAFVH A X 2BBLTLLEEN,

10. 2AEYT YT
AEYZTYT (1)

Peripherals Area

Ox41FF_FFFF

1
1
'.' Reserved
! 0x4007_0000
i 0x4006_F000 GPIO
1
!
; Reserved
OXFFFF_FFFF ! 0x4006_3000
Reserved I 0x4006_2000 CAN ch.0
OXE010_0000 ! 0x4006_1000 DSTC
Cortex-M4F Private ! 0x4006_0000 DMAC
0xE000_0000 Peripherals !
| Reserved
: 0x4005_0000
0x4004_0000 USB ch.0
1
1
External Device ' 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 CAN prescaler
0x4200_0000 Bit band alias ! 0x4003_6000 USB Clock ctrl
0x4003_5000 LVD/DS mode
Peripherals 0x4003_4000 Reserved
0x4000_0000 0x4003_3000 D/AC
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
Reserved 0x4002_8000 B

0x4000_1000
0x4000_0000 MainFlash I/F

_ 0x2010_0000 v 0x4002_7000 A/DC
0x200E_0000 WorkFlash I/F '\ 0x4002_6000 QPRC
0x200C_0000 WorkFlash v 0x4002_5000 Base Timer

v 0x4002_4000 PPG
0x2004_4000 Reserved \
\ Reserved
AEYHARD ML 0x2004_0000 SRAM2 ‘,| 0x4002_2000 '
RED T@AEYT Y F(2)] 0x2003_C000 SRAM1 '. 0x4002_1000 MFT Unit1
#SBLTLEEL, 0x2000_0000 Reserved H 0x4002_0000 MFT UnitO
%ﬁ)f)gg:gggg Riiﬁxgd ' 0x4001_6000 RESEER
0x0040_0000 Security/CR Trim \ 0x4001_5000 Dual Timer

. : L 0x4001_3000 Reserved

MainFlash V' 0x4001_2000 SW WDT

0x0000_0000 ': 0x4001_1000 HW WDT
‘.‘ 0x4001_0000 Clock/Reset

l\ Reserved
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ESPA (2)
MB9BF566K/L
0x2008_0000
Reserved
0x200C_8000
WorkFlash
0x200C_0000 32 Kbytes
Reserved
0x2004_4000
SRAM2
16 Kbytes
0x2004_0000
SRAM1
16 Kbytes
0x2003_C000
Reserved
0x2000_0000
SRAMO
32 Kbytes
OX1FFF_8000
Reserved
0x0050_0000
0x0040_2000 CR trimming
0x0040_0000 Security
Reserved
0x0008_0000
MainFlash
512 Kbytes

0x0000_0000

0x2008_0000

0x200C_8000

0x200C_0000

0x2004_3000

0x2004_0000

0x2003_D000

0x2000_0000

Ox1FFF_A000

0x0050_0000
0x0040_2000
0x0040_0000

0x0006_0000

0x0000_0000

MB9BF565K/L

Reserved

WorkFlash
32 Kbytes

Reserved

SRAM2
12 Kbytes

SRAM1
12 Kbytes

Reserved

SRAMO
24 Kbytes

Reserved

CR trimming

Security

Reserved

MainFlash
384 Kbytes

0x2008_0000

0x200C_8000

0x200C_0000

0x2004_2000

0x2004_0000

0x2003_E000

0x2000_0000

Ox1FFF_C000

0x0050_0000
0x0040_2000
0x0040_0000

0x0004_0000

0x0000_0000

MB9BF564K/L

Reserved

WorkFlash
32 Kbytes

Reserved

SRAM2
8 Kbytes

SRAM1
8 Kbytes

Reserved

SRAMO
16 Kbytes

Reserved

CR trimming

Security

Reserved

MainFlash
256 Kbytes
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RAE—F

ITUF

FELZ 7 FLZ 1R R0
0x4000_0000 0x4000 OFFF AHB MainFlash I/F L ¥ % %
0x4000 1000 0x4000 FFFF TH
0x4001_0000 0x4001_OFFF ruay 7 - UEy Ml
0x4001 1000 0x4001 1FFF N—=RU=T U TF Ry T HA~
0x4001 2000 0x4001 2FFF APBO VIR 2T U F Ry T EA~
0x4001 3000 0x4001 4FFF T
0x4001_5000 0x4001 SFFF TaTVHEA~
0x4001_6000 0x4001 FFFF T
0x4002_0000 0x4002_OFFF ZHERES A~ unit0
0x4002_1000 0x4002_1FFF ZIERE Z A ~ unitl
0x4002_2000 0x4003 FFFF TH
0x4002_4000 0x4002 4FFF PPG
0x4002_5000 0x4002_SFFF APBI N—R KA
0x4002_6000 0x4002 6FFF 7Ty RADU A
0x4002_7000 0x4002_7FFF A/D 32 N—X
0x4002_8000 0x4002_DFFF T
0x4002_E000 0x4002 EFFF Wi CR U v 7
0x4002_F000 0x4002 FFFF T
0x4003_0000 0x4003_OFFF S ERENA 72
0x4003_1000 0x4003_1FFF A S KRR L 2 A F
0x4003 2000 0x4003 4FFF T
0x4003 3000 0x4003 3FFF D/A 2 N—X
0x4003_4000 0x4003 4FFF TH
0x4003_5000 0x4003 57FF R A
0x4003 5800 0x4003 5FFF T =T AL A IS
0x4003_6000 0x4003_6FFF APR2 USB 7 & v 27 AR [RI
0x4003_7000 0x4003_7FFF CAN 7 U A/r—73
0x4003_8000 0x4003 SFFF ~NVF Ty ary )T
0x4003_9000 0x4003 9FFF CRC
0x4003_A000 0x4003 AFFF e
0x4003_B000 0x4003 BFFF RTC/Port Ctrl
0x4003_C000 0x4003 COFF I CR Al 1E
0x4003_C100 0x4003 C7FF L7 vy 72k
0x4003_C800 0x4003_FFFF T
0x4004_0000 0x4004 FFFF USB ch.0
0x4005_0000 0x4005 FFFF TFH
0x4006_0000 0x4006_OFFF DMAC L ¥ 2 ¥
0x4006_1000 0x4006_1FFF DSTC L ¥ & ¥
0x4006_2000 0x4006_2FFF AHB | CANch.0
0x4006 3000 0x4006_EFFF T
0x4006_F000 0x4006_FFFF GPIO
0x4006 7000 0x41FF_FFFF T

0x200E_0000

0x200E_FFFF

WorkFlash I/F L ¥ R ¥
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SRFBREIR R T LU R 2 2 BRI I RREIC L, A HIiZ 1D LET,
W E R

BETE £ A,
W AR RE R

ARE— NICERT HEATOREEZRFF L ET,
W ST 2 IS RE DS B ER Th UL, £ DOJEIOEREIC L7z W E T,
R—hELTHEMALTWLHAIE, ToREZRELET,

B0 Ahw]
Tra T ANBHF SN THET,
WL —2H)
b L — 2R M TR 7R BT,
EGPIO #&4R
T A =T AZNAE— N, LA VO A— MBI b £7,
W EEE L

FERRMHIIRIC &L 0 BRERE T,
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AJJR] AJIR] AJIR] ASIH] AJR] AJR] AJR] ANJJR] ANJ)A]
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&e Y 2 LN KEe LN e Kee
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- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 | SPL=1 | SPL=0 | SPL=1 -
IUUNEE ELRTIR
NMIXGERES | R “)}Ef “)}Ef i
st o LSk GPIO &R
et s | ke | | WKue | Gl
. . PR PR . AJR]
IRy g Hi-z/ Hi-z/ INERA AJTAl
" AAF | AHE 7 »
N nnn = Eﬁljlﬂiﬁb
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B S IR B o B IR
i N LN R ) {RF )
G EATHAE | EATREE | \ '
R (R Hi-Z/ GPIO 3% Hi-Z/
\ e BER | BEF A iR A .
GPIO #iREF | FREARW W i 5 AL 5 GPIO 4R
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Tru st 0 3
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SRR AR
%”ﬁf% e HE GPIO # | Hi-Z/
P [EGIEIN fREs N AL I —
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" AHF | A b
GPIO R I 0" [H
7 N E = E = E‘;L‘\ \
HMEREDA vy | AR | BGER ngh
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i Hiz Hi-Z/ Hi-Z/ PNEBA ,,Oﬁ',ﬁ oM
. AAF | AHE Vi
GPIO &R IF 0" [

Document Number: 002-04924 Rev.*B

Page 47 of 129




A

ws CYPRESS

MB9B560L 1) —X

' EMBEDDED IN TOMORROW™
Ro—A > - S5yE—F S4RE—F, TA—TREVSL | 5
" Yty K INITX Tﬂ,;;fﬂ’_‘ F(d RTC €— K RT;EE F ZBUIA
? if:[i Aj] Ut:JI“ Z'J—j if:li 7_"4_ji9>/\"f :E—F
® Fn—7 BEEHH Wi o E—F AbyTE-F 2regFelk ERES
fE s 7] 7N ] 7N ] o %R
g@
BRTR TERE TERE BRRE EERE 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-Z/
B B Hi-Z/ Hi-Z/ B Hi-Z/ B Hi-Z/
s A Vil Vi HNESAT) NERA T Vi) NERA T VA WNEBA S
@E*RH%‘: HI-Z HO"E/ uou'—'ﬂ:_—‘/ non'—‘ni—‘/ nouﬁ:_—‘/ nouﬁ:_—‘/ nonﬁ/ uou'—'ﬂ:_—‘/ noni/
ETRE 7 n 7 n 7rus | 7Hus | 7w | 7rus | 7He | 7Fas
7 7 AJ1R] AJ77R] 7 N 7 AJIFR]
L ANJJH] N N AJTR]
kELS D
UY— ; R Hi-Z/ | GPIO#® | Hi-Z/
IS 2 2t USRI, USRI 2 -
B REAR | REAR | HEATDKRE | EADKE | NEA e PHBA .
RERT | T el e e 5 | man | o | GPIOER
GPIO SR OTEE | NOMRE | "0MEE
Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
AIPN AIPN Hi-Z/ Hi-Z/ A Hi-Z/ B Hi-Z/
s A VA VA WNEBA S WNEA T il WA Vi) WNEBA S
SR Hi-Z "O"[EE/ | "0 [E E/ 0" [E &/ "O" & E/ "o [EE/ | "O"EE/ | "O"[HE E/ "0"[E &/
IR 7 7Fu v n =4 Trues | Tru | Thus | Trno Thu s
7 7 AJTH] N 7 AJTH] 7 AJ)H]
N N Nl L
e TR
M| iR oy
= GPIO Hi-Z/
=D 0) =2 == VSN TN RN ) 7
n e R EAR R EAR EAPKEE | EaTREE i B .
y g | BERT | O TG e g | B gy | o | OPIOER
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nonﬁ
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FA—TRE A

n"I—Fy — ¢ FUE—F BA4TE—F, et T14—7
" Yty K INITX Tg;fﬂx -t RTC £— I RTé;f(i ¥ 28 V1A
£ F=l% AR ypy . | A7 F1-I% SR g g E—F
& | gu_o | EEERH | KE 4 E—F ARy TE—F o522 wRE®
2| e kL) ni i h His
4 ol BRLE BRLE BRXE BREE BRXE
- 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/
NEBA NEBA Hi-Z/ Hi-Z/ EBA Hi-Z/ PEBA Hi-Z/
SRR 7 7 WEF AT WNEAT] Vi) WNELAT] Vi) WE AT
SR Hi-Z "OUEE/ | COREE/ | "O"EE/ | CovEE/ | "o"EE/ | "o"EE/ | "o"EE/ | "o EE/
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SRR VAl VAl WEF AT NEFAT] Va| NEFAT] Vi) WEE AT
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SR E E i B | | e
N NEFAT] 71
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WKUP #F 7] WKUP V]V{Il([ZJ/P
I . . BR[| AR
En“_._’ [~ En“_._’ [~ " ]\jjT
— R R E AN R E AN it A
IR ERA AT | ] (s
A e | ‘
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GPIO & "0" i i
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" Yty k INITX Tgfﬂx FIE RTC £— K RT;E(; ¥ R A
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&e Y 2 R RiE Rk e ReE
2 e BRRE BRRE BRRE TRRE BRRE
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 | SPL=1 | SPL=0 | SPL=1 -
Hi-Z/ | GPIO#® | Hi-z/
3 . FRTREE | PO # \
GPIO JEIRs Hi-Z ]Ijljjzé ]If‘jjzé Lfﬁﬁ;ﬁ“ & jfj\ Wﬁ?‘)‘\ Py " jfﬂ GPIO &R
"O"/Hf non'—‘ni—‘ v'ov'ﬁ:_*
SR
RN D Y — Zi
EANREE | #ERT .
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s S, RERN | BER AW e Hi-Z/ Hi-Z/ Hi-Z/
USBUOSRT | BUERR | gy g Zaeng | 0T | Aw | and | A
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0"[E & s
nonﬁi—’

*: W7 A<, BHCREZA~VE—F, Ay 7 E— R RICE—FR, T4 —FRAZ AL RICE—F, T4 —TAZ LA A}

v 7= RIZIEMEIE L ET,

¥ XA ~T— FIRIZEANRAELREE, RTC T— FE/IEA b v 77— RIREEIX GPIO BHR/NESA SI"0"E & T,
*3: XA ~T— NIRBIZERTRELREE, RTC T— FE/-ITA by 77— FIREEIX Hi-Z/WEA SI"0"E & T,
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VBAT R X A VigFRE—ER

SvE TA—
T “k BATE—F T4—TRE V1A 7 VBAT
IN)— INITX A F1-1% RTC £E— K ’ RTC E—F ARy VBAT RTC
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R ey Rie ey > 2 b9 FE—F F4—FREVINL | E—F | E—F | HRE
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o S
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R E
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o
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il TEORFE | RELREF | TELREF | HBEREF | TELREF | TEORER | RELREF . RELREF | ELRFR
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T| s
Hi;Z/ EAPR | EapR | Eark | Eark
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A
U R HiZ Eaek | ERRR | EAeR | EReK | EeeR | ERpR | EReR | EReK | Eapk | ERpR
GPIO TEORFE | RECREF | TELREF | HEELREF | TEOREFR | RELRER | RELREF | HBEREF | TEMREF | REMREF
R

