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RiEL MB9AF141LB/MB/NB MBO9AF142LB/MB/NB MB9AF144LB/MB/NB
FoF o7 A A REk 64 K /XA k 128 K /X1 b 256 K /X1 b
7T a
AEY U — 7 fEk 32K A | 2K Ak 32K A |
) SRAMO 8K /A | 8K /A | 16 K /31 K
fR;,?;"7 SRAM1 8K Ak 8K /31 | 16K A b
#t 16 K /X1 b 16 K /XA b 32K /A |
J7yvoday
MBOAF141LB MBOAF141MB MBOAF141NB
miE4 MBO9AF142LB MB9AF142MB MBO9AF142NB
MBOAF144LB MBOAF144MB MBOAF144NB
it -3 64 80/96 100/112
Cortex-M3
cPu BEET S 40 MHz
E A AR ] 165V ~36V
DMAC 8 ch.

Addr: 21-bit (5 K)
R/Wdata: 8-bit (5% K)

Addr: 25-bit (5 K)
R/Wdata: 8-/16-bit (i K)

~NF T a7V
(UART/CSIO/I2C)

FIFO 72 L:ch.0~ch.3

SERNAA BT 2 A - CS:4 (JK) CS:8 (JK)
SRAM, SRAM,
NOR 7T v a AE ] NOR 7T v 2 AE Y
8 ch. (I K)

FIFO (16 ¥ x9 &' )& b :ch4 ~ch.7

R—=2F A=

(PWC/V v — K& A < /PWM/ 8 ch. (I K)
PPG)

FaTNVHA~ 1 unit
HDMI-CEC/ U & =2 L% AF 2 ch. (& KR)
VINEA LTy ) 1 unit
Wt v 4 L unit
CRCT77tT7L—4 Yes

VAYF Ry T~

1 ch. (SW) + 1 ch. (HW)

et 8 pin (B KX) + 11 pin (FxK) + 16 pin (Jie k) +
PrsEA 7 lev(u X 1) IC|)\||\/|(| x 1) IC|)\||v|(| x 1)
1/0 R— b 51 pin (& K) 66 pin (FxK) 83 pin (F& K)
12ty K AID 22 3—X 12 ch. (2 unit) 17 ch. (2 unit) 24 ch. (2 unit)
7\ -y 7 B R ERE(CSV) Yes
B 1 L B RE(LVD) 2ch.

e By 4 MHz (2%)

PI CR R 100 kHz (fZ#)
Ty JHRE SWJ-DP SWJ-DP/ETM
o=—7 |D Yes

<ZEEE>

- BHEBIZEEHIHNBETEEDESL. /Ny r— DI FHFRIZL Y, TRTEHYETEELETEEFEHA, CRHASHS
BEBEICIEC T, IO 7R— FDAR— R O0— FEEEFHIVT, I FEETEFITIBELSHYFET,
HEBECR Do Oy 0 ERHEEIZDTIE, [EXHIEE 4.0 (Q)HEECR BIRHE] #SHE L TS EFEL),
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LQFP: LQDO064 (0.5 mm pitch) O - -
LQFP: LQGO064 (0.65 mm pitch) O - -
QFN: VNCO064 (0.5 mm pitch) O - -
LQFP: LQHO080 (0.5 mm pitch) - O
LQFP: LQJO80 (0.65 mm pitch) - O -
BGA: FDG096 (0.5 mm pitch) - O -
LQFP: LQI100 (0.5 mm pitch) - - O
QFP: PQH100 (0.65 mm pitch) - - O
- - O

BGA: LBC112 (0.8 mm pitch)

O: i

<ETEFE>

- BNy —CDHEMIE N4 Ny or—2 - BT ER FEELTSESL,
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> 4o o >0 00000 4o 0o a0 aocaocaca0caoaocaca oo >
|&]2] 2= 2[5[2[+[=[ ]2 2| =] =] 2 =[=[+[ [ [ ] =] ]
g|s[8|5 HEIEIEEEE R 3| 3| 3| 2[R|K|e
vee| 1 75 | vss
P50/INT00_0/SIN3_1/MADATA0_1 | 2 74 | P20/AN19/INTO5_0/CROUT_0/MAD24_1
P5VINTOL_0/SOT3_LMADATAOL 1| 3 73 | P2UAN18/SINO_OINTO6_LWKUP2

P52/INT02_0/SCK3_LMADATA02 1| 4 72 | P22/AN17/SOTO_O/TIOB7_1
P53/SING_O/TIOAL_2/INTO7_2/MADATA03_1 | 71 | p2aianteiscko_omionr 1
P54/SOT6_0/TIOB1_2/MADATAQ4_1 70 | PIF/ANIS/ADTG_S/MAD23_1
P55/SCK6_0/ADTG_1IMADATA05_1| 7 69 | PIE/AN14/RTS4_1MAD22_1
PSGINTO8 2IMADATAGS 1| 8 | 68 | PID/AN13/CTSA_1/MAD21_1
P30TIOBO_VINTO3_2MADATAO7 1| 9 | 67 | P1C/AN12/SCK4_1/MAD20_1
P31/TIOB1_1/SCK6_1/INT04_2/MADATA08_1 1_0 66 | P1B/AN11/SOT4_1/MAD19_1
[ |
[ |