*1: VBAT, VCC BEJR# AR HE

#2: WTOSCCNT L ¥ 2 # OEHEHIfH £ > h(SOSCNTL)ZY” 07 OHA1%, EARKEERRE, WTOSCCNT L ¥ X # OHfEHIfH e > b
(SOSCNTL)A” 1”7 OAIE. A by TE—FK, T4 —=FAF LA A by 7 E— FEHCEEMEIE L £,
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12. BRHHE
12.1 #EBRATERE
N EHEE o
HH e _ _ Bt i
=/ =X
PR AR 2 Vee Vss - 0.5 Vss + 6.5 \
EIREE(USB ) *1+3 USBVcc Vss - 0.5 Vss + 6.5 \Y
FEIREEE(VBAT) *!*4 VBaT Vss-0.5 Vss +6.5 \Y
T u JEEEL S AVce Vss - 0.5 Vss + 6.5 \Y
7 a J R S AVRH Vss - 0.5 Vss + 6.5 \
Vee+ 0.5 .
Vss - 0.5 (=6.5V) \Y% USB i 1~ & B <
Aj]"?ﬁj:*l Vi _ USBVcc + 0.5 s
Vss - 0.5 (<6.5V) A% USB i1~
Vss-0.5 Vss + 6.5 Vv 5V rLZ b
S - AVcc + 0.5
T a7 AN Via Vss - 0.5 (§CE.5V)
Vee+ 0.5
1 R
HEE Vo Vss - 0.5 (=6.5V) \Y
10 mA 4mA X A 7
. . 20 mA 8mA ¥ A 7
nyn Q = 2y %6 -
L"U~ULi K 18 ToL 20 A mA Z 17
22.4 mA I’C Fm+
4 mA 4mA XA 7
. . 8 mA 8mA ¥ A 7
nyn N NZ A SEg=y) _
L" L~ ) FE i ToLav 2 A DmA %17
20 mA I2C Fm+
VI PN (A APNK: i >loL - 100 mA
"L LA Y D B i > loLav - 50 mA
-10 mA 4mA ¥ A 7
TH" L U I K H T R RO Ion - -20 mA SmA ¥ A 7
-20 mA 12mA % A 7
-4 mA 4mA X A
TH" LAV T AT ToHAv - -8 mA 8mA ¥ A
-12 mA 12mA % A 7
"H" L)L g K ) EE i >lon - - 100 mA
"H" L~ LSRRI ) it > lonav - -50 mA
PRAFIRE Tsta - 55 + 150 °C

*1: Vss = AVss = 0V Z FEUEZ L7=E T,

#2: Ve ld Vss - 0.5V K DR 2o TIEWIT EH A,

*3: USBVcc 3 Vss - 0.5V K VK< e o THEWIT EE A,

#4: Vpar 1 Vss - 0.5V L VKL 7o o TIHEWIT EH A,

*5: IR AR & Vee + 0.5V 2B 2 TIXWT £H A,

*6: R RNMVETIL, ZY T2 1 KO —7EEHELET,

*7: LI IERRIL, ST DT 1 RN D ERO 100ms OHBIN TOFHERERE L ET,

*8: KR TIE {F . BUT DT RTINS EIR O 100ms OHAFN TOEHEHRZRE L £,

<ZEEE>
- BHRXEBEEAZBX FLX (B, i, BEGE) DHINIE, FEET/INT X ERET SAFEMELHYET, LD
T, EBE—HEATLEAS LD L‘ol'j_&'s SESEL,
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12.2 HREESRHE

o HigE o
HA k=3 &% = = BGy e
=/ =R
EIHELE Vce - 2.7*5 5.5 \
3.6
3.0 *1
(=Vco)
EIREE(USB H) USBVcc - A
2.7 ( <5\'/5CC) *)
B EE(VBAT) VBAT - 2.7 5.5 \%
7 v JERETE AVcc - 2.7 5.5 \ AVcc=Vcc
7 a7 RENEEE AVRH - *3 AVcc \
- Crx v vaviRE Tj - - 40 +125 °C
%Jﬁz{mlg J% (DEI{&:,—: TA - - 40 *4 OC

*1: P81/UDPO, P80/UDMO i1~ % USB 4 1-(UDPO, UDMO) & L T3 256
*2: P81/UDPO, P80/UDMO #i#i+ % GPIO ##+(P81, P80) & L CHifI+ 254
*3. Tha S EEEIEE, arXT ey B L > TRKBEN R Y 9,
M (512 vy FAD v AR"—%] ZZBLTLLIEESN,
*4: JEPHIREE(TA) DR KB, v 7 v a VIREM)EB AR VHTE F CHRIERE T,
PR E(TAOHEXREZ L FIORLET,

Ta(Max) = Tj(Max) - Pd(Max) x 6ja

Pd: HEETI(W)
0ja: P i — VEMEHL(CC/W)
Pd(Max) = Vcc x Icc (Max) + X (ToLxVot) + Z (Vee-Von) % (- Ton))
To: "L L~V H
Ton: "H" L~V H TR
VoL: "LV ST
Vor: "H" LUV H T EE

*5: BWIREE N R/ MERFE O OIREEY & > MEIAZRHETELL EOMIZ, WEEECR 72y 7 (A1 v
PLL A& Te) F 72 13RI CR 7 1 v 7 TOMSFEAT SAKEEM H O HEERHE T,
*6: i o T Y OB TR, [T ZMEA EOEE] @ [CHFIZONT] 28R LTLEEN,

BN r =BT 28y r— VI L IR RFFRENEZ L FIOR LE T,
R T NS ZTIRRFFREI LT CIMERRIES N ET,

Ry T—VREREBXHBTEIR

I = iz BIEH Oja BAHAEH(MW)
i (°crwy) Ta=+85°C Ta=+105°C
LQA048 B 0 87 460 230
(0.5mm pitch) 4= 53 755 377
VNA048 B JiE 1 1 30 1333 667
(0.5mm pitch) 48 24 1667 833
LQD064 B 1 70 571 286
(0.5mm pitch) 48 45 889 444
LQG064 B 0 61 656 328
(0.65mm pitch) 48 40 1000 500
VNC064 HA e 1 24 1667 833
(0.5mm pitch) 48 21 1905 952
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<ETEFE>
— HREBERIIE, FEET/INT XDIEEGHEERRT S/-DDERMTT . ERHFHEDREEIL, T XTZDRHDEE
ATRASHET, BIZHEBERFTTRAL TSES, CORHEELTRFT S, GHIEICEZEFZRIZFS &
BHYET,

T—R— NIEESATUEGIVEE, FAXV, #EDEEE TDORFIE, RIFL TWFEA, BESIHA T BLUNDENE
TDRFELZELZDBZEIL, BT FEFIZEEZSFIELE TIHHES LS,
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HEBHPADEHAE

HEENIUTOXTRINET,

Pd=Vcec x Icc + X (IoL X Vo) + 2 ((Vce - Von) X (- lon))

Iov: "LV H R
Ton: "H" LU H
VoL: "L LU R
Vou: "H" L~V EE

Iec I ET A ANTHE SN D EIRTY,
DT cxsd,
Ice = Icc(INT) + Zlce(10)

Icc(INT): L ¥ o L—& %l L T Logic, AE V7% Ef%ﬁ%éné
Tlec(10): DI CTHE S D BIRI/O A A v F 7 &R

Icc(INTHZDWTIE T12.3 EJiHisg) o 112.3.1 ERiBE 12

ITEATHEREA),
IecAO)NZ DWW TIERBERED Y AT MIEFE L E T,
UTOHERICLVEHL T30,

Icc(I0) = (Cint + Cext) X Ve x fsw

MB9B560L &

Cir: T PR A
Cexr: H s DI A W AR =
fsw: WAL v T TR
HE iBs & AEHE
4mA A 7 1.93pF
Ui - PR B Y Cint 8mA % A 3.45pF
12mA # A 7 3.42pF

BEEZ S CHEE ZFHMETEEREA X, lecMax)DIEIXLLFO L S IZEH L T 72 &0,

(1) FRE25°0)Z CEFE Icc(Typ) Z I E

Q) YDEIZEERER K U — 27 FEFAE Tec(leak max) % NG

Icc(Max) = Icc(Typ) + Icc(leak max)

EHE L5 &4 EikiE
Tj=+125°C 28 mA

BERFR R Y — 7 & | Icc(leak max) Tj = +105°C 17 mA
Tj =+85°C 13 mA
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Veexlee + Z(louxVoL)+ Z((Vee-Vor)*(—lon))

Icc(INT)+Zlcc(10)

Pd
lcc

—
Sloc(10)

Vee
Icc J/; A ;

Icc(INT)\L
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12.3 ERHA%
12.3.1 ZEHRE

HE BS | %F4 e 303 5F: ¢ ﬁﬁﬁ*ﬁﬁﬁx*z By %
160 MHz 44 72
144 MHz 40 67
120 MHz 34 60
100 MHz 29 55 .
80 MH. 23 48 N
6OMH§ B %) mA JEh 7 ey
~C ON K
40 MHz 13 37 7 i
20 MHz 7.7 31
8 MHz 4.6 27
R BEIE | . . 4 MHz 3.6 26
PR R PR L Icc VCC (PLL) 5,% 160 MHz 30 58
144 MHz 27 54
120 MHz 23 49
100 MHz 20 46 3
80 MH. 16 41 .
60MHZ T 38 mA | Hidr vy s
o MHE S 3 4~~~ OFF I
20 MHz 5.7 30
8 MHz 3.7 27
4 MHz 3 26
®E | B5 | T4 &# Gkt o ﬁﬁﬁ*ﬁﬁﬁx*z B ks
160 MHz 64 101
144 MHz 60 96
120 MHz 52 88
100 MHz 46 81 3
ﬁgmgz gg Z; mA | s a ey
T ON HF
40 MHz 25 58 7
20 MHz 15 47
8 MHz 7.8 39
I B 4 MHz 5.2 36
CEREGERY Icc vCC (PLL) *8 160 MHz 47 30
144 MHz 43 75
120 MHz 39 71
100 MHz 35 66 *3
28 ﬁﬁz ;‘5) 2; mA | sy 7%
z J-~_C OFF H
40 MHz 20 50
20 MHz 13 42
8 MHz 6.7 36
4 MHz 4.6 34

*1: TA=+25°C,Vcc=3.3V

*2: Tj=+125°C,Vcc=5.5V

*3: TRTOR—IBANTHY, [0] CEESNDIEHE

*4: AT HCLK O ¢34, PCLK0=PCLK1=PCLK2=HCLK/2,

*¥5: 75w vaT7 78T L—FFE—F, hL—A 2y 7 7 HEEEE (FRWTR.RWT = 10, FBFCR.BE=1)D & &
¥6: AT TV aRAE DT —HT 7R,

*7: JEHH T HCLK Offi ¢4, PCLK0=PCLK2=HCLK/2, PCLK1=HCLK,

*8: 7T a7 8T L—FE— R, FL—A NNy 77 HREEE (FRWTR.RWT = 10, FBFCR.BE=0)D & %

Document Number: 002-04924 Rev.*B Page 57 of 129



o CYPRESS

- EMBEDDED IN TOMORROW™

MB9B560L 1) —X

- " BB
HE | B | %74 &4 A e W
72 MHz 41 75
60 MHz 36 69
48 MHz 31 64 "
36 MHz 25 57 wA | By m g s
24 MHz 18 50 3T ON Fy
12 MHz 11 42
- 8 MHz 8.1 39
s | le | vee | EEDE 4 MHz 54 37
(PLL) 72 MHz 32 63
60 MHz 28 58
oy 0% .
z
24 MHz 15 45 mA E% pea
12 MHz 9.1 38
8 MHz 6.9 36
4 MHz 4.6 34

*1: Ta=+25°C, Vcc=3.3V

*2: Tj=+125°C, Vcc=5.5V

*3: TRTOR—IBASTHY, [0] ICEHESNDEHE

*4: AP HE HCLK Ofii ¢4, PCLK0=PCLKI1=PCLK2=HCLK,
*5: 0 wait-cycle (FRWTR.RWT = 00, FSYNDN.SD = 000) & &
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MB9B560L 1) —X

P
m
Jo

&4 3P4

Bi&E

Eﬁm

Hsi x*z

e

W EE

B *5 4MH
(PIJH 7 CR) z

3.3

29

#3
IShap A=
T ON B

2.8

29

*3
JEin s vy s
$~_C OFF W

wHEEE

Icc VCC (U 7 IHR) *S 32kHz

&
o
:
B

0.51

27

mA

*3
B r vy
4T ON I

0.50

27

mA

*3
IShap A=
$~C OFF K

W

(MRS CR) | 100 kHz

0.54

27

mA

*3
SRR =
4T ON I

0.52

27

mA

#3
B s vy s
4~_C OFF W

*1: Ta=+25°C, Vcc=3.3V

*2: Tj=+125°C, Vcc=5.5V

#¥3: TRTOR— B ANTHY, [0) ICEESNDIHE

*4: AP $0E HCLK O ¢3, PCLK0=PCLK1=PCLK2=HCLK/2,
*5: 0 wait-cycle (FRWTR.RWT = 00, FSYNDN.SD = 000) & &
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MB9B560L 1) —X

o . et B .
HHE AL In T4 &4 B = B*2 By wE
160 MHz 28 58
144 MHz 25 55
120 MHz 21 50
100 MHz 13 46 9
z 4T ON I
40 MHz 8.8 36
20 MHz 5.6 P
8 MHz 3.8 30
S S ke Sleep @]ﬁf 4 MHz 32 29
CER|EEERY Iccs vCC (PLL) 160 Mz 14 a2
144 MHz 13 3
120 MHz 11 0
100 MHz 9.7 38 “
o T S [
: $~_T OFF I
40 MHz 52 32
20 MHz 3.7 30
8 MHz 29 29
4 MHz 26 29
- " S RIRE
JEE k=2 IHF4 & JE i S = 8K Bifr e
72 MHz 19 47
60 MHz 16 43
48 MHz 13 40
%3
36 MHz 10 37 A [P
24 MHz 7.8 34 9T ON K
12 MHz 5. 31
8 MHz 43 30
ERER lecs vee Slef}fwﬁ 4 MHz 35 29
(PLL) 72 MHz 8.8 36
60 MHz 77 35
48 MHz 6.6 34 .
36 MHz 55 32 i
24 MHz 44 31 mA | e e
12 MHz 34 30
8 MHz 3 29
4 MHz 27 29

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

#3. TRTOR—IRANTHY, 10) ICEHESNDIEE

*4: JE %03 HCLK OfE¢9°, PCLK0=PCLK1=PCLK2=HCLK/2,
*5: JE %03 HCLK O ¢4, PCLK0=PCLK1=PCLK2=HCLK,
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& R gﬁj’qm‘; M s

®H

Jjn
Sk
..N
i

*3

1.3 27 mA s ey s

Sleep EE 9§ ~XT ON IFf
O O 4 MH

(PE3% CR) “ =

0.91 27 mA By

9T OFF Kf

*3

0.49 27 mA SRR A=

Sleep BifE 9T ON I

Iecs vee (F 7 IHE) 32 kHz *3

0.48 27 mA ISP

9T OFF Ff

>
&
=t

*3

0.51 27 mA [N
Sleep BhfE aze

(WHEIEE CR) 100 kHz

*3
0.49 27 mA B vy
4~~_C OFF I

*1: Ta=+25°C, Vcc=3.3V

*2: Tj=+125°C, Vcc=5.5V

*¥3: TRTOR—IBASTHY, [0] ICEHESNDEHE

*4: AP $0E HCLK O ¢9, PCLK0=PCLK1=PCLK2=HCLK/2,
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MB9B560L 1) —X

. " HEE o
HE 0S| WFA e BB T g M =
*3, *4
0.25 1.0 mA T iasec
I A by TE—R - ; *3,%4
CCH > 11 mA Tx =+85°C
*3, %4
- 14 mA | o 0s5eC
*3’ *4
0.54 1.54 mA T —ipsec
B ~E— R %3, %4
s 4 MH - 12 mA e
(P CR) z Ta =+85°C
15 mA *3, %4
- Ta =+105°C
*3, %4
0.25 1.0 mA T —iaseC
BB I vee | AATESR 32 kH %3, %4
cer (V7 %IE) z - 1l mA Ta =+85°C
*3, *4
- 14 mA - osec
*3, %4
0.26 1.0 mA T —iasec
HAgwE— L ¥3, %4
A 100 kH : 11 A T
(W% CR) 00 kHz m Ta =+85°C
- 14 mA *3,%4
Ta =+105°C
2 1 mA *3, %4
0.25 0 Ta =+25°C
RTC £— R %3, %4
Iccr (V7 545 32 kHz - 11 mA Ta =+85°C
- 14 mA *3,%4
Ta =+105°C

*1:Vee=3.3V
*2 :Vec=5.5V

B FRTOR—=FBRAATHY, 10) ITHEEND

*4 : LVD OFF ¥
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MB9B560L 1) —X

. HRARIE )
HE | BS | %74 Y BEM o [ g | B i
X *3’ *4
Fa—7 27 140 HA T =425°C
AB UL AT *3 %4
ET—F ) 390 mA Ta =+85°C
RAM OFF Kf) *6 i #3 %4
( ) 770 MA | T k10500
Iccup - *3 %4
747 32 180 RA | Ta=t2soC
ABUNL ARy *3, %4
Eo O ) 870 HA Ta =+85°C
(RAM ON F¥) *6 ; 1200 uA ¥3, 4
Ta =+105°C
\(¢e 34
sy 27 140 LA T —ipsec
* *
A K A RTC E— K - 590 HA Ti’:issoc
(RAM OFF K¥) *7 *3_ %4
- 770 LA g
N N =+105°
BIRFEN | Iccrp 32kHz I;,\ = 4105 ¢
Fy— 32 180 nA Ta =+25°C
. . 3, %4
A K L s5A RTC E— R - 870 LA T =+85°C
(RAM ON [§) *7 *3_ %4
- 1200 mA | T —r105°C
*3’ *4, *5
0.015 0.14 LA Ty —ih5oC
- * *3, %4, %5
RTC {211 *9 - - 4.0 HA T =+85°C
- 9.4 pA > e
=+
Iccvear VBAT I; *4]05 C
1.3 2.4 HA Ty 2500
BfE *8,* 2k 2 A *3,%4
RTC Eh{E *8,*9 32kHz - 6. u Ta =+85°C
*3’ *4
- 12 BA | Ty —1105°C

*1: Vee=3.3V

*2: Vee=5.5V

*¥3: TRTOR—IBASTHY, [0] ICEHESNDIHE

*4: LVD OFF I

*5: B 7 H4R OFF I

*6: 48pin ¥ =V EFEHDEE . RTICEILOBRER 2 MZ T ZEW
*7: 48pin /X v r—V EHH OEA . RTC BEOBIFEERZ M T EEWN
*8: K LIREN(32KHZ)E AR (IR R O E BT & &)

*9: VCC BRI A%, RTC OREXIT-T-8H4
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b= = L8 nF4 &4 il Bifsy e
i " BN | RE | BX B i
KB
74
:%le)l?l Ft Iccrvp @] 'f/lz Hjﬂ_: - 4 7 H.A %IJ A Z?‘%\é Eﬂq
EBIREIT
AA LT T vee "
TaAEY AT/
A LN EE IccrLasH I - 13.4 15.9 mA
i
‘7 77T .
%Qﬁ/{%f%‘é IccwrLASH B - 11.5 13.6 mA
b
RYIZSIVHEBETR
2899 o — FERE(MHZ) .
RYy2x5)NW 02
%51 ) > Bifyy 20 30 160 By -5
GPIO £R—k 0.21 0.43 0.92
DMAC - 0.71 1.43 2.74
HCLK DSTC - 0.36 0.72 1.46 mA
CAN 1ch. 0.03 0.06 0.11
USB 1ch. 0.42 0.80 1.60
NR—2RZ A= 4ch. 0.18 0.36 0.70
ZHERE X A ~ /PPG lunit/4ch. 0.57 1.13 224
PCLK1 mA
JT7 v Khwk Tunit 0.04 0.08 0.16
A/DC lunit 0.21 0.40 0.79
L -
PCLK?2 NNFTT TV as Ich. 0.33 0.67 ; mA
YT

Document Number: 002-04924 Rev.*B Page 64 of 129



o CYPRESS

- EMBEDDED IN TOMORROW™

MB9B560L 1) —X

12.3.2 #FHH
(Vec=USBVce =AVece =2.7V ~ 5.5V, Vss = AVss = 0V)
- HEE
R s T4 &5 - Efi | &5
i B/ g | BX
CMOS
E AT Y A A - Vee X 0.8 - Vee+0.3 \Y
YH" L L -, MDO, MD1
ANBIE v sv
(EXF U AN IHS KLy h AT - Vee X 0.8 - Vss+5.5 A%
77)
I2C Fm+3f A
L - VeeX0.7 - Vss+5.5 \%
AT « 5
CMOS
27 U A AT - Vss-0.3 - VeeX0.2 v
WLl ¥, MDO, MD1
AT V&I 5V kLT b
< \% R - R
(j]j:)xT U2 A ILS AT Vss-0.3 VeeX0.2 v
I>C Fm+3f ]
- - X 0. A%
JOT e Vss VeeX0.3
Vee 2 4.5V,
;mA . Ion=-4mA Vee-0.5 - Vce A%
A7 Vee<4.5Y,
Ion=-2mA
Vee 2 4.5V,
SmA Ion =- 8 mA
Py Ve <45V, Vee-0.5 - Ve Y
Ion =-4 mA
Vee = 45V,
"H" L~ 12mA Ion=-12 mA
= Vou ; - -
W EIE Py Vee <45V, Vee - 0.5 Vee \%
Ion=-8 mA
USBVce = 45V,
USB I/0 Ion = - 20.5 mA
. USBVcc - 0.4 - USBV A%
Fe USBVcc <45V, «c ¢
Ion =-13.0 mA
Vee = 45V,
I’C Fm+ lon = - 4 mA GPIO
N Vee-0.5 - \Y A%
He Vec <45V, cc cc 52
Ion=-3 mA
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MB9B560L 1) —X

HIRE
EH i ¥4 & N By B%E
" ®IN B =X
Vee = 45V,
4mA =
571; 70 IOL 4 mA VSS _ 0.4 \Y4
Vec<4.5Y,
IoL =2 mA
Vee = 4.5V,
8mA Ton =8 mA
HAT Vec <45V, Vss ) 04 M
Ion =4 mA
Vee = 4.5V,
12mA ToL =12 mA
";Il:;;jl/é;’;_/‘l/ VOL & /]) 7° VCC < 45 \/’ VSS - 04 A\Y
R IoL =8 mA
USBVce = 4.5V,
USB I/0 IoL=18.5 mA
L V. - 4
¥ USBVcc <45V, 58 0 M
IoL = 10.5 mA
Vee = 4.5,
Ton = 4 mA
i
I’C Fm+ Vee <4.5V, v 04 v GPIO ¥
A Ton =3 mA 58 i ’
Vee = 55V, I’C
Toi = 20 mA FmHFf
ANV —7
i I - - -5 - +5 HA
ST T . AT o Vee Z 45V 25 50 100 o
PU L
HhiiE Uit - Vee <45V 30 80 200
VCC,
USBVCC
VBAT,
A& C VSS, - - 5 15 pF
AVCC,
AVSS, AVRH
LU
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12.4 X%

1241 X400y ARG
(Vee =2.7V ~ 5.5V, Vss = 0V)

- - FRHEME
HE Ex=p T4 &8 = = B k5
=/ N
o
Vce=4.5V 4 48 MHz | K5 - He i
I Vee <4.5V 4 20
AT JEREE Fcu
Vee24.5V 4 B oMz | s m s o
Vee <4.5V 4 20 " ‘
X0, Vee24.5V 20.83 250 .
oy JE =4 : Wy I
AJ17 v v 7 JEH tcyLH X1 Vee <45V 30 250 ns NE Y v 7 I
A : Pualovin | s 55 % | SN E oy o
ANhovwavr tcr, = .
LD, SEFORM |t : : ° s | E Y2
Fcc - - - 160 MHz EI;EL;I((/i (I?jLiz)y
Vj?@)ﬁﬁzy By 7 Fcro - - - 80 MHz | APBO /S A7 1 v 7 *2
%K For : - - 160 MHz | APBl 327 10 v 7 %2
Fcr2 - - - 80 MHz | APB2 /NA 7 1 v 7 *2
teyee - - 6.25 ] ns EI\\{;J‘L/;/?:(IIHLiz)y
NERENEZ 1 v 7 ! S =
n . tcycpo - - 12.5 - ns APBO NRA 7 1 v 7
YA 7R tcycpl - - 6.25 - ns APB1 /XA 7 & v 7 *2
tcycp2 - - 12.5 - ns APB2 NR 7 1 vy %2

1 FNEEES 0 v 7 OFMICOWTIE, [FM4 77 2 U XU 7 = 7 b~ =2 7 VARE002-04857)] @& [CHAPTER 2-1:7 v »
7] EZRLTLLZEN,

*¥2: Fl) T 2 TR EN TS APB RXRIZHOWTIE 18, 7 a7 XA ¥ 7T 4] 28R LTLIEEN,

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 #7009 008K
(Vear = 2.7V ~ 5.5V, Vss = 0V)

. HiEE
iS5 i . [R1
b= 5 ¥ B L35S = r ~e Hif £
- ‘ - - 32.768 - kHz | /KeBFEIRBE IS
A ABE Vteve oA - 32 - 100 kHz | NS 7 7 B
A3 7wy 7 JE 1 tevie XA - 10 - 31.25 us | AN ooy J
AI D 2 7SR ] Pwn/teri, 45 ; 55 % | AR B
Pwr/tcyLr
toy
08 xVear _ }
X0A /

48pin /XN 7 — Y DA, Vear 1E Vee ERAE X T TZE 0N,

12.4.3 B CR k1%

AE=ZE CR
(Vee=2.7V ~ 5.5V, Vss =0V)
. HEE
B ks - By
= - = B | B2 | BX =
Tj =-20°C ~ + 105°C 3.92 4 4.08

NIV S|

7 a7 B Fcru Tj =-40°C ~ + 125°C 3.88 4 4.12 MHz
Tj=-40°C ~+ 125°C 3 4 5 NI T

JE B H5 2 TE W] tcrwT - - - 30 us *2

*1: BRI ESND 7 T v 2 AEYNDOCR Y I U 7HEBOMEEBEWNE N I EARE Y I U7 EICER LG
*2: BU IS ERERICER CR 70 v 7 OFWENEET D ETOMRBTY, 2ok, MU I U7 ERES. kL &R
BT 2FETCOHMBLEHRCR 7 uy a2 —2 70y 7 L LTHHATE £,

MEEE CR
(Vec=2.7V ~ 5.5V, Vss =0V)
—_— HIEE
P e &4 B | =% | BA Bf "&E
7 a7 B Fcre - 50 100 150 kHz
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1244 XA PLL DEFEHE PLL DAHO2 Oy o(cX 1200y F#EFE)
(Vee =2.7V ~ 5.5V, Vss = 0V)

HREE
Ei 03
BEA = B e . Bif B85

PLL Z4E22 E 7 B IRp i *! ¢ 200 . .
(LOCK UP i) LOCK HS
PLL A7 v v 7 AW FrLui 4 - 16 MHz
PLL %R - 13 - 80 WA
PLL ~7 u Rk v v 7 J8 FrLLo 200 - 320 MHz
A A L PLL 7 a v 7 B He? FerkeLr - - 160 MHz

*1: PLL ORIBNLET D F TOFRFHIREH]

*2: AA Y PLL 7 & v 7 (CLKPLL)DFEAHNZ DWW TiE, TEM4 77 2 U YU 7 = J )b~ == 7 VA 002-04857)] @ [CHAPTER
2-1: 7y 7] BT EEN,

12.45 USB fFPLL DEFEH (PLL DAHo2 O oA 12000 F&HE)
(Vee =2.7V ~ 5.5V, Vss = 0V)

ER(E
E=) 03
1EH = Y e Ex Bif £

PLL JEIRZE 15 B t 100 ] _
(LOCK UP i) LOCK HS
PLL A7 v v 7 JEW Friui 4 - 16 MHz
PLL #H{5%3E - 13 - 80 WA
PLL 7 3R 1 v 7 JEE FrLLo 200 - 320 MHz
USB 7 v v 7 J&# #c+? FcrkspLL - - 48 MHz

*1: PLL ORIENLET D F TOFRFHKEH]

#2: USB 7 & v 7 OFFAIIZOWTIE, [FM4 77 XU XY 7= F)b~v=a7 /L l{5~ 7 2fm002-04845)] © [CHAPTER 2-2:
USB 7 m v 7 A/] 2L TEa0,

1246 X4 PLL DEFEME (X4 >PLL DASH O Oy 2 ZHBESECR 20y #&/HE)
(Vee=2.7V ~ 5.5V, Vss =0V)

RRE .
HH EvE=] F e e Bafsf fm&
PLL A E (5 BT t 200 _ _
(LOCK UP R£R) rocK Hs
PLL A7 v v 7 AW FriLi 3.8 4 4.2 MHz
PLL #Hfs=R - 50 - 75 WS
PLL 7 3RV 1 v 7 JEE K FrLLo 190 - 320 MHz
A A PLL 7 v v 7 JEEHex? FcikpLL - - 160 MHz