P32/TIOB2_1/SOT6_1/INT05_2/MADATAQ9_1 65 | PLAAN10/SINA_1/INTO5_1/MAD18_1

P33/INT04_0/TIOB3_1/SIN6_1/ADTG_6/MADATAL0_1 LQFP -100 [ 64 | Proanosriscka_2mapa7 1
P34/TIOB4_LIMADATALL 1| 13 [ 63 | P1aanosisoT2 2maD16 1
P35/TIOBS_1INTO8_UMADATAIZ 1| 14 | [ 62 | avss
P36/SINS_2INT09_UMADATAL3 1| 15 | [ 61 | AvrH
P37/SOTS_2/INT10_UMADATAL4_1 | 16 | | 60 | Avee
P38ISCKS_2/INT11_UMADATALS 1 | 17 | [ 59 | PLano7/siNg_2iNTos 1MADI5 1
P39ADTG 2| 18 | [ 58 | Pre/anos/scKo_umAD14 1
PIATIOAD_URTCCO_2/SUBOUT 2 [ 19 | [ 57 | PsianosisoTo_umab13 1
PasTIoALL [ 20 | [ 56 | P1a/anoaisIN_1/INTO3_1MADI2_1
pacmionz_1[ 21 | [ 55 | P1a/aNO3/SCK1_1RTCCO_1/SUBOUT_1/MAD11_1
papmions 1| 22 | [ 54 | P12anozisoT1_1ymAD10 1
pagrmons 1| 23 | [ 53 | PruaNoUsINL_ 1INTO2_ 1MKUP1MADOS 1
PaFTIons 1 [ 24 | [ 52 | Promnoo
vss [ 25 | [ 51 [vee