*1: PLL ORIENLET D F TOFRFHKEH]
*2: A AV PLL 7 1 v 7 (CLKPLLYDFEHNZ DWW T, [FM4 77 2 U U 7 = T )b~ =2 7 /LA (002-04857)] @ [CHAPTER
2-1: 7uav 7] #HRLTIEIN,

<EEEE>
—XS2PLLDY—RoOv (2, BTBEHF SO OHLPEEF) I TFT0/EZFCR 20w (CLKHC) ZA
LTSS,
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1247 Ut v FAIHEE
(Vecc =2.7V ~ 5.5V, Vss = 0V)
5 s | wre | &# e B P,
B/ BX
Uty b ATIRERE tINITX INITX 500 - ns
1248 /WNO—F2 Yty rg1320
(Vss = 0V, Ta = - 40°C to + 85°C)
FREME
58 ERES nF4 46 Bifsf &E
S B/ P BX g
B R T R tOFF - 50 - - ms *1
BIENT 0 5 dv/dt vee Vee: 0.2V ~2.70V 1.3 - 1000 mV/ps *)
@;;g%%ﬂ v Mig tprr ; 033 0.60 ms
*1: Ve I torr /NI 02V UL F CTHDOILERH D £9°, T ORENMIZERWIGE . oI bnNBAET D AREENRH D £
—9‘_‘0

#2: 2O dV/dt HiIE cold start (torr>50ms) DU —A VIFICEH SVE T,

<EEFE>
— torr IZA T BT BEL B Y ET o torr B LU 5 Lo/ T—F B OEEME TR IZAET U £ FINITX) 7 H— F L

TSLESL,
Vee
Internal RST RST Active release
CPU Operation start
JEREDE
112.8. BEFRLFE) FSHEL TS,

VDH: EEFE#H 1 v FEBREF
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12.4.9 GPIO i H##
(Vee =2.7V ~ 5.5V, Vss = 0V)

1= e TEP E3'S _ il By
=/ PN
Vee =2 45V - 50 MHz
HA 7 8 B 5% tPCYCLE Pxx*
Vcee<4.5V - 32 MHz

*: GPIO A% T,

Pxx

tpcycLe
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12410 X—XBZALVANE L3>

BALIANEZAZVT
(Vec=2.7V ~ 5.5V, Vss =0V)
. IR IE
EH LS ¥4 &% = = By wE
=/ =X
TIOAn/TIOBn
A7V X0 ttT‘W”’ (ECK, TIN & L Cffi - 2tcyce - ns
T Y% LX)
triwn triwe
ECK
Vs Vs
TIN Vis Vis
FUFARRASVYT
(Vee = 2.7V ~ 5.5V, Vss = 0V)
: w HEE N
E E al % ﬂﬁﬁ?ﬁ %# id\ ij{ %{l’. ﬁ%
TIOAn/TIOBn
AL ATE ttTRG“’ (TGIN & LT ; 2teyver - ns
et i+ 5 LX)
trrReH trreL
Vius Vins
TGIN Vis Vis
<EEFE>

—teyep /£, APB /X2 OwoDH 1 I )LEETT,
N—R A IHEREIANTOBAPB /I BE/ZDIVTIE 18. 70w o F1vIS5L) FHEL TS LS,
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12.4.11 CSIO/UART #1324

R Y 7IJL(SPI = 0, SCINV = 0)
(Vec=2.7V ~ 5.5V, Vss =0V)

Vce < 4.5V Vcc=4.5V
; = firy ke
BB EE=s Ui T4 &4 B BA B ey Bfr
R—L—+ - - - - 8 - 8 Mbps
NYAL 1/ R
;/)r Z;I/Z ; 2 7 tscyc SCKx 4tcycp - 4tcycp - ns
. SCKx,
SCK | —=SOT B ZEFH tsLovi SOTx WL T - -30 +30 -20 +20 ns
SIN—SCK 1 SCKx, | 7 v v 7 @ifE
o N7 TR vt SINx >0 i 30 - ns
SCK T —SIN = —/ L KR tSHIXI SCKx, 0 - 0 - ns
SINx
DA % o
,{,,)/ \7; zyrhgm 7 tsLsu SCKx 2tcyce - 10 - 2tcyce - 10 - ns
N 1/ R
';]/{")/\711// x{pg 7 tSHSL SCKx tcyce + 10 - tcyce + 10 - ns
. SCKx
JE 4L B ) . .
SCK | —SOT B ZEmF[H tSLOVE SOTx ST 50 30 ns
SIN—SCK 1 SCKx, | 7 v v Z@iE
Ty b7 v TEEHE VSHE | gpNy 10 - 10 - ns
SCK 1 —SINAR—/ RIS | toxe | oo 20 ) 20 ] ns
SCK 32 F Y K¢ tF SCKx - 5 - 5 ns
SCK 7 | v [ tR SCKx - 5 - 5 ns

<XEFE>
- CLK [FHE— FEDXZHEETT,

—tevop 14, APB /YR 20w o DH+4 O ILETT,
UART 2#E# S h TLVB APB /WYX BEIZDIVNTIF 18. 70 v o 811 0SA) FBEL TS0,

- XYY 07— f - F— FEEDADRIFTT »
H#IZ £ SCKx_0, SOTx_1 DA EHEIE R T

- SrEEfrEE CL = 30pF #F
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tivshi tsHixi
SIN ave Vi)
K Vi ViL A
MStEY R =0
tsLsH R tsHsL N
ViH A Vi Vi
SCK g Vi ViL pa
tF «—tR
{sLove
Vo
SOT VoL
tvsie | tshixe
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R ' 7IL(SPI = 0, SCINV = 1)
(Vec=2.7V ~ 5.5V, Vss =0V)

- - T i Vcc < 4.5V Vcc=4.5V B
Lo B B B BX *
R—L—k - - - - 8 - 8 Mbps
S0 L -
; 4), Zil/z ; 1\ 7 tscyc SCKx 4tcyce - 4tcycp - ns
SCK T —SOT SAERER] tsrovt | oKX . 30 +30 220 £20 | s
SOTx NERS 7 b
SIN—SCK | A SCKx, | 7w v 7@k 50 ] 30 i R
o N7 TR 1VSLI SINX S
SCK | —SIN 7~ — L REERH tSLIXI SCKx, 0 - 0 - ns
SINX
S0 L -
{{\TJV’ ;@E >7 tssn | SCKx tever - 10 - 2tever - 10 - ns
NYAL l/ R
';I/-I") /\T/Ii ;ng 7 tSHSL SCKx tcyep + 10 - tcyep + 10 - ns
N SCKx
G ik > - -
SCK T —SOT BIEREH tSHOVE SOTx ST R 50 30 ns
SIN—SCK | SCKx, | 7w 78k
Ty b7 o FHE tIVSLE SINx 10 - 10 - ns
. SCKx,
SCK | =SIN = —/ L KR tSLIXE SIN 20 - 20 - ns
SCK 3. F V) I tF SCKx - 5 - 5 ns
SCK 7. | 1 B[] tR SCKx - 5 - 5 ns
<EEEE>

- CLK [F#E— FEDXZHEETT,

—tevop 14, APB /YR 20w o DH+4 O ILERTT,
UART 2 ## S A TV B APB /WYX BEI/ZDIVTIF 18. 70 v o 8141054y FBEL TS LS,

- R 07— f - F— FEEDADRIFTT »
HIZ £ SCKx_0, SOTx_1 DA EHEIE R T

- SfSBE A EE CL = 30pF #F
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VoL
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SIN ave Vi)
K Vi ViL A
MStEY R =0
« {sHsL . e tsLsH N
SCK = ViH V|H>’7
Vi N Vi Vi
— -—
tR tsHovE tF
soT Von
VoL
; tvste | tsuxe q
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RS 1) 7 IL(SPI = 1, SCINV = 0)

MB9B560L 1) —X

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

IE E = % ﬂm?ﬁ %# VCC < 4-5V Vccg4.5V %{-‘-
: m B/ BX B/ BX *
R—L—+ - - - - 8 - 8 Mbps
NYAL 1/ »
;/)r Zjl/z ; 2 7 tscyc SCKx 4tcycp - 4tcyce - ns
SCK 1 —SOT EAERFH tSHOVI SS%%’ -30 +30 -20 +20 ns
SIN—SCK | ; SCKx, NE e 7 b 5 ] 20 ] N
v b7 v S fvsu SINx VAR (=
SCK | —SIN " —/b R tsLIXI SCKx, 0 - 0 - ns
SINx
SOT—SCK | FEAERER] tSOVLI SS%I%;’ 2tcycp - 30 - 2tcycp - 30 - ns
S T 5
{{\7:; ;@m >7 tsisn | SCKx 2tever - 10 - 2tever - 10 - ns
N l/ R
';I/{u) ,\7,1// nyllg 7 tsHSL SCKx tcycp + 10 - tcyce + 10 - ns
SCK 1 —SOT JBIERF1H] tsove | oy - 50 i 30 | ms
SIN—SCK | . SCKx, | 4M# 7 b 0 ] 0 ] "
o b7 S IVSLE SINx 7 a7 BfE
SCK | —SIN 7~ — /L R[] tSLIXE SCKx, 20 - 20 - ns
SINx

SCK 37 F ¥ IRffH] tF SCKx - 5 - 5 ns
SCK 7. | v I tR SCKx - 5 - 5 ns

<EEFE>

- CLK [FEE— FEDXFHEETT,

—tovop 14, APB /XX 20w o DH+4 O ILERTT,

UART 2 #E# S h TV B APB /WYX EBEI/ZDIVTIF 18. 70w o 814105 Ay FBEL TS S,

- RHREILE Y O — F - = FEEDHBDERFTT
#IZ (£ SCKx_0, SOTX_1 DA B L EIL RIS T

- SfSE A EE CL = 30pF #F
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tscve |
VoHn
NV V
SCK tsovwi = tsHow =
VOH 7VOH
SOT VoL VoL
¢ tivsui < tsLixi »
Vin Vin
SIN Vi Vi
MStEwY R =0
tsLsH | tsHsL |
| > |
SCK V, T Vin | £ Vv
IH \ Vit VILIH IH
— —
* tE tR » tsHove
Vou LVOH
SOT VoL VoL
tivste —ple———  tsuxe
Vi ViH
SIN Vi Vie
MStEw k =1
#*TDR LU RZIZTA MT 5 L2k

Document Number: 002-04924 Rev.*B Page 78 of 129



A,

wa CYPRESS MBIB560L & 1) —X
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RS 1) 7IL(SPI =1, SCINV = 1)

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

_ Vce < 4.5V Vcc=4.5V
EHH L5 nF4 &4 By
&/ &KX &/ &KX
R—L—+ - - - - 8 - 8 Mbps
NPAL 1/ »
;/)r Zjl/z ; 2 7 tscyc SCKx 4tcyce - 4tcycp - ns
SCK | —SOT & ZE s H] tsLovl SS%I?; -30 +30 -20 +20 ns
SIN—SCK 1 t SCKx, PS>~ b 50 ] 30 ] ns
oy T TR Vsl SINx VDA
SCK T —SIN 7~ — /L RI[E tSHIXI SCKx, 0 - 0 - ns
SINx
. SCKXx,
SOT—SCK T FEEFFH] tsovHI SOTx 2tcycr - 30 - 2tcyce - 30 - ns
NYAL l/ R
,{,,)/\Tﬂj Xﬁ@ﬁ 7 tsLsH SCKx 2tcycp - 10 - 2tcyce - 10 - ns
NYAL 1/ »
|{_In) /\7:1// Xyrllg >7 tsHSL SCKx tcycep + 10 - teyep + 10 - ns
SCK | —SOT 1AL tSLOVE SCKx, - 50 - 30 ns
SIN—SCK 1 SS(?II: sz b
oy Ty SR tvsiE SNk | 77 BiE 10 ) 10 ) s
SCK T —SIN 7~ —/ L REEH tSHIXE SCKx, 20 - 20 - ns
SINx
SCK 32 F ¥ IR¢fH tF SCKx - 5 - 5 ns
SCK 37 _E Y KgfH tR SCKx - 5 - 5 ns

<EEFE>
- CLK [ E— FEDX ZHEETT,

—teyep /£, APB /X2 OwoDH 1 I )LEETT,
UART 2 S A TOVBAPB /WYX BEIZDIVTIF 18. 70w o X815 h) FBEL TS,

- RHREEILE Y O — f - F— F BEDADRITT
#IZ £ SCKx_0, SOTx_1 D#MAE O£ R T

- $rEFR A& & CL = 30pF FF
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tscye
Y
SCK Von VoL Vo
——— tsovmi ———» tsLovi
éVOH 7VOH
SOT ~ VoL VoL
¢ tivsHi e tsHixi
ViH Vi1
SIN Vi Vi
MSEY R =0
tR tsHsL | tsLsH tF
SCK a Vi1 ViH
| Vi —(VIL Vi
tsLove >
VoH —Von
SOT VoL = Vou
¢ tivsHe e tsHixe
ViH Vi1
SIN Vi Vi
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EERH 1 7IL(SPI =0, SCINV = 0)

MB9B560L 1) —X

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

Vcc <4.5V Vcc=4.5V
EHH g | mF4a &% By
) B/ Bx | BN B

S0 »
;j Zj{:;; Z 7 tscyc SCKx 4tcyce - 4tcycp - ns
SCK | —SOT AL/ tsLovi SS%ISF);’ PR - 10 +10 -10 +10 ns

NZAN
SIN—SCK 1 . SCKx, | 7y 14 ) 125 ) s
v b7y SR IVSHE 1 SINx ik 12.5% '
SCK T —SIN 7~ —/L REEfH tsHIXI SSCIE;((’ 5 - 5 - ns
S0 I/ »
,;{,,)/\7}5 xymgm 7 tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
1 L 5
'éI") /:}7/1}/ nyhﬁzj >7 tsHSL SCKx tcyce + 10 - tcyep + 10 - ns
SCK | —SOT iEZ4E ] tSLOVE SS%I%; SRR - 15 - 15 ns

NN
SIN—SCK 1 . SCKx, | 7y 5 ] 5 ] .
Ty Ty T YSHE 1 SINX i

SCKx,
SCK T —SIN & —/v REEfH] tSHIXE 5 - 5 - ns
SINx
SCK 37~ ¥ IR¢fH] tF SCKx - 5 - 5 ns
SCK 7. | v ¢ tR SCKx - 5 - 5 ns
<EEEFE>

- CLK [ E— FEBEDXZHIETT,

—toyep /4, APB /YR 20w o DM+ ZILBEHTT,
UART 2 #E# S h TLVB APB /WYX BEIZDIVNTIF 18. 70 v o 811 0SA) FBEL TS EE,

- LKL T DI F DA DRI T

FuFtL s L L SINO_1, SOTO 1, SCKO_1
FuFEL Y FEHY  SING 0, SOT6_0, SCK6_0, SCS6_0

~ N EBERFEE CL = 30pF A * [+ CL=10pF )
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tsLovi
VoH
SOT VoL
tivshi tshixi
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MSEwhk =0
tsLsH R tsHsL N
ViH A Vi AV )Y
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BERHA S 7IL(SPI =0, SCINV = 1)
(Vec=2.7V ~ 5.5V, Vss =0V)

Vcc < 4.5V Vcc=4.5V
EHH g | mF4a &% By
) B/ Bx | BN B
S0 »
;j Zjll:Z; Z 7 tscyc SCKx 4tcycr - 4tcyer - ns
SCK T —SOT AL/ tsHOVI SS%ISF);’ PR - 10 +10 -10 +10 ns
NZAN
SIN—SCK | . SCKx, | 7y 14 ) s ) s
v b7y SR VSEL | SINX ik 12.5% '
SCK | =SIN & —/ L KHFH tsLIXI SCKx, 5 - 5 - ns
SINx
S0 I/ »
,;{,,)/\7}5 xymgm 7 tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
0 v .
,{{,,)/Z;}/ ;zl]gzj 7 tSHSL SCKx tcycp + 10 - tcyce + 10 - ns
N SCKx
— S ik e > . - -
SCK T —SOT iEAERFH tSHOVE SOTx S8 15 15 ns
NN
Ty b7y SR TVSEE 1 SINX - -
BN
SCKx,
SCK | —SIN 7~ —/ L RERE tSLIXE SINx 5 - 5 - ns
SCKx
SCK 37~ ¥ IR¢fH] tF SCKx - 5 - 5 ns
SCK 7. | v ¢ tR SCKx - 5 - 5 ns
<EEEFE>

- CLK [F#E— FEDXZHEETT,

—toyep /4, APB /YR 20w o DM+ ZILBERTT,
UART 2 #E# S h TLVB APB /WYX BEIZDIVNTIF 18. 70 v o0 811 0SA) FBEL TS0,

- ZHREILLL F DI F DA DRI T
FuFtL s L L SINO_1, SOTO_1, SCKO_1
FuFELY FEHY  SING 0, SOT6_0, SCK6_0, SCS6_0

~ N EBERFEE CL = 30pF A * [+ CL=10pF )
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tscyc |
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« tshsL . e tsLsH o
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BERH 1 7IL(SPI =1, SCINV = 0)
(Vec=2.7V ~ 5.5V, Vss =0V)

Vcc <4.5V Vcc=4.5V
EHH g | mF4a &% By
) B/ Bx | BN BX
S0 »
;j Zj{:;; Z 7 tscyc SCKx 4tcyce - 4tcycp - ns
SCK T —SOT I ZEMRFH tSHOVI SS%ISF);’ -10 +10 -10 +10 ns
S
SIN—SCK | . SCKX, | v 1 14 ) s ) s
v b7y SR VSEL | SINX PISNY 12.5% '
BE
SCK | =SIN & —/ L KHFH tsLIXI SSCIE;((’ 5 - 5 - ns
. SCKx,
SOT—SCK | FRIEMRFfH tsovLI SOTx 2tcycp - 10 - 2tcyepe - 10 - ns
S0 ]/ »
-{v.)/ :};j ?ZIJED 7 tsLsH SCKx 2tcycep - 5 - 2tcycp - 5 - ns
S0 »
';?I")/\“’TJI}/I;?IF; >7 tsHSL SCKx tcyce + 10 - tcyer + 10 - ns
SCK T —SOT I ZERFH tSHOVE SS%ISF);’ e - 15 - 15 ns
7k
SIN—SCK | ‘ SCKx, | gy 5 5
Ty b7y FHER VSLE 1 SINx - - ns
B E
SCKx,
SCK | —SIN As—/b REE#E | tsuxe | SINX 5 - 5 - ns
SCKx
SCK 37 F ¥ IR¢f#] tF SCKx - 5 - 5 ns
SCK 37 | v ¢ tR SCKx - 5 - 5 ns
<EEER>

- CLK [FEE— FEDXFHEETT,

—tevop 14, APB /X 20w o DH+4 O ILERTT,
UART 2 ## S h TV B APB /WYX EBEIZDIVTIF 18. 70 v o 814105 Ay FBEL TS ES,

- AL L FDIHF DA DRI T
FuwFtELL FEL - SINO_1, SOTO_1, SCKO_1
FuItLY FEY : SIN6 0, SOT6 0, SCK6_0, SCS6 0

- Y\EBFE A ZE CL = 30pF FF( * (£ CL.=10pF £

Document Number: 002-04924 Rev.*B Page 85 of 129



o CYPRESS

- EMBEDDED IN TOMORROW ™

MB9B560L 1) —X
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Von
SCK A VoL VoL
| tsowLl ‘Y tsHow
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MSEwhk =0
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T > |e
SCK i/ N\
Vik N\ V V
" N Vi V||_IH7Z " \
— > l—
* tF tR » tsHove
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BERHA Y 7IL(SPI =1, SCINV =1)
(Vec=2.7V ~ 5.5V, Vss =0V)

Vcc <4.5V Vcc=4.5V
EHH g | mF4a &% By
) B/ Bx | BN B
S0 I/ »
;j Zjl/Z; Z 7 tscyc SCKx 4tcyce - 4tcycp - ns
. SCKx,
SCK | —SOT I ZERFH tsLovI SOTx -10 +10 -10 +10 ns
SIN—SCK 1 SCK e 14
— X ~
N S tivsHi ’ vZ7 k - 12.5 - ns
Ty N7 v TR SINx P 12.5%
BE
SCK T —SIN 7~ —/L REEfH tsHIXI SCKx, 5 - 5 - ns
SINx
. SCKx,
SOT—SCK T FE4EREH] tsovHI SOTx 2tcycp - 10 - 2tcyepe - 10 - ns
S0 ]/ »
-{v.)/ :};j ?ZIJED 7 tsLsH SCKx 2tcycep - 5 - 2tcycp - 5 - ns
S0 I/ »
';;I")/\“’T/I}/Xymg >7 tsHSL SCKx tcyce + 10 - tcyer + 10 - ns
SCK | —SOT I ZERFH tSLOVE SS%ISF);’ e - 15 - 15 ns
SIN—SCK 1 SCK “7h
— X
) = _ -
Ty T v TR EC I i 5 5 ns
B E
SCKx,
SCK T —SIN 7~ —/ L KR tSHIXE SINx 5 - 5 - ns
SCKx
SCK 37 F V) IR¢fH] tF SCKx - 5 - 5 ns
SCK 37 | v ¢ tR SCKx - 5 - 5 ns
<HEEFE>

- CLK [FEE— FEBEDXFHEETT,

—tovop 14, APB /X 20w o DH+4 O ILETT,
UART 2 #E#Eh TOVBAPB /WYX BEIZDIVTIF 18. 70 v o 814105 Ay FBEL TS LS,

- KA IL L FDIHF DA DRI T
FuwFtELL FEL - SINO_1, SOTO_1, SCKO_1
FuItLY FEY  SIN6 0, SOT6 0, SCK6_0, SCS6 0

- S\ BB & E CL = 30pF £ * (% CL=10pF £)
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BERHAUTFTIL FvTELY MEAR(SCINV =0, CSLVL=1)
(Vec=2.7V ~ 5.5V, Vss =0V)

_ Vce < 4.5V Vcc=4.5V .
HE e &4 _ _ _ _ B
B/ BX =/ =X
SCS | —SCK
T l]\ o 7%% Y tesst PN (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK T —SCS 7 b
dv—/TI/ F‘H#F‘aﬁT tesHr P (*2)+0 (*¥2)+20 (*2)+0 (*¥2)+20 ns
— *3)- *3)-

SCS 7 4 L7 FHER tespr Bt 205r5 tzvcp (¥3)+20+5tcyce 20(+5 tZYCP (¥3)+20+5teyer | s
§ZC§ l}\;sfléé# F tcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCK T —SCS T ST
L NS tcsHE At 0 - 0 - ns
SCS T 4 &L Y tCSDE VA= 3tcycptl15 - 3tcycpt15 - ns
SCS | —SOT J#AERF] tosE B - 25 - 25 ns
SCS T —SOT FEAERFH] tDEE 0 - 0 - ns

(*1:CSSU By MEX U TNVF v T L NEA IV TEMES 1 v 7 JE#[ns]
(*2):CSHD By MEX U TAF v T 2L N2 A I TEEZ 7 v 7 8 #ns]
(*3:CSDS By MEX U T NVF v TR L NEA IV TEMES 1 v 7 JE#[ns]

<EEEE>
—teyep £, APB /XX 20w DY+ O ILERTT,
UART DB SN TIVBAPB /NI BE(ZDIVTIE 18. 70w o0 X1 ¥ 0S4y #FFL TS,

— CSSU, CSHD, CSDS, > FZNFvTtL I FE1 I 20O O0v01E [FM4 Z7 3 NUY Tz F5)v=2FILEXH
(002-04857)] #ZHEL TS &L,

- SrEE B E CL = 30pF A
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SCS H A \
| (S) = fcsoi L
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ST O

MS bit=0
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A

A
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MB9B560L 1) —X

BERHAUTFTIL FvTELY MEAR(SCINV =1, CSLVL=1)
(Vec=2.7V ~ 5.5V, Vss =0V)

_ Vce < 4.5V Vce=4.5V
HE e & _ _ _ _ Bifi
B/ BX =N =X
SCS | —SCK 1 * * * *
To b T o SR tesst M (*1)-20 (*1)+0 (*1)-20 *1)+0 ns
/SﬂSE/lI/T\“E#CI%T tesim rway7 (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
: B o —

SCS 7 « & L7 MR tesr 205_5:2 o (*3)+20+5tcyce 205_5:2 vep (*3)+20+5tcyce ns
§ZC§ l}\;sflég# F tcsse 3tcycpt+15 3tcycpt+15 - ns
SCK | —SCS 1 s
L IR tcSHE 571; u[;< 7?f‘ 0 0 - ns
SCS 7 4 L7 R tCSDE ) 1//'5 3tcycpt15 3tcycpt+15 - ns
SCS | —SOT L RFRH tpsk - 25 - 25 ns
SCS T —SOT FEAERFH] tDEE 0 - 0 - ns

(*1:CSSU By MEX U TNVF v T L NEA IV TEMES 1 v 7 JE#[ns]
(*2):CSHD By MEX U TAF v T 2L N2 A I TEEZ 7 v 7 8 #ns]
(*3:CSDS By MEX U T NVF v TR L NEA IV TEMES 1 v 7 JE#[ns]

<EEEE>
—teyep £, APB /XX 20w DY+ O ILERTT,
UART DB SN TIVBAPB /NI BE(ZDIVTIE 18. 70w o0 X1 ¥ 0S4y #FFL TS,
- CSSU, CSHD, CSDS, > FINF v TEL O FEL S 08 o Oy [FM4 773 NYTTSAV=2TFIEHE
(002-04857)] #ZHEL TS &L,

- SrEE B E CL = 30pF #F
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MB9B560L 1) —X

BERHAUTFTIL FvTELY FMEAR(SCINV =0, CSLVL=0)

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

_ Vce < 4.5V Vce=4.5V
=R iLs &4 Bify
B/ BX B/ BX
SCS T —SCK | * * * *
Yo b7 o R tessi N7k (*1)-20 (*1)+0 (*1)-20 *1)+0 ns
SCK T —SCs | A
L FEER tesHl oy (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
SCS 74 & L7 Nk tespi (*3)-20+5tevee | (*3)+20+5tever | (*3)-20+5tever | (*3)+20+5teyer | ns
izci T]\;S/CI§% ] tesse 3tcyept+15 3tcyert15 ns
SCK T —SCS | sy
el B tCcSHE 571; p[;/\ 77}\ 0 0 ns
SCS 7 4 L7 MR- tcsDE ) {% 3tcycptl15 3tcycpt15 ns
SCS 1 —SOT IEAERFH] tDSE - 25 - 25 ns
SCS | —SOT JEAERER tDEE 0 - 0 - ns

(*1:CSSU By MEX VU TNVF v TR L NEA IV TEMES 1 v 7 JE#[ns]
(*2):CSHD By MEX U TAF v T 2L M2 A I TEEZ 7 v 7 8 #ns]
(*3:CSDS By MEX VU T NLVF v 7Ly N A IV TEIWES 1 v 7 8 #[ns]

<EEEE>
—teyep £, APB /XX 20w DY+ O ILERTT,
UART 2E# S A TLVBAPB /WYX BEEIZDIVTIF 18. 70 v o 51454y FBEL TS S,
- CSSU, CSHD, CSDS, > FINF v TEL O FEAL S 08Oy [FM4 773 NYTTSAV=1TFIEE
(002-04857)] #ZHEL TS &L,

- SV EFE A& & CL = 30pF #F
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MB9B560L 1) —X

. SS tcsoi
e tcsHi
€
SCK (S) I\jL
SOT
(SPI1=0) \ >< K% >< /
SOT
(SPI=1) \ >< >< % :X_/
MS bit=0
. % ‘tCSDE‘
‘ - ) tcsHe .
SCK A1 \_/—\_/_\ %_/_\_7
toee
SOT :
i VY f
tose
SOT «—>
SPI=1 (T
( ) 'l:’ﬁ'l'.lﬁ'l.ft'tlt'i'l.llt'tlllﬂ;‘:lv( X X
N

MS bit = 1
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MB9B560L 1) —X

BERHAUTFTIL FvTELY MEAR(SCINV =1, CSLVL=0)

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

_ Vcec < 4.5V Vce=4.5V N
HH £ EH BAfsy
B/ BX B/ BX
§ZC§ TF;S\SI;E#FEEJ tesst B . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- w7
L st T (D0 | (220 | (0 | (D20 | s
— - * - *

SCS 7 4 L7 MR- tespr 20+5tever (*3)+20+5tcyce 20+5teyer (*3)+20+5tcyce ns
§TZCE T]\;SSI;% Fi] tcssE 3teycpt15 3tcycpt+15 - ns
/S_jSE /lI/T\E#‘C %l tCSHE a7 b 0 0 - ns
SCS T 4 L7 MER] tcsDE 7 gﬁ{j/ﬁy 3tcycpt+15 3tcycpt+15 - ns
SCS T —SOT FEAERERH tDSE - 25 - 25 ns
SCS | —SOT iE R tDEE 0 - 0 - ns

(*1:CSSU By MEX VU TNVF v TR Ly N A IV TEWES 1 v 7 J8#[ns]
(*2):CSHD vy MEX T UTNF v T LT ¥ A I TEEZ v v 7 JEH[ns]
(*3:CSDS By MEX U T NLVF v 7Ly N A I TEWES 1 v 7 JEM[ns]