2
29
30
31
37
38
39
40
4
42
43
44
45
46

28

Cc
Vvss

P45/TIOA5_0/MADO1_1

P4B/TIOB2_0/MADO5_1

P43/TIOA3_0/ADTG_7

P44/TIOA4_0/MADO0_1

P49/TIOB0_0/SOT3_2/MADO3_1

P4D/TIOB4_0/SOT7_1/MADO7_1

P41/TIOAL_O/INT13_1

P42/TIOA2_0

P4AITIOB1_0/SCK3_2/MADO04_1

P4E/TIOBS5_0/INT06_2/SIN7_1/MADO08_1

vcc
PEO/MD1

P40/TIOA0_O/INT12_1
INITX

VC
P46/X0A
P47/X1A
P48/INT14_1/SIN3_2/MADO2_1
MD
PE2/X0
PE3/X1
VS

P4C/TIOB3_0/SCK7_1/CECO/MADO6_1

<ETEEE>

= XXX_L, XXX 2 DL S/c [_(F2Z/N=)) BN TWBIEFD, () LBEDHFZY Or—>3 20— FEEEFRLTOE
T CALDITFIEL DDF ¥ RIIZEHDEEELH Y, ENFADEEEC L ICIHFES DY FT, hiklh— FEEEL XA
(EPFR)/ZL o THIAT St FE #ERL TS S0,
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PQH100
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P51/INTOL_0/SOT3_1/MADATA01_1
P52/INT02_0/SCK3_1/MADATA02_1
P53/SING_O/TIOAL_2/INTO7_2/MADATAO3_1
P54/SOT6_0/TIOB1_2/MADATA04_1
PS5/SCK6_0/ADTG_L/MADATAQ5_1
PS6/INTOB_2/MADATAQ6_1
P30ITIOBO_VINT03_2/MADATAO7_1
P31/TIOB1_1/SCK6_1/INT04_2/MADATA08_1
P32/TIOB2_1/SOT6_L/NTOS_2/MADATAO9_1
P33/INT04_O/TIOB3_1/SING_1/ADTG_6/MADATALO_1
P34/TIOB4_1/MADATAL1_1
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NEENIY, ) ERTRRE | EETiReE N L
ol ., FLATANE | LR , MEAS | EBAS | GPIO iR
U ) — AFRINEF PREF PR¥F Hi-Z/ . -
iy Hi-Z/ Hi-Z/ sy | TOEE | OMREE
' AFTo] AFTo] i
GPTO 4RI I
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87— SVUE— . FTA4—TRE VA —
. —e . A4TE—F, 77 TF4—7
" rY INITX TR K RTC E— R RTC £—F 2B wq
RE ) W KR RE ReE
R
=t b BERE BELTE BEBRT EERE EEBRE
- INITX=0 INITX=L | INITX=1 INITX=1 INITX=1 INITX=1
N N N - SPL=0 | SPL=1 | SPL=0 | SPL=1 -
Hi-Z/ Hi-Z/ Hi-7Z/ Hi-7Z/ Hi-Z/ Hi-7Z/ Hi-Z/ Hi-Z/
A PNERAJI"O" | NERA IO | NER IO | NFB AT | INERATD | NEBATD | NFE AT | N J7"0" [
R Hi-Z TEl TEl TE/ "O"[@EE/ | "O"EE/ | "O"EE/ | "O"FEE/ TE/
IR 7¥us | 7ras | 7ras | 7ias | vres | vres | 7ias | vas
ANJ)H] AJ)H] A1) A1) YN YN AJiw] YN
P | LR b=
R H
- e | GPIO#iR| Hi-z/
ERIAD | e | e | g | o | MIBAT) | ESAT) | GPIO iR
U Y — SRR PRE PRE Hi-Z/ O "
NERAT)
GPIO E&IRmF "0"[EH E
Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
a7 AR NERAJI"O" | NERA IO | NER IO | NFB AT | INERATD | NEBATD | N ATT | N30 &
R Hi-Z &/ [/ [ nOMEAE | MOMEAE | MOMEE | oM/ yidf}
AR = = TFus | 7Fus | 7Fes | Fraes | vres TFas
ANJ)w] ANJ)w] N N ANJ)H] ANJ)H] N ANJ)H]
V._.
b L— RSEIRAE b=
Q H
INEREA T [ENCIEINGE i
P TR AR wvepee | wocn | ks |GPIOIER| HiZ/
— WEART | AT | mEs L;gm L;gm WEAS | WEAS | GPIO IR
U Jjﬁaug:ﬁ Hj]: A A Hi-7/ Hon'—'/:E—' noui
V) — RN
N WEBAT)
GPIO J&IR "0" i E
Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
> AS NERATI"O" | NFR A0 | NERAJI"O" | NEBATT | WERATD | WNEBAT | NI AT | NFERAJ1"0" [
SR Hi-Z [ =/ [ =/ [ "OM[EE | MOM[EES | MOM[EE | mOMEES &/
) V=4 V=4 THas | 7Hes | 7hes | 7hus | 7ras Yo n=-r4
AJ7R] AJ7R] AJ3w] AJ3w] AJ7R] AJ7H] AJIw] AJ7H]
wkup |
WKUP 2 ali o WKUP
ERPRRE | ADTT
R o )
SN ENA T2 Rl ‘
SRR ERTIREE | ERRRE
HERIT sere | aeRe | aere | PR AR . . GPIO i1
RS D PRFF PRFF GPIO iR Hi-Z/
UV — 2R Hi-Z/ WESAT) | NEBAT)
W%Kljﬁ! non'—‘/:E—’ nonr‘ﬂi—’
GPIO U "0"EE
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87— SUE— . FTA4—TRE VA —
. —e . A4TE—F 77 T4—7
w i INITX TR K RTC £E—F RTCE—F 2B VIN4
K gn—=7 EEE HREe E— FR fhe R by FE—F 4
% ) W KR RE e
Z
=t BRFR ERLE TRLE ERLE ERLE ERLE
- INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- : : - SPL=0 | SPL=1 | SPL=0 | SPL=1 -
) ) ) ) EATRAE | EATRE | FEIRTIKEE | EATIRAE | EATRE | EATIRE
CEC# W | siRal | ERe | @ign
PRI | RUERE | RUEAE | RUERA e | ome | ome | me s
RO . : .
S Hi-Z/ GPIO EiR Hi-Z/
S ) ) i | s | B I :
RntS i R f;jzg f;jzg EZEQ“ E;:ﬁ NEAS | AT | EAS | GPIO B
GPIO ETRH# A A IIOHE Hon'—'“:? nOuZ-E
A , , EATRAE | EATRE | FEIATIKEE | EATIRAE | EATRE | EATIRGE
CEC #F i RERE | BERA | RERw
PR | RUERA ) RUERE | RUERE e | ome | e | me s
Hi-Z/
WKUP #F i/#% ‘;V\I;U; WKUP
R ;
RERT | RERT | e ‘H;ig” L)
T | SEEAR I [ ‘
ot EAIREE | EATIRRE GPIO HE4
A FTERRS (e (e GPIO & |  Hiw =
RO wg | AR | REBA)
P TIT )}\I;]ZE/I )}\I;]ZE/I gy | TOBE | o
GPIO 2RI "0" [ E

*: BT A ~E— K, [ KECRAA~F— K, Ay E—RFRICE—RK, T4—TAX A RTICE—K, T4 —TAX
INA ANy 7E— FIERIEMELLET,
¥ ARy TE—FR, TA—TAZ NN, A by TE— RIIRIENMELLET,
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12. BRI
12.1 R ERKER
_ EARME N
HH e _ _ B =
=/ =K
IR L *L *2 Vce Vss - 0.5 Vss + 4.6 Y]
7 a JEPREE* *3 AVcc Vss - 0.5 Vss + 4.6 \Y
T J AR R *3 AVRH Vss-0.5 Vss + 4.6 \VJ
Vcec +0.5
Ay Vi Ves-05 (=4.6V) v
Vss-05 Vss + 6.5 V. |5V RLT R
" . AVcc +0.5
T S AN EIE Via Vss-0.5 (24.6V) \VJ
= Vcc +0.5
H &> Vo Vss-0.5 (24.6V) \VJ
‘ 10 mA
TR Q =] S S K -
SIS SN Rl o lou 39 mA | P80/ P81 T
. i 4 mA
TR 3 NIR S Sy %5 -
L LR i loLav 105 mA | P80/ P81 I T
"Lt LU R D YloL - 100 mA
"L L ALIERIHRR Y ) R i e YloLav - 50 mA
. -10 mA
g Q S S K -
H" LSRR i lon 39 mA | P80/ P81 I T
. . -4 mA
npn 3 NIR S Sy %5 -
H" L ~VER ) E T lonav B mA | P80/ PRl R
"H" L~ L KRR H T R S lon - - 100 mA
"H" LA LI DT B i 2 lonay - - 50 mA
HEE Po - 300 mw
PRAFIRE Tste -55 + 150 °C

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

*2:Veeld Vss-0.5V K VKL 7o TIRWIT ER A,
*3: BIREARF2 E Vec+ 05V 2B TUIWITEH AL
*4: g KHERIT, ST 1RO —JEERELET,

*5: SERJHERIE. ST DT 1 AR
T DRI TITHNDE

*6: q:i@f/ﬁﬂjjj"jé(nu

<ZEEEER>

- BHBATHRFEZBEX LI (BE &7 i
T THRE—BHTELEZBCEDLINLES ZESEEL,
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12.2 HEEEMERH
(Vss = AVss = 0.0V)