<EEFE>
—teyep 4, APB /XX 0w I DH+1 O ILERITT,
UART 2 S A TLVBAPB /WYX BEEIZDIVTIF 18. 70 v o514V ISh) FBEL TS,
- CSSU, CSHD, CSDS, =Y FIFvTEL O FZALS208FEIO YD [FM4 73 NY TSIV 2F/ILEH
(002-04857)] #ZHEL TS &L,

- SV EFE A& E CL = 30pF #F
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MB9B560L 1) —X

SCS A - % _ft“"' > /
tossi S

SCK 77 %

soT

o D S

soT

(SPI=1) \

S

MS bit=0

i
LA

SCS A A % ‘tCSDE‘
tcsse CSHE

SCK AR %

toee
SOT <>
oo S [
SOT 4tDSE>
(SPI=1) R

S

MS bit = 1
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5880 8 v 7 (EXT =1) : ERARDOA

MB9B560L 1) —X

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

Be | &# it wy | s
IHE ab& Es)_l’]\ %k ) R

UT T vy 7L A tsLSH tcycp + 10 - ns
U TNTa sy ZH" VAR tSHSL CL=30 pF tcycp + 10 - ns
SCK 37 F ¥ ¢ tF - ns
SCK 37 |k v W] tR - ns

tR tF

—> tshsL -« tsLshH —>
V V V
SCK " " " Vi Vi "
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12.4.12 REBAGE 1320
(Ve =2.7V ~ 5.5V, Vss = 0V)

MR IE

; = iy e
IE E AL = ﬂﬁ?% %# ﬁ']\ Ej: ﬁ{ll- ﬁﬁ%
ADTG AD 2 3—% NUHAT]
R 1 - =
FRCKx 2tever® B oy—s a v AN a Y
ICxx ATy bR T TFy
AL R E tiNm, DTTIxX - 2teyep*! - ns WY = L—4
tiNL
~ + *1 - . .
IEI\?;%OI ] 2tcycp+ 100 ns SEELA R,
i NMI
NMIX 500%2 - ns
i 3 i FA—T AL
WKUPx 500%* ns Ve IT oS

*1:teyep X APB XA 7 1w 7 O A J VI CTH(F A ~EF— K, A by 7E— ROEILEEEZRL), A/D a2 3—%, L7 A
<, AEEGABR DR SN TS APB NAEZIZOWTIE 18, v 784 Y7 I 0] 2BBLTLIEESN,

*2: XA ~vE—F, A by E— Rk
#3: T4 =T AL UNA RTCE— R, T4 —TAZNA Ay 7E— NI

tINH : thL

T Vs Viss
Vs Vis :
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12413 27w FhADO> 4% 14520

MB9B560L 1) —X

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

. HIRIE
= = 3
IEE AL = %ﬁ: ﬁ’]‘ﬁﬁ ﬁkﬁ'ﬁ ﬁﬁl

AIN ¥ -"H" g tAHL -
AIN i 7"L" I tALL -
BIN ¥ +"H"I& tBHL -
BIN ¥ "L"i& tBLL -

n n \§ I/
ggj g J:V DAH%FQ 5 tAUBU PC_Mode2 % 7= 1% PC_Mode3

n " \§ I/
iiﬁ 11;12/ ;)\H%F':%) 5 tBUAD PC_Mode2 % 721% PC_Mode3

n n \§ I/
g;ﬁ ;11\_/ ;H%F'Z%) 5 tADBD PC Mode2 % 721% PC_Mode3

n n ‘/ N I/
i?}i ; I ;)\H’# I%) 5 tBDAU PC_Mode2 % 7-1% PC_Mode3
EIIE g J:/ ;H;;/F;%) 5 tBUAU PC _Mode2 ¥ 7213 PC_Mode3 2tcycp™® - ns
N g\ﬁff;g > tAUBD PC Mode2 % 7-1% PC_Mode3

n n \§ I/
iiN ;%\f ;)\H/# é{ 5 tBDAD PC_Mode2 % 721% PC_Mode3

n n \§ I/
ggj ; E ;H%F';%) 5 tADBU PC_Mode2 % 7= 1% PC_Mode3
ZIN v 1-"H" & tZHL QCR:CGSC="0"
ZIN S "L tziL QCR:CGSC="0"
ZIN L=UVHETED G . _nn
AIN/BIN 7. F V) 37 | 0 B 1ZABE QER:CGSC
?[IE/EIE%%% lLJ: D H%_: FEﬁ i % tABEZ QCR:CGSC:" 1"

*:teyer X APB NA 7 By 7 DY A 7 VIR TH(Z A ~F— R, A~y 7E— FEEZFRL),
IT v RAU U EPNEREIN TS APB RNAFZIZOWTE 18, 7w 7 X4 Y775 28 LTLIIEEND,

AIN

BIN

tAHL taLL
< > <
< > < » +—P >
tauBu tBUAD tADBD tBDAU
< > < q
tBHL teLL
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MB9B560L 1) —X

tBHL | P tBLL
BIN
< > e B —
tBUAU tauBD tsDAD tAabDBU
AIN
taHL "
- Ll
tz
ZIN
ZIN
> tABIZ
tzaBe «
AIN/BIN
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12414 PC #1327

Standard-mode, Fast-mode
(Vec=2.7V ~ 5.5V, Vss =0V)

N Standard-mode Fast-mode
EE aC = %14: ill\ Esi* ill\ %* Eﬁ ﬁ%%
SCL 7 v v 7 A FscL 0 100 0 400 kHz
(i) TAZ— 1
=L R tHDSTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 & v 7 "L"I& tLow 4.7 - 1.3 - us
SCL 7 v w7 "H"I tHIGH 4.0 - 0.6 - us
K TAZ— | &
Ty N7 v T ERR tsuSTA 4.7 - 0.6 - us
SCL T —SDA | Cp =
= L =30 pF,
T — X ik —/L N _ 1
R = (Vp/loL)* *2 *3
SCL | —SDA | 1 tHDDAT (Vp/lov) 0 3.45 0 0.9 s
T—HEy 8T v TR
SDA | 1 —>SCL 1 tSUDAT 250 - 100 - ns
RN YE
v T v T tsusto 4.0 - 0.6 - us
SCL T —SDA 1
EINVAE 3=
25— K] &L DRO tBUF 4.7 - 1.3 - s
N7 Y — R
2MHz = w4 w4
teyep<40 MHz 2tcyep - 2tcyep - ns
40 MHz = " "
tcycpr<60 MHz 4tcvoe ) 4tcvoe ) s
60 MHz = sl %4
tcycp<80 MHz btcyee ) btcyee ) ns
<
¢ 80 E/III;(Z) I\ZHZ 8tcycp™* - 8tcycp™* - ns
JART 4 VH tsp Ll *5
100 MHz = 10t " 10t " N
teyer<120 MHz CYCP - CYCP - S
120 MHz = w4 %4
tcycp<140 MHz 12tcvee ) 12tcvee ) ns
140 MHz é x4 *4
teyer<160 MHz 14tcyce - 14tcyce - ns
160 MHz = 4 %4
teyer<180 MHz 16tcyce - 16tcyce - ns

*1:R,CLlL, SCL,SDA T A > O 7 NT v 7HPL, AWMERETT, VplI7 AT v 7EIIOEIREE, oL 1T VoL tRiEEMZ R~ LET,
*2: I K tuppar 13072 < EH T34 2D SCL 5 D"L"KM(tow) R L TW RN E WD Z & &7 LTV ATty 8 A,

*3: Fast-mode I2)C /X 25" /3A A% Standard-mode I2C /XA 3 A7 AZEHA CT&E F9 03, ER E D5 tsupar=250ns & e L7211
X720 FH8 A,

*4: teycp 1L, APB XA 7 vy 7 O A 7 VEEE T,
PC BNEEHGE SN TUVWD APB XAEFEZFIZOWTIL 18, 7av /XA ¥ 7T 5] 2B LTLIEEN,
Standard-mode i R IL, EONNA 7 0w 7 Z2MHz LA EIZ L TL7Z& 0y,
Fast-mode f# FHFRF X, U ANAZ 0w 71X 8MHz LA EIZ L TL 7Z& W,
5. JARXT (VA BERIIV A OEREIZI VUV 52 LR TEFET,
APB RR 7 1 v 7 JHREIIGE U T, /A RT A NZEHOEFEZ LTI,
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Fast-mode Plus(Fm+)
(Vec=2.7V ~ 5.5V, Vss =0V)

Fast-mode
HE Bs 30 plus(Fm+)*® B | #E
=/ =K
SCL 7 & v 7 JE#k FscL 0 1000 kHz
(i) TAZ— ] &
A —v REEHE tHDSTA 0.26 - us
SDA | —SCL |
SCL 7 & » 7 "L"i§ tLow 0.5 - us
SCL 7 v v 7 "H"I& tHIGH 0.26 - us
K TA%— 1+ &t
Ty 7y TER tsusTa 0.26 - us
SCL 1 —SDA |
— - CL =30 pF.
F— X iRk —/)L NHFE _ el *2, %3
SCL | —SDA | 1 tHDDAT R = (Vp/lovr) 0 0.45 us
F— 5% 7 5 T t " ] "
SDA | 1 —SCL1 SUDAT
[N YC
Ty b7 v T tsusTo 0.26 - us
SCLT —SDA |
EREEAE 3=
2% — N S&fE&DfjoN tBUF 0.5 - us
A7 U —i
60 MHz g %4
tcycp<80 MHz 6 tevee . ns
80 MHz g *4
tcycp<100 MHz 8 tever ) ns
100 MHz =
10 teycp** - ns
SARXT 4 H tsp tever<120 MHz *5
120 MHz = 12 teveptd ] N
tcycr<140 MHz cver
140 MHz = o
tcycp<160 MHz 14 tever ns
160 MHz = w4
tcycp<180 MHz 16 tever ns

*1:R,CLlE, SCL,SDA T A > O 7 NT v 7HPL, AWMKRETT, VplI7 AT v 7EIIOEIREE, oL 1T VoL tRiEEMZ R~ LET,
#2: fe K tuppar 172 < & BT84 2D SCL G5 D"L" KM (tow) ZHEE L TV RN E WS Z & &7 LT T vtz v 8 A,
*3: Fast-mode I2C /N 27 /N4 A% Standard-mode I2C /X2 3 25 A TX 308, ER X5 S tsupar=250ns & i & U721 T
1720 XA,
*4: teyep L. APB /XA 11w 7 DA 7 VIR T,
PC RSN TS APB NAEZIZOWTI 18, 7y s 44 ¥ 7T 0] 28R LTLIIEEND,
Fast-mode plus(Fm+)fE HFRFIX, JEIL AR 7 1w 71X 64 MHz BL EIZ L TL 7230,
%5 JART 4 NVAFIIELV VA OBRTICE VDML Z LN TEET,
APB RAZ v v 7 HKREITN U T, /A R T 4 VEZBHOETE L TLIEEN,
*6: Fast-mode plus(Fm+)f 1%, 1/O W% EPFR L ¥ A (2T I2C Fm+ i L7z B — FIZRE L T E &V, P8 [FM4 ~
73U N T x2T v =2 T IVARKE002-04857)] @ [CHAPTER 10: /O AR— b ] OEZBIRL T 2 &0,
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MB9B560L 1) —X

|
SDA
tsupar
tow
SCL
» hl —
tHpsTA thopar  thieh

tsusto

o

teur
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12.4.15 JTAG #1527

MB9B560L 1) —X

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

. w HIBE "
IEE al "=7_I ﬂfﬁ?% %# E,J\ Ex ﬁ{l’- ﬁﬁ%

TMS, TDI ¢ TCK, Vee=4.5V 15 i s
b7 TR 1TAGS TMS, TDI Vee <45V
TMS, TDI ¢ TCK, Vee=4.5V 15 i ns
Av—L NI e TMS, TDI Ve <45V

: TCK Vee=4.5V - 25
TDO LR tITAG

JEIERREfH JTAGD TDO Vee <4.5V - 45 ns

<EZEEE>

- SV EFE & & CL = 30pF #F

| Von
TCK va e
: | tlTAGS : tJTAGH |
; l E—
l “Vou | Von™
TMS/TDI ; Moo | Vo
| trraco |
h "
| “~Von
TDO l Vo
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125 12 Ev F AID av/i—4

A/D TR ERNFE
(Vec =AVee =2.7V ~ 5.5V, Vss = AVss = AVRL = 0V)
R E
Eal=] s 0
EE b & ﬂﬁﬁ?% ﬁ’]‘ %% ch ﬁﬁ ﬁﬁ%
S fiEae - - - - 12 bit
Ty EARMERR S - - -45 - +4.5 LSB
oy EAMERR - - -2.5 - +2.5 LSB
Yu ooy a EBE Vzr | ANOO ~ AN14 - 15 - +15 mV AVRH=2.7V~55V
TRART I v ANOO ~AN14 | AVRH - 15 AVRH + 15 \%
KoL Uy a VEBE FsT i i m
IS HREH] - - 0.5%! - - us AVcc=45V
. . *2 - AVcc=4.5V
NS Ts - 10 us
*) - AVcc <45V
) 25 - 1000 AVcc=4.5V
= VA= F L Teck - ns
50 - 1000 AVcc <45V
BhEFF AR BB REH] Tstt - - - 1.0 us
R i ] AVCC - 0.69 0.92 mA | A/D lunit B){ERF
(TFas + TUHN) - 0.3 12 pA A/D &1L
e s A/D lunit B /ERF
SR ] AVRH i I 197 mA | AVRH=55V
( ) 0.2 4.2 HA A/D & 1k IR
7hu 7 AR E Caln - - - 10 pF
R 1.2 AVcc=45V
7 a7 AN RamN - - - 18 kQ AVee<45V
F v RAEIE S o X - - - - 4 LSB
Trur R —MAT)—
Py - ANO0O ~ AN14 - - 5 pA
T ua s ANJJEE - ANO0O ~ AN 14 AVss - AVRH \Y%
. 4.5 - AVcc Teck < 50 ns
e T - AVRH
AT 2.7 R AVce v Teck = 50 ns

*1: ZEHARERIIT oY U R (Ts) + 2 TR (Te) DfE T,
I/ NEHARER O Gz, Vo ) v R 150ns, =2 ST BERE: 350ns (AVee=4.5V)DIE T,
WP T Y THER(Ts), 2T 7 vy 7 JEH(Teck) OB 2w 235 L I LTS ESuy,

YTV TR, 3T 7 m ey ZEHOBREHIZONTEL, [FM4 77 I XY T7=F <=7V Thur<7 aif
(002-04861)] @ [CHAPTER 1-1: A/D 22> 3—X ]| OFEESH LTI ZE,

AD AU N—=ZDVIRAZDREIIFNI 0y 7 Z A4 I T THMENET,
TV TBLRa T/ ry 7 FRN—A 7 1y 7 (HCLKIZ TREINET,
2. HNEA = F AL R Y B e T TR 9,
VFE D&M T L 7Y v SRR AR E LT,
*3: 2 AT HE(Te) 132 G 2)0fE T,

#4:AD AUN—E DL AZDHREIZAPB AR a vy I DFEA I T TRBEENET,
Fr VTR T ay 7 E_N—A 7 1y J (HCLKIC TRESNET,
AD T U NR—=EREREENTND APB RAFRIZHOWTIL 18 T a7 XA ¥ 7T 0] 2L TLLIEE N,
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ANOO ~ AN14
Rext

7+ray
EERER

FFOsAnEE RAN

Cain

FH 1D Ts = (Raw+Rext) x Can x 9

Ts:

Ra:

Cam:
Rext:

(3 2) Te=Teck x 14
Tc:
Teck:

AN

A/D ODAJHREL =1.2kQ 4.5V
A/D DATEHT =1.8kQ 2.7V
AD DATJEE =10pF 2.7V
SMRBEIE O S A = R

=
AVce = 5.5V DA

IA

=y il
arXryray s EH
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12Ey FAD aAVN—42DEEDES

4y fiRRE: A/D =2 L FRBIREEZR T T Ak

WEERMERZE: Ba b7 2Py 3 2 8(0b000000000000 < 0b000000000001) &
TR =) b TV a EO0b11TTT1111110 «—— Obl11111111111) % §5 A 72 TEAR & EEROZEHEME & OfFZE

WS EARMERR S o — R%& ILSB b S W2 DI HER AN EEOBIEE) S DR
BoEMRMESRE Mo ERIERE
OXFFF+
EROE RSN 5 _
oxrel \ ______ ‘ Ox(N+1) EROE RS N
{1 LSB(N-1) + Vz7} § : '
OXFFDt N y
: \ FST P "
: :; ) ol EERME b |
R i i R
H ox004+ SR v S
=~ : (EAE) > :
RN : Q\\ E ; V(N+1)T
"N 0x003T A Ox(N-1)1 oo T S
S \ TR T A ik : T (RiBIfE)
0x002—+ — : : VnT
~—— IR : ; (EBIE)
0x001 - O0x(N-2) T
Vzr (ERIE) ; EEOEHRFNE
AVss AVRH AVss AVRH
TFRIAA 7HOTAN
FUH NN OEPTHRIRE = o HLSBE D EVerk o)
FOLMMON OROERERE - — DI [
_ Vrst - Vzr
ILSB = 4094
N: A/D I R—=FF UV IE
Vzr: % L1758 0x000 70 5 0x001 IZER$ 5 EE
VEsT: T X VA OXFFE 7> & 0xFFF (&3 5 EE
Vi FOH VAN 0x (N - DD 0xN ([SEB T 5 B+
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126 12 Ev k DIAav/i\—4

D/A A ERKFFE
(Vee =AVce =2.7V~5.5V, Vss = AVss = 0V)
A B8 | WFE i e T gx | M e
53 faE - - - 12 bit
. tc20 0.56 0.69 0.81 ps A1 20pF
EIRH tc100 2.79 3.42 4.06 us | A 100pF
Ty AR ERE INL - 16 - +16 LSB
POy LR A DNL DAx -0.98 - +1.5 LSB
- - 10.0 mV 0x000 3% & IRf
7147 > Vorr 220.0 ; 1.4 mV | OXFFF &7
7 u s R 3.10 3.80 4.50 kQ D/A Bh{ERF
A rE—F R ° 2.0 - - MQ | D/A f£1ERF
DDA 260 330 410 pA D/A lunit Ei{ER; AVcc=3.3V
IR DLt AVCC 400 519 620 HA D/A lunit BIfFIF AVcc=5.0 V
IDSA - - 14 LA D/A & 1L Rf
*: A i IRE
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12.7 USB #t%
(Vce=2.7V ~ 5.5V, USBVcc = 3.0V ~ 3.6V, Vss = 0V)
BiR{E
=2 L L
IEE aL%H ﬂiﬁ?ﬁ %14: ﬁ']\ ﬁx ﬁﬁl- ﬁﬁ%
AJ"H" L~V EE Vi - 2.0 USBVcc +0.3 A% *]
AL LYV EE Vi - Vss - 0.3 0.8 \'% *1
AT 1R
FEEN AT Vo - 0.2 - v *2
EHhowrE®T—RKL oy Vem - 0.8 2.5 \'% *2
4l
HT"H" L~V Von TN = 2.8 3.6 \Y *3
15kQ
SR
H UL L~V EE VoL | UDPO, | 77 v Fifi= 0.0 0.3 \% *3
UDMO 1.5kQ
7 u A G — /NETE Vcrs - 1.3 2.0 \% *4
e | A2 1D R tFR Full-Speed 4 20 ns *5
AN NN teF Full-Speed 4 20 ns *5
iﬁff;;ﬁiﬁ;fk)ﬁ#ﬁﬂ trREM Full-Speed 90 111.11 % *5
HAA v E—F R ZDRV Full-Speed 28 44 Q *6
N7 D) EERE tLR Low-Speed 75 300 ns *7
3L YRR tLF Low-Speed 75 300 ns *7
_‘j% 72//‘4; ) Wt trREM Low-Speed 80 125 % *7

*1: USB I/O O Single-End-Receiver D A A v F 7 « AL v g3 /L REE Vie(Max)=0.8V, Via(Min)=2.0V(TTL A F7 5K D #iJHN
WCRESNTVWET, T, /A RXREZRTIEL20E AT U VAR ZRZETOET,

*2: USB &) 7 — ¥ [ 5 D3 (5|21, Differential-Receiver Z{# L £ 9,
Differential-Receiver I%, ZENT —X Ao —hin - F7Z30 R U757 LA LUl 0.8V ~2.5V O#IBENICSH D &
%Vm mmww%@ﬂﬁ@ﬁﬁ%@if
FLEJERIPHIX, = 'Y - == FAJTEREHGEA L S TnET,

1.0

REV]
|

02 |-

INEBIA S
!

e

=
Ex

T 1 \‘\ T T T T 7T \—
08 25
Iy - B— FAHEE [V]
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#3: R A SO JIEREIRE /11X, Low-State(Vor) T 0.3 V LU F (%t 3.6 V, 1.5 kQ 7). High-State(Von) T 2.8 V EL LGkt 277 F > R, 15
kQ AT,

#4: USB 1/0 DAMRBZEEY H J115F5(D+HD-)D 7 1 AEEIX, 1.3V ~2.0V OFEFENIZH D 7,

v

Vers #R1E EEF

*5: Full-Speed 2287 — & {5 5O L LV (Trise) & 37 F Y (Tall) e E T,
HIMEEELED 10% ~ 0% ORI CERZR I NET,
F 72 Full-speed Buffer |28 L Tid, To/Tf %, RFIBSH ZHR/MNIT 272012, TUTE e £ 10% AN EBE S TWET,

/"~ 90%
- > -
Trall
3Lk b BERE 3T Y BFRE
Full-speed Buffer

. Rs=210

TxD+ — AN

TxD-

| i L
} ( J C=50pF
3-Sfate Enable — } /77;
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*6: USB Full-speed #2521, 90 Q £ 15% DA > v — & o A (Differential Mode) T, ¥ —/V RENTZY A A b « XTr—T L%
LT Ed,
USB #ik(Z. USB Driver D /)1 > & =& 2 A3 280 ~ 44Q OFEFHNIC R ITNITRS6RWZ L2 BEL TR Y . Lil#k%
WRL, NTURAELDIDIT, T4 A7 ) — MNEFHEHGHRER)ZAMT DL E2HE L THET,
AR USBIO % T HOBRCIE, BEIHEPIRs & LT 25Q~30 QUELEE 27 Q&ML AL IZE 0,

Full-speed Buffer

i i Rs
TxD+ — /—\ 28Q ~ 44Q Equiv. Imped.

TxD- m 280 ~ 44Q Equiv. Imped.
3-State Enable ﬁ_.J ; SMTIHER E LTRELTL t@

___________________

Rs EFHEHLE 25Q ~30Q
HELEE & L C27Q OEFIFRLZ ML T 72 &0,
F 7o, [B24 RHITREE S%UNOIEL] 2 ZHEAL S0,

*7: Low-Speed Z£M) 7 — % {35 D L Y (Trise) & 37 F O (Tfal) REFRE T3,
HIMEBEILED 10% ~ 90%M O TEHE I E T,

D+ | |
/90%  90% -\
- 10%
> - > -
Trise Trall
b Y B LT Y

oSN A W 41, TLow-Speed Load (Compliance Load)] Z#ZMR L T 72X,
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Low-Speed Load (Upstream Port Load) - Reference 1

MB9B560L 1) —X

3State Enable |+

Low-speed Buffer

CL = 50pF ~ 150pF

i Rs=27TQ
TxD+ L
f ) Rpd %/
Rs=27Q
TxD- .

CL = 50pF ~ 150pF

,,,,,,,,,,,,,,,,,,, Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
.1 Rs=27Q
XD+ — - AAN, 1 VTERM
; 3 CL=
§ 4Q | 200pF ~ 600PF = Rpy
1 Rs=27Q
D Wy
| O | Cu= Rpu=1.5kQ
3-State Enable — < | /; 200pF ~ 600pF  VTERM=36V

Low-Speed Load (Compliance

Load)

Low-speed Buffer

T Rs=270Q
XD+ AN 1
5 JD | CL = 200pF ~ 450pF
§ | Rs=27Q
™D —\N,
J_ CL = 200pF ~ 450pF
3-State Enable —_ >—© i
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12.8 {EEFRH Y

12.8.1 HEEFE#ELUEY F

e HRE o
]E E aC= %# %IJ\ *;g H'?‘JC ﬁ{l’- ﬁﬁ%
& VDL - 2.25 2.45 2.65 \ B TR
fiF T VDH - 2.30 2.50 2.70 \ EE AR
12.8.2 HEEFELEAHA
. HR{E o
IEE v %# %Il\ *;ﬁ ij{ ﬁ{l’- ﬁﬁ%

B EE VDL SVEL = 00111 2.58 2.8 3.02 \ B TR
fEBRET VDH B 2.67 2.9 3.13 vV EE A

EIE . . . EE M T
*ﬁﬂj? VDL SVHI = 00100 2.76 3.0 3.24 \Y ?FME#
fiRRET VDH 2.85 3.1 3.34 \Y EE LA
B ER VDL SVHI = 01100 2.94 3.2 3.45 A4 BIERE TR
fiRRET VDH 3.04 3.3 3.56 Y EE LA
R VDL | qumi=o1111 331 3.6 3.88 V| BT TR
A VDH 3.40 3.7 3.99 \Y% EIE AR
W EE VDL SVHI = 01110 3.40 3.7 3.99 \Ys T E T
M SR e VDH 3.50 3.8 4.10 \Y% HIE AR
Fr R VDL SVHI = 01001 3.68 4.0 432 A IR TR
fif S EE VDH 3.77 4.1 4.42 \Y HIE A

EE . . . EEE T
*ﬁﬂjff VDL SVHI = 01000 3.77 4.1 4.42 \Y ?FME#
fiF b VDH 3.86 42 4.53 A B _H

EE . . . EEE T
*ﬁ.ﬂ? VDL SVHI = 11000 3.86 42 4.53 \Y ?Fr&pg#
fiRlREE VDH 3.96 43 4.64 A4 EE LA
LVD ZZEfF B (] Trvow - - - 4480 X tcycp* us

*:teyep I APB2 N A7 1w 7 DA 7 JVEFR T,
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129 ALV ITS5vLarA®EAAEEEHY

MB9B560L 1) —X

(Vee = 2.7V ~ 5.5V)

HRIE .
A g | @ | Bx | TH "%

Large S 0.7 3.7

-Hgf F&ﬁ VAES S:fﬁ Szzg . e - s | NETCOMERTEIAL IR 2 5T
. EIABY A T v
SN T T R =100 100
(16 &> b — - 12 us VAT WL AUV DAy REERT TR <
A T B EHIABY A T v 200
>100

F v T EFM - 8.0 38.4 s PR C O ERTEA AR 2 & e

EAHATA VN ET—2 REFRRM

HEIFAAY A D I(cycle) FEER(£F)
1,000 20 *
10,000 10 *
100,000 5%

* (BN RE R O OMBETH(T L= 2AOXZMEN L, @R R 2 AR E+85°C ~ ik L TV k),

12107 —4 25 v a A1) EBAAHEERE

(Vee =2.7V ~ 5.5V)

BARIE
RH B | mx | x| *H =
7 ZHERH - 0.3 15 s PR T OTH LA EIA 2 I H] 2 5 e
ooy A8 E ) : 20 | 200 | ps | YAFALAADIF sy RIS
T F WL -2 | e s | B COMENEASIENE ST

ERAHAYTA VN ET—2 REFRRM

HEMRAAY A 9 IL(cycle) RIFRE(F)
1,000 20 *
10,000 10 *
100,000 5*

* SRR RS R O OMBE T (T L= ADXEHEM L,
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12.11R & V15 HIR RS

12.11.1 EFER: SAA/WKUP
WNEBEIE DIEIRBEERZ AT 25 7 1 75 AEVERMA E CORR AR LE T,

#HiRNh > MEE
(Vee =2.7V ~ 5.5V, Vss = 0V)
BHRE
HE iLs - By £
s Bx” y
A —FF— R HCLKx1 us
FE CR # A4 ~E— K
A BFA<E—F 40 80 us
PLL % A ~E— I
KHECR ¥ A ~E— K 450 900 us
YT AT~ 896 1136 us
RTC £— I\ Ticnt
Z by TE—F 316 581 us
(A A /@& CR/PLL 7 > — RiE#)
RTC £— F
Z Rk FE—F 270 540 us
(VM 7HEE CR 7 U E— REIR)
F 4 —FAH A RIC E— K 365 667 ps | RAMfRF#7e L
TATTAZNA Ay TE—F 365 667 us | RAM {755 H 0

*: HURSAE O B KAEIZNR CR ORI L ET,

AR5 23 EIRBESI (S ERFA A IR EF)
|

ExtINT

Interrupt factor

Active
accept

|

e

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

CPU
Operation Start

*: AMREDAZMISL T Y =y DR ERF
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AR IS EIRBER(RER ) V—ABBAAEIRE")