RE w5 | &k el B e
&=/ =X
BIREL Vce - 1.65*2 3.6 \%
7 ua R EL AVce - 1.65 3.6 \ AVcc=Vce
o AVRH ) 2.7 AVce V AVcc=2.7V
T JHENEEE AVce AVcc Vv AVce<2.7V
AVRL - AVss AVss \Y/
Piga T U RE Cs - 1 10 uF Lo L—x H*
VR Ta - -40 +85 °C

*1: Iiﬂnyf‘/%ﬁﬁﬁﬁ& 7. A AEALEDEE] @O [CHAIZHOWVWT] 2R LT EEN,
I Fﬂﬁdﬁiﬁﬁoﬁ EIEY Y MEIAARHELL EORIX, WEEHCR 717 v 7 (A4 PLLERET)E-IX
@fﬂ;&LCR&u/ﬂT@ N SRAT L IREER O R BERHE T,

<ZEFEHE>

- HBEBERME. FEE TN IDIEELBEFHERT E/-0DRIETT, BEXLIEFLDEEEL, TNTEDRMEDIEEA
TRIFEH 3:“?“0 BICHBPIERMET TRAL TS S, CORMEFEZ ’C/f#??“é & GHERICEZEFRIZFT 8D
YFEF, T—R—FIEEEIATOLIEE, @FERY, FEDMHEE TDRFEIE, RIEL TOEEA, ZEHEIATSLU
DRI TDREFELEZDESIE, BT EFIICEEZEFIE TRHHS S0,
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12.3 EHRBAEK

12.3.1 EFHE%
(Vee = AVec = 1.65V ~ 3.6V, Vss = AVss = OV, Ta = - 40°C ~ + 85°C)

. w HRME
HE | B9 | #T4A & e | | %
}CE';Z:, i% ':\/'AHHZZ 155 21 mA | *1,*5
PLL
SLE— R CPU: 40 MHz,
JE: 7 vy 7 1E 1k 8.7 12 mA | *1,*5
NOP Bi{E
lcc ——
;;J;SRF CPU/JE: 4 MHZ* 1.8 29 | mA |*1
vavl .
_ . . CPU/J&E2: 32 kHz 110 680 WA | *1, %6
EIRE vce Z7<E—F
;ﬁjijic_RP CPU/J&322: 100 kHz 125 700 WA | %1
PLL . ] *
2T o J&32: 40 MHz 9 125 mA | *1,*5
= U%%DSER% K JE32): 4 MHz*? 0.8 1.6 mA | *1
lccs T
2 e |t J&: 32 kHz 9% 670 WA | *1, %6
% U%’%OC%R% . J&37; 100 kHz 110 680 WA | %1

*1: iR — b [EE R

*: b U I UICTAMHZ ICRE LTIZSEE

*3: Ta=+25°C, Vcc=3.6 V

*4: Ta=+85°C, Vcc=3.6 V

*5: JKERIRE 1 (4 MHz) i IR IR RIS O B B & & )
*6: KALREN1-(32 kHz) i F RFCR IR B D W BBt & & Te)
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b
Im

2 EES

s L zu MRIE(E

Hﬁijc*tl

BfL

£

Ta =+ 25°C, ”1
A A LVD off i '

25

mA

*1,*3

leer B wE— R Ta=+85%C,

LVD off i

34

mA

*1,*3

Ta=+25°C,

v LVD off ¢ 12

35

pA

*1’ *4

lect S e Ta=+85°C,

LVD off I

330

pA

*1’ *4

Ta=+25°C,
RTC LVD off i 9.8
lccr

29

pA

*1, *4

TR Ta=+85°C,
LVD off

280

LA

*11 *4

Ta =+ 25°C,
ANy LVD off IR

28

LA

*1

focH R Ta=+85°C,

LVD off I

270

pA

*1

Ta =+ 25°C,
LVD off i, 1.9
RAM £REf72 L

LA

*1, *4,*5

o Ta=+25°C,
i} VCC S LVD off ¥, 5.9
RAM ;b 0

&
S
i)

20

pA

*11 *4’ *5

Iccro AL NA TA=+85°C

RTC T— K LVD off i,
RAM £REF72 L
Ta =+ 85°C,
LVD off f¥F,
RAM £ H 1

75

HA

*1’ *41 *5

105

pA

*11 *4, *5

Ta =+ 25°C,
LVD off i, 1.25
RAM £RFf72 L

HA

*1,*5

B ) Ta =+ 25°C,
T A *j7 LVD off I, 5.3
AL A RAM 1554

lccHp

18

HA

*1, *5

Ay Ta=+85°C,
E—F LVD off i,
RAM fREk7 L
Ta=+85°C,
LVD off i,
RAM f£E;H 1

70

pA

*], *5

100

LA

*1,*5

*1: R — hEER

*2: Vee=3.6 V

*3: JKERIREN 1 (4 MHz) i R IR R O B B & & Tr)
*4: K AL IRED (32 KHz) (i A RF (R IR B O W B % & 1)
*5: RAM R E% E 134 > F v 7 SRAM D Ix |23 [
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EEEREERLVD)ER
(Vce =1.65V~3.6V, Vss =0V, Ta = - 40°C~+ 85°C)
%A e | Wra e %ﬁﬁmﬁ% | E
V¥ MEAH
B VERY 0.13 0.3 pA | R
(A E R 1 Vee=36V
(LYD) ] lccuvp VCC
IR AT
B VR 0.13 0.3 HA | R
Vec=36V
725w a rEYEE
(Vee = 1.65V~3.6V, Vss = 0V, Ta = - 40°C~+ 85°C)
HIgE
bi-] <] k=] WFA &4 ey X B £
%;& iljﬁ:%é'-@;jﬁu lccrLASH VCC iiﬁ; 9.5 11.2 mA *

* 7Ty vaAFY ABALELITHEET D E XL, BRERIZT T v v a AE Y ZEIALREEBT(IccrasH) DN S E T,

AD A VIN—AEf
(Ve = AVce = 1.65V~3.6V, Vss = AVss = AVRL = 0V, Ta = - 40°C~+ 85°C)

. HIR(E
B =] ¥ &% . Eify aE
B BX
; . A/D 1unit Bh{ERE 0.27 0.42 mA
g =R
EER/ANEERY lccap AVCC AID 15 L1 0.03 0 WA
A/D 1lunit Bh/ERE
s . 0.72 1.29 mA
FLVEEED lccavrH AVRH AVRH=3.6 V
A/D 15 1ERf 0.02 2.6 nA

Document Number: 002-05638 Rev.*B Page 63 of 118



A
W

-_—

CYPRESS

EMBEDDED IN TOMORROW™

MB9A140NB & 1)—X

12.3.2 SR
(Vcc =AVcc = 1.65V ~ 3.6V, Vss = AVss = 0V, Ta = - 40°C ~ + 85°C)
- HE
KB k=) ¥R &% - Bir "=
i =/ 3 BX
CMOS Vec=2.7V Vcex0.8
EXT U TR
- +0.
AT Vcec +0.3 \Y
"H" L)L MDO, MD1 Vee <27V Veex0.7
=
AJ) E'?ij: R ViHs
(e A7 U TR
AT) Vee=2.7V Vcex0.8
L
sviﬁﬁ;ﬁ% B ; Vss+55 | V
Vcee <27V Veex0.7
CMOs Vee=2.7V Veex0.2
EXT U TR
N Vss-0.3 - \Y
‘ ASIF, *
;Ii;jl/;\jj/ MDO, MD1 Vec <27V Vcex0.3
EAAS
(e 2TV 2R Vies
A7) " " Vec=2.7V Veex0.2
5V hL T
o Vss-0.3 - \Y
ATI%51 s
Vee <27V Vcex0.3
Vce=2.7V,
! Vce - 0.
4mA lon = - 4 MA cc-05 ) v v
SA7 Vee<2.7V, ce
TH L AUL lon = - 2 MA Vcc - 0.45
& VoH
) Vee=2.7V,
lon=-125mA
P80/PSL o Vee - 0.4 - Vee v
Vce <27V,
lon =-6.5mA
Vcee=22.7V,
4 mA loL =4 mA
e Vec <27V, Vss - 0.4 \V
"Lt L ~Lr vV loL =2 mA
= oL
7 Vee=2.7V,
lo. =10.5mA
P8O/P8L = Vss - 0.4 v
Vce <27V,
loL =5 mA
- - -5 - +5 pA
ANV =7 Vee = AVce =
B I %EECC(i AVRH = Vss = - - +1.8 A
AVss=0.0V
7‘7/1/? 770 7011/77 770 VCC227V 21 33 66 k
Reu o Q
HEHLfE i - Vee <27V - - 134
VCC,
VSS,
A= Cin AVCC, AVSS, - - 5 15 pF
AVRH
LIgh
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12.4 XTI

1241 HAq4>20o0v0RGHEE
(Vce = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE LR ¥R # = iﬁﬁﬁﬁs By e
=/ =X
VeeS2TV | 4 1B | g | Adem s
AT JE B fen Vec<2.7V 4 20
- 4 48 MHz | M2 & 7
%ﬁ;ﬁ rny7 teyLH >>(<(i - 20.83 250 ns | SMIY 1y 7K
ANZ e 7 ] IIDDV\YV'—://tt((::\\((LLHH 45 55 % | S Ty
i\jj 7 ‘:'L/ 7 tcr o
MY, SR ton - - 5 ns | SMERS 1w U I
IRFH
fem - - - 40 MHz | ¥ 2 &7 oy 7
R EL 1 fec - - - 40 MHz | X—X7 1 v 7 (HCLK/FCLK)
=0 A fcro - - - 40 MHz | APBO /XA 7 11 v 7 *2
JEBK fort - - - 40 MHz | APBL/NZ 7 11w 77 %2
fcp2 - - - 40 MHz | APB2 /NR 7 11 v 7 *2
tevee - - 25 - ns ~N—R 71 7 (HCLK/FCLK)
?@%{fﬂ tcyero - - 25 - ns APBO /NRA 7 11w 77 %2
Yo LR teveer - - 25 - ns | APBL /XA 1y 7 *2
teverz - - 25 - ns APB2 N7 1y %2

*1 BSNEEMEZ 2 7 OFMICONTIE, [FM3 773 RY 72T )~v==27/L] ® [CHAPTER: 7 u v /7] &R LT
X,

*2: B T2 TN EHREINTWNDS APB RAIZOWTIL 870y 7 XA Y775 2BRLTLIEEN,

toyLH
08 xVee L\o_s x Vce / ----- 0.8 x Voe
X0 / Y 02x vee N 0.2 % vee
X Pwn e Pwa >
tcr tcr
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1242 YFoOv oA bHBEE

MB9A140NB & 1)—X

(Vec = 1.65V ~ 3.6V, Vss =0V, Ta = - 40°C ~ + 85°C)

HREE
HE B8 | WmF4 P33 8ih — BX -7 HE
- 32.768 kHz | 7KL IRE) 1B i
A7 5 f
c 32 100 KHz | 4N v o 2 1%
PN a7 | tone | yoa - 10 3125 | s | AE oo s
ANHrway s Pwh/tcyLL, " R
7V AN Pwi/tcyLL 45 55 % S 1y 7
tev
0.8 xVee |- 0.8 x Vcc . CEEE 0.8 x Voo
X0A / 0.2 x Vee j/ ------ 0.2 x Ve
) PwH 11 Pw !
12.4.3 Pt CR IEH /%
A =EZE CR
(Ve = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
. 8]
HH k=] &5 *E _ Bifsy e
= | BE | &K
Ta=+25°C
Vec22.7V 3.96 4 4.04
Ta=+25°C o
3.9 4 4.1 NI S
7wy form VCCT< %7 v MHz
=
L 40°C - 1 85°C 3.84 4 4.16
Ta= S
- 40°C ~ + 85°C 2.8 4 5.2 LY I TR
JE I $5022 7 PR ] tcrwT - 30 us | *?

*1: HARHICRESND 7T v a2 AEVND CR MU I v ZHEkOfE

Y I o EICER LSS

*20 MU I U UERERICEECR 7 2y 7 OFEENZET D ETORRTY, B M) I 7 ERER. B ERFHE A
WTLECOHMbEECR /vy 7 &Y —Army 7 & LTHEMATEET,

A EZE CR
(Vcc=1.65V ~ 3.6V, Vss =0V, Ta =-40°C ~ + 85°C)
—_ HEE
HE k= &5 B 7 BX B -
VA=DXA b TS fere - 50 100 150 kHz
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1244 X4 2PLL DEFRHPLL DASF2 Oy OICX1>o0y 0 FERL/-HB5)
(Vee = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

. HigE o
EHH L5 B | EE | EX By =
PLL F&4RZE L O R *L fLock 100 . . s
(LOCK UP K¢ ) "
PLL AJ17 v v 7 J& oL 4 - 16 MHz
PLL {53 - 5 - 37 W
PLL w7 3R 7 v v o [ feLLo 75 - 150 MHz
A AV PLL 7 v v 7 JE 2 foLkpLL - - 40 MHz

*1: PLL DFEIRPZET D F TORFHIFH]
*20 AA Y PLL 7 v v 7 (CLKPLL)DFEMIZS>WTIE, [FM3 77 XU RV 7 =F 0 ~v==27 1] ® [CHAPTERZ vy 7] %%
LTS 7EEN,

1245 X4 2PLL DEFEH A1 PLL DAS 2Oy O [ZHEBEESZECR FERLIEES)
(Vce = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE s il By o
=N | FBE | BX
=R o B T
Z}(ID_C%E%I?H?FQ)% i tLock 100 - - us
PLL AT Z v v 7 JEI 3K feLLr 3.8 4 4.2 MHz
PLL %= - 19 - 35 W
PLL 7 B3R v v 7 A feLLo 72 - 150 | MHz
AA Y PLL 7 v 7 R feLkeLL - - 40 MHz

*1: PLL DFEIRPZET D F TORFHIFH]
*2: A4V PLL Z 2 v 7 (CLKPLL)DFEMIZDWTIE, [FM3 773U RY 7 x2F~=aT /] ® [CHAPTER: 7 uv 7] %%
LT EEN,

<ZEEE>
- ALCPLLODY—RoOvD(ZlE, BTREEHF)STEIToEEZECR 20y I(CLKHC)ZALL TS &L,
PLL BE#, WEEEZECR 2Oy ODEEFZNHLE-LT, YXZoOvOERE#HLREELZLIVELESICLTSESE,

A4 PLL EHR

A4 2 PLL
A4 >4 0w % (CLKMO) PLL A7 PLL¥% O yAavy
N yavy FEI{Fry vy N (CLKPLL)
%% CR ¥ 0 4 (CLKHC) K53l ALY M5 E
PLL
|: N5
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12.46 Uty FALHEE
(Vcc = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
A s | wre | &# __ HAIE B =
=/ =K
Ut b ATIREHE tiniTx INITX 500 ns
1247 wWO—F2 Yty bg1320
(Vss =0V, Ta = - 40°C ~ + 85°C)
HRE
B hF i3
BE = TR &5 B BE | BA B | ®BE
B R T R torr - 1 ms *1
TEIRNT b 0 R dv/dt VCC | Vcc:02V~165V 0.2 1000 | mV/ps |*2
N —F )&y MEERE TORRH terr - 1.34 16.09 ms

*1:Vee i torr /NI 02V LT TH LI MENRH D £9°, T OREBIW 220G E
TO
*2: Z O dV/dt A& cold start(torr>1 ms) D /XU —A U BFHZEH S E T,

o T E SR AT DA H Y £

<HEEEERE>
- L Lt AEEEROEEL, BHEL L EEBETELRIZ [12.46. )1y FATERE) (ZEOSEFY 2 FINITX) ZAA
TFEL,
Veo i
Tdv/dt | 0.2V~ — 0.2V
— "
p teRT P torr
Internal RST RST Active release
CPU Operation start
JAERESR

VDH: BEFEHEL Y v FEBEE 2.6 BEERLIFIE) 5L TS,
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12.4.8 HNXZL I

1AV S/ =R R/A. btk
(Vcc = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
. FRIE{E
HH ERk= WEA 353 By
=/ =X
S . Vee=27V - 40 MHz
Hi 778 %K teveLe MCLKOUT Vee <27V - >0 Mz

* SR 2 71y 7 H)(MCLKOUT)IX HCLK d4yE 7 v v 7 T,
REDFEMEI M3 773 RYU T 2T )~v=a7 /] ® [CHAPTER: #HNAAL 2T =2—A] #BRBLTLIIEE N,
HoR2 T a7 M EITORWES, REBIIANSZAEEICEE L EEA,

fcycLE
08 xVee 0.8 x Vcc o L 0.8 x Vco
MCLKOUT
/ 0.2 x Ve ﬁ/ ------ 0.2 x Ve
) Pw 11 PwL §
HNNREEAHDBRE
(Vce =1.65V ~ 3.6V, Vss =0V, Ta =- 40°C ~ + 85°C)
HE LGRS &8 HIRE By "E
= o ViH 0.8 xVcc \Y
155 AN JTHI# Vi _ 0.2 X Vee v
= VoH 0.8 x Vcc \Y
155 H T8I Voo 02 X Vee v

/ N
= ~ ViH Vin
e Xw WX X
HiN{ES Vo Vo
A & VoL VoL Vi
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- EMBEDDED IN TOMORROW

MB9A140NB & 1)—X

TIRL—FRRT7H R ERH SRAM E—F
(Vce = 165V ~ 3.8V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE ws e pm RtEE B
=2\ =X

g.z.";J\Eﬁ LA toew MOEX \\//ccf;; \\// MCLKxn-3 - ns
MCSX|—>7 R L% . MCSX[7:0], Vee=2.7V 9 +9
HH ) S A ] cst-av MADI[24:0] Voe<2.7V 12 12 ns
MOEX1—7 KL % oo MOEX, V=27V 0 MCLKxm+9 S
R—L REER OEH -AX MAD[24:0] Vee<2.7V MCLKxm+12
MCSX | — ol Vee=2.7V MCLKxm-9 MCLKxm+9 S
MOEX | 2 #EE F 1] csL-OFL MOEX, Vee<2.7V MCLKxm-12 MCLKxm+12
MOEX1— ‘ MCSX[7:0] Vee=27V 0 MCLKxm+9 N
MCSX 1 H [ OFH - CSH Voo<2.7V MCLKxm+12 S
MCSX|—>MDQM| oot MCSX, V=27V MCLKxm-9 MCLKxm+9 S
PRI CSL - RDQML MDQMI[1:0] Vce<2.7V MCLKxm-12 MCLKxm+12
T—EtEy NT v MOEX, Vee=2.7V 30 -
—MOEX1H[#] tos-oe MADATA[15:0] Veo<2. 7V 38 - ns
MOEX1— ton MOEX, Vec=2.7V 0 i ns
F— B R— v PR DH - OF MADATA[15:0] Vee<2.7V
gﬂ%\f}’afw 2 iE twew MWEX \\//Ccfzzj \\// MCLKxn-3 - ns
MWEX1—7 FLAH [ MWEX, V=27V 0 MCLKxm+9 s
pab Rl WEH -AX MAD[24:0] Vo271V MCLKxm+12
MCSX | —>MWEX | oot V=27V MCLKxn-9 MCLKxn+9 s
TRAER CSL-WEL MWEX, Vee<2.7V MCLKxn-12 MCLKxn+12
MWEX1—-MCSX1 ¢ MCSX[7:0] Vce=27V 0 MCLKxm+9 N
PRAEIFRY WEH - CSH Voc<2.7V MCLKxm+12 s
MCSX|—>MDQM| . MCSX, Vee=2.7V MCLKx»n-9 MCLKxn+9
Y HLE R CSLWDQML | MDQM[L:0] Vee<2.7V MCLKxn-12 MCLKxn+12 ns
MWEX | — . MCSX, V=27V MCLK-9 MCLK+9
F— & )R csL-bv MADATA[15:0] Vee<2.7V MCLK-12 MCLK+12 ns
MWEX1— e MWEX, Vee=2.7V 0 MCLKxm+9 S
F— 2 R—L REER WEH -DX MADATA[15:0] Vee<2.7V MCLKxm+12

<EFEER>

SF & #5725 E CL = 30 pF #F (m= 0~15, n= 1~16)
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EMBEDDED IN TOMORROW

MB9A140NB & 1)—X

-
tovele
MCLK L L L L L
toen csu_’ e e -\CSH
MCSX][7:0
[7:0] fesi-av 3l L foEn-AXy-- )—-—jxi- test-av P71 twen -ax
MAD[24:0] t Address Address X:
CSL-OFLy,| -
{4—)
MOEX foew _ fesL-woam
tcsL- roaML )—-[ <
MDQM[1:0] - tesLwe
- ’\ o twew
MWEX tos-oE | toH-oE
{ '< » -> - tWEH -Dx
MADATA[15:0] RD {Invalid WD J;
| I tesL-ov
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MB9A140NB & 1)—X

2/ L— FNRAT7H X B SRAM E—F
(Vce =1.65V ~ 3.6V, Vss =0V, Ta =- 40°C ~ + 85°C)

) - RiE "
HE e TE ] 703 _ _ B
=/ =X
o MCLK Vee=27V 12
L RSRAEH '
7R pES IR tav MAD[24:0] Vo2 7V 1 3 ns
Vec=2.7V
test 1 12 ns
. MCLK Vce<2.7V
MCSX JEFER '
SEAERST : MCSX[70] Vec= 27V ) 5 -
csH Vee<2.7V
Vee=2.7V 9
trREL 1 ns
. MCLK Vee<2.7V 12
24 12 '
MOEX & 4E B ] : MOEX VooZ27V ) 9 -
REH Vee<2.7V 12
Ty " NT v ; MCLK, Vee=2.7V 24 ] s
—MCLK HEfE] bs MADATA[15:0] Vec<2.7V 37
MCLK1— ¢ MCLK, Vec=2.7V 0 i ns
F— B R— v R DH MADATA[15:0] Vee<2.7V
Vcee=2.7V 9
tweL 1 ns
. MCLK, Vce<2.7V 12
MWEX 1% 4 B[] t MWEX VooZ27V ) 9 -
WWEH Vee<2.7V 12
toomL Vee=2.7V 1 9 ns
MDQM[1:0] N MCLK, Vce<2.7V 12
FEHERF MDQM[1:0] Vee=2.7V 9
toomH 1 ns
Vce<2.7V 12
MCLK?1— MCLK, Vee=2.7V MCLK + 18
7 — 4 H 5 toos MADATA[15:0] Voc<2.7V MCLK +1 MCLK + 24 ns
MCLK1— ¢ MCLK, Vec=2.7V 1 18 ns
F— & R —/L PR op MADATA[15:0] Voc<2.7V 24

<EEFE>

-  NEE#HZFECL=30pF &
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MB9A140NB & 1)—X

MCLK

MCSX[7:0]

MAD[24:0]

MOEX

MDQMI[1:0]

MWEX

MADATA[15:0]

tevae

-l o tCSH
tesL \ /___W
-1 tay e tav
Addres Address X X
treL > P11 tren
| toamL toamH
tDQML’ < R ; l:DQMH - ||
tWEL tWEH
»| e >l e
=
tbs | ton top
<+ >t
RD {Invalid WD
_’ ___________ L f—
toos
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TINFTLYRIRRAT7H R ERE SRAM E—F
(Vce =1.65V ~ 3.6V, Vss =0V, Ta =- 40°C ~ + 85°C)

HE s e x4 .1 S ey
=/ =X
‘7/1/9:7ch1 i VCCZZ?V 2 +10 ns
N N ALE-CHMADV B
TR L AR MALE, Vce<2.7V +20
vNANFT LT A MADATA[15:0] | vee=2.7V MCLKxn+0 MCLKxn+10
7T RV AFR—L R tcHMADH ns
e Vce<2.7V MCLKxn+0 MCLKxn+20
<ZEEFHE>
- HNEEHFEECL=30pF & (m=0~15n=1~ 16)
tevole
MCLK P L L L
MCSX[7:0] —n —h —
MALE
MAD [24:0] X Address X b Address X X
MOEX |/
MDQM [1:0] 1/ 1/
MWEX 1/
_ Address »—~ RD } Address WD —
MADATA[15:0] +_JL_ | | | »lle [ | | |
tALE - cHMADY taLe- chmaov  toHmabH
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- EMBEDDED IN TOMORROW

TILFILYRNRAT7Y X E# SRAM E—F
(Vce =1.65V ~ 3.6V, Vss =0V, Ta =- 40°C ~ + 85°C)

. " HREE o
EHH ERE=2 ¥ E-J L - - By w&E
=/ =K
Vce=227V 9 ns
(oL MCLK Vee<2.7V ! 12 ns
MALE %t ! -
TR t ALE Vee=2.7V . 9 ns
criAs Vee<2.7V 12 ns
MCLK T — Vec=2.7V
<IF LI R tcHMADV 1 top ns
7 R U A RIERER MCLK Vce<2.7V
MCLK 1 — MADATA[LS0] | \ye=27v
~NFT LT A tcHMADX 1 top ns
T — & W EEH Vee<2.7V
<ETEFE>

-  YEE#ZE CL=30pF &

sNaiizlinln
N\

[ [ |
MCSX[7:0] E— /—-\ /—-\
MALE fouwt +31EHAL [\ /]
MAD [24:0] - X Address X X Address X X

MOEX |/

MDQM [L:0] ] |/ \ /
MWEX
i \ /
MADATA[15:0] i tddress)—( RD } AddressK:L WD }
' T
tcumapy P | | toqumoy e teumanx |
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- EMBEDDED IN TOMORROW

5 RDY AQB A Y
(Vce =1.65V ~ 3.6V, Vss =0V, Ta =- 40°C ~ + 85°C)

FRIBIE
EH Bfy BE

=2\ =X

Jn
L3
..H
)

IRHE

MRDY A JJ trovI - ns
Ty BT T MRDY | vec<27v 37

RDY AFjk

MCLK

Original Over 2cycle

A

|

MOEX
MWEX \ /

tRDYI

MRDY

RDY f#ERfF

MCLK

2 cycle

Extended
MOEX (5

MWEX
)

A

troYI

0.5xVCC

;
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- EMBEDDED IN TOMORROW ™

1249 N=XZALCANELZ>T

BATRANZA=VT
(Vee = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
HIRIE
EHH LR ¥4 & = = B4 "=
=/ &KX
TIOAN/TIOBN
AF L AE ttT'WH' (ECK, TIN & LT - 2tever - ns
™ AT LX)
— tTIWH tTlWL
ECK

,L
V|Hs VIHS
TIN Vis Vis

FUHBAREASVYT

(Veec = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE %5 ey Fmn _ BBE |y iz
=/ =X
TIOAN/TIOBN
ASI L RNE ttTRG”v (TGIN & LCHEFH - 2tcvep - ns
TRGL F5 LX)
trreH trraL
TGIN Vins