Internal
Resource INT

Interrupt factor

Active
accept

|

R — S — |

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

CPU
Operation Start

*RHBEENE-—Fo LS, WY Y =20 b 0RARITERERICE ENEE A,

<HEEFE>
- EIFERFEEEENE— FCEIZEGYET,
BEEEENF— FH 6 DEFRERIL [FM4 773 N T S5)v=aF/LE#(002-04857)] @ [CHAPTER 6: {E5&
EHE—F] DR A1 E— FEFEHEBIFESHEL TS ES),
- BAAEIEE, CPU 1R BEIEE— FIZESEENT— FEBBIIDKEICIKEFELET, FEMIL [FM4 77351 N
I S5V =2 F/LE#002-04857)] D [CHAPTER 6: {EEEBENE— F] #HHEL TS LS,
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12.11.2 EFEA: Yt F
Uy MEROG T v 7 T AEERIGE TORMEZRLET,

MB9B560L 1) —X

#\EiRH V> MR
(Vec=2.7V ~ 5.5V, Vss =0V)
HRE
1HH ok - Bify wE
BE BX*
2 —FF— R 155 266 s
EHCR A ~E—FR
AL BA~E—F 155 266 s
PLL # A ~E— K
B#HCR A ~F— R 315 567 s
YT HA T | Trent 315 567 s
I;T% ;E;l;_ . 315 567 s
TA =T AL RTCE— N 336 667 s RAM f#F572 L
TA—TARIUNA A by TE—F 336 667 us RAM £ 0
* BRSO F R ITNE CR OFREEIIKTE L E T,
RE A EIREMEGI(INITX EIREF)
INITX
- |
| | [
! > ! !
C !
Internal RST RST Active | Release
[
| | |
| [ B——
I : Trent :
1 |
[
[
|
[
CPU
Operation Start
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RE A EREES (RBYV—R Yty MEREY)

Internal
Resource RST

Internal RST RST Active Release

Trent

CPU

Operation Start

*REEENE-—RFOLE, WY Y =260 ) &y METITERERICEENEE A,

<EEEE>
- CRERFEEEENE— R EIZELYET,
BIEHEENE— FH 6 DERERIL [FM4 77 31 N T S5)Lv=2 F/LE#H002-04857)] D [CHAPTER 6: EE
EHE—F] DX EZ /N1 E— FEIEFHBIFSHEL TS S,

- INTD—=F2 Uty MNEEBEEL ) Y FEE, BIFBERICIEZEEFAEEA, /NT—F 2ty MNEEEEL U Y FEL,
12 BEAGHEFIE 12.4. 375815 1248 /VT—F 2ty FE1L IS0 FSEL TS EE,
- Yty FOS5DERE, CPU [#EZCR S2E—FICEBLFET,
AL oO0woPPLL 20y 0 FRFTEEE, EMNTX 1200y 0 BIRTTHFLEHO, X172 PLL 20vIDETE
FEBEROGEIZZYET,

- B =X Yty FEFOFFR YT Yty FCSV Uty FEELET,
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MB9B560L 1) —X

13. A —5 8
b nylr—o
MBOBF564LPMC]
75 2F w7 - LQFP(0.5mm £ v F), 64 £
MBIBF565LPMC]1 (%LQ]()%T)”‘ )
MBOBF566LPMC1
MBOBF564LPMC
75 2F v 7 « LQFP (0.65mm £ v F), 64 >
MBOBF565LPMC 7 Q(LQ(G%E)M 77)
MBOBF566LPMC
MBOBF564KPMC
75 2F 7 - LQFP (0.5mm £ v F), 48 £
MBOBF565KPM .
OBF365KPMC (LQA048)
MBOBF566KPMC
MBOBF564LQN
77 AF > 7 « QFN (0.5mm ¥ F), 64 £
MBOBF565LQN g
Q (VNCO064)
MBOBF566LQN
MBOBF564KQN
77 AF > 7 « QFN (0.5mm £ F), 48 v°
MBOBF565KQN s
OBF565KQ (VNA048)
MB9BF566KQN
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MB9B560L 1) —X

14895 —2 « 5M\ig~T iR

Package Type Package Code
LQFP 64pin (0.5mm pitch) LQD064
D}A
[l VY,
D1
48 w 33 33 48
49 I i 32 32 o 49
— - | o | |
— - | % o | |
— - | o | |
g | — i
— - | o | |
_‘ _ E] = =
g | A — i
= = == E == ==
g | — i
& [= = = =] [= = = =]
g | — i
g | — i
64 /A e 17 17 o 3 64
16 16 1
ax ABAA
4X
oio[c[as BOTTOM VIEW
Sz lelreh] lasho] BOTTOM VIR
b
A
TOP VIEW
A
0~8
_1 Ac
SEATING b
e A
L1 SECTION A-A’
L A
SIDE VIEW
DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. [MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A — T — 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 0.00 | — | 0.20 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H
/A\TO BE DETERMINED AT SEATING PLANE C.
b 0.15 — | 0.27 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
D 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.
0.50 BSC 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 | 0.50 | 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 FOOQT.

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

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

PACKAGE OUTLINE, 64 LEAD LQFP
10.0X10.0X1.7 MM LQD064 Revk

002-11499 **
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MB9B560L 1) —X

Package Type
LQFP 64pin (0.65mm pitch)

Package Code
LQG064

ax AL
DoioJe]as]o]

» BEn@L[=Ek0] 5

BOTTOM VIEW

TOP VIEW

|~— b —

SECTION A-A’

SEATING Al J A
PLANE L1 A‘ & ¢
[S[er]c] | L

SIDE VIEW DETAILA

DIMENSION
MIN. [NOM. [MAX.
A — 1.70
Al 0.00 0.20
b 0.27 0.37
0.09 0.20

NOTES
SYMBOL

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.
ADATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
TO BE DETERMINED AT SEATING PLANE C.

ADIMENSIONS 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

0.32

14.00 BSC

12.00 BSC

0.65 BSC

14.00 BSC

12.00 BSC

0.45

0.60

0.75

0.30

0.50

0.70

0° —

80

AT DATUM PLANE H.

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

AREGARDLESS 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 () 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.

002-13881 **

PACKAGE OUTLINE, 64 LEAD LQFP
12.0X12.0X1.7 MM LQGO064 REVx**
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Package Type Package Code
LQFP 48pin (0.5mm pitch) LQA048
oF-
o7l AA
ITTRE RETREII
37 Hf I 24 24 I 1 37
o = 1 o | ] = 1 o |
o = 1 o | ] = 1 o |
o = 1 o | ] = 1 o |
o = 1 o | ] = 1 o |
—- -+ = [=] [£] == e
= = G |2 @ = =
A ‘ Fr— = Fr—
o @ = 1 o | ] = 1 o |
48 =1 13 13 1o I 48
ANS
ik : MEELGEEELELE
4x AJo.i0]c]A8]D] BOTTOM VIEW
AJo20]c]as
b BLEBE~EO5e]
TOP VIEW A
A
- /—SEE DETAIL A
L oel[ ]
& EANE. o ° |_ b _|
SECTION A-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
Al 000 | — | 020 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.
" 005 | — To20 /A\TO BE DETERMINED AT SEATING PLANE C.
/A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
9.00 BSC ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D1 7.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
X 050 BS0 AT DATUM PLANE H.
E 9.00 BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
5 700 BSG WITHIN THE ZONE INDICATED.
L 025 T oo To7s /A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
: : : SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
L1 0.30 | 050 [0.70 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
P e | — e 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.

PACKAGE OUTLINE, 48 LEAD LQFP
7.0X7.0X1.7 MM LQA048 REV:*

002-13731 **
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Package Type Package Code
QFN 64pin (0.5mm pitch) VNC064
E = $loto@[c]a]s]
—1] ] — 3
|o.10]C s uuuuujuuuuu Wﬁl
2X o )=
- d
) d
) d
(] woe B & [x]
A ] d
] d
) d
B  Rle
A ﬂﬂﬂﬂﬂﬂﬂ_ﬂ_ﬂﬂﬂ‘h\
INDEX MARK ﬁ &s v L _f ! B
TOP VIEW E E‘“ ~— ‘H—ég & g:;g% g Al8]
o BOTTOM VIEW

SIDE VIEW

DIMENSIONS
SYMBOL

MIN. | NOM. [ MAX
A — | — | 090
Aq 0.00 — | 005
D 7.00BSC
E 7.00 BSC
b 0.20 | 0.25 | 0.30
D2 5.50BSC
E2 5.50 BSC
e 0.50 BSC
R 0.20 REF
L 0.35 | 0.40 | 0.45

NOTE
1. ALLDIMENSIONS ARE IN MILLIMETERS

2. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5-1994
3. N ISTHE TOTAL NUMBER OF TERMINALS.

ADIMEN SION “b” APPLIES TO METALLIZED TERMINAL AND ISMEASURD
BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP.IF THE TERMINALHAS
THE OPTIONAL RADIUS ON THE OTHEREND OF THE TERMINAL. THE
DIMENSION “b “SHOULD NOT BE MEASURED IN THAT RADIUSAREA

AND REFER TO THE NUMBER OF TERMINALS ON D ORE SIDE

6. MAX. PACKAGE WARPAGEIS0.05mm.

7.MAXIMUM ALLOW ABLE BURRSIS0.076mm IN ALL DIRECTIONS
APIN #1ID ON TOP WILL BE LOCATED WITHIN INDICATED ZONE.

ABILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
SINK SLUG ASWELL AS THE TERMINALS.

10. EDEC SPEC IFICATIONNO .REF:N/A

002-13234 **

PACKAGE OUTLINE, 48 LEAD QFN
7.0X7.0X0.9 MM VNA048 5.5X5.5 MM EPAD (SAWN) REV
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Package Type Package Code
QFN 48pin (0.5mm pitch) VNA048
Y — @lo.10@]c[A[s]
I_, . 2p Ii, 3|
oo cC R uuuugjuuuuu WW
2X 5 d
) -
) -
D -
] woa B S (=]
A ) (-
) -
) -
) g
/ | r\
D
o 0nnnnn NN N,
INDEX MARK ﬁ & n _1“ ' R
TOPVIEW 5] : I—-‘ b g [0-10@[c]A[B]
A 2

005M)|c |

BOTTOM VIEW

SIDE VIEW
DIMENSIONS
SYMBOL
MIN. | NOM. [ MAX
A — | — | 090
A1 | 000 | — | 005
D 7.00 BSC
E 7.00 BSC
b 0.20 | 025 | 0.30
D2 5.50 BSC
E2 5.50 BSC
e 050 BSC
R 0.20 REF
L 035 | 0.40 | 045

NOTE
1. ALLDIMENSIONS ARE IN MILLIMETERS

2. DIMENSIONING AND TOLERANCINC CONFORMS TO ASME Y14.5-1994
3.NISTHE TOTAL NUMBER OF TERMINALS.

ADIMENSION “b” APPLIES TO METALLIZED TERMINAL AND ISMEASURD
BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP.IF THE TERMINALHAS
THE OPTIONAL RADIUS ON THE OTHEREND OF THE TERMINAL. THE
DIMENSION “b“SHOULD NOT BE MEASURED IN THAT RADIUSAREA

@ND REFER TO THE NUMBER OF TERMINALSON D ORE SIDE

6. MAX. PACKAGE WARPAGE IS0.05mm.

7.MAXIMUM ALLOW ABLE BURRSIS0.076mm IN ALL DIRECTIONS
&PIN #1 1D ON TOPWILL BE LOCATED WITHIN INDICATED ZONE.

ABILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
SINK SLUG ASWELL AS THE TERMINALS.

10. EDEC SPEC IFICATIONNO . REF:N/A

PACKAGE OUTLINE, 48 LEAD QFN

002-15528 **

7.0X7.0X0.9 MM VNA048 5.5X5.5 MM EPAD (SAWN) REVx*
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MB9B560L &

SCE4: MB9B560L Y — X 32-bit ARM® Cortex®-M4F FM4 Microcontroller
XEFE: 002-04924

U_x

IR

ECN &S

£EE

#17H

EERE

AKIH

12/25/2013

PATLAL LT R¥a AL b a— F002-04924 |[Z8&H L E LT,
FRONEB L V7 —~ v MIEETDH Y EHA,

5273885

AKIH

05/12/2016

ZHUTIEEERR D 002-04922 Rev.*A A FHER L7 H AZERI T,
HAEFLDRR T +—~ v DL
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5555933

YSKA

07/25/2017

ZHITEEER O 002-04922 Rev.*B A FllaR L 72 A AGERR T,
EASTPICHRLS 7 =2 ) OFH %80
UTFo#ED “USB 777 ar” & “USB 734 X7 [TEH
R (P1)

1. WfERER (P7)

4. Wi THERE—FE (P13)

ROV T VH A L2 1y 7 (RTC:Real Time Clock) (P3)DEA ZHfE

A” AR

KR O EIF(PA) DL % 64pin & 48pin (T
UTFTOEDONNyr—Ya— NaER
LS (P8)

3. RS (P9-12)

12.2 LEEESAME (P53)

13.4— &% (P119)

143 r— - SNEHER (P120-124)

FTP-48P-M49 -> LQA048, LCC-48P-M73 -> VNA048,

FTP-64P-M38 -> LQDO064, FTP-64P-M39 -> LQG064,

LCC-64P-M24 -> VNC064
4.1 SFESHIT,. LQFP48 @ 15pin (P15)% VBAT 725 VCC IZAH
4.2 Ui -HERERIC. Power @ VCC I
VBAT 715 LQFP48 0 15pin % % (P26)
455 e 5T IJTAG i T2 DWW T OEEFEHEZ B (P26)
7.5 A OV O BIE R AR DU T (PA0)IZ BB S0 A BN
12.2 BEEESAE (PSI)DIH B IR = T R & A BN,
12.3.1 EHHMICT, I3 2 “TRTOR—MBRATITHY, [0
L4567 ITEH (P57-63)
12.3.1 BT T
RTC 51k
12.4.2

23|

2Ry =YL

. Tccnp WZHEER*6 23800, Iccrp 12

Ty a s 7 NI (P68)
1248 NU—F vV hF A7 (PTO)D,

2, 48pin /Xy —3
HE “ERsL LR

(tvecr)” % “EIENT B3 R (AV/AY)” IZEE L, f/IMEE 1.3mV/ips, KEE
1000mV/ s IR, £ 7% & i HIE A BN

Z LQFP48 » 15pin ZiEfN L. VBAT Power @

F27ER*6 B
| ZEE S

HER*7 A58,
WZHER*9 &80, Iccvear / RTC BAEICTERR*S, *9 %381 (P63)
¥ OE OB,

Mo “FhIE

Iccvear/

R ]
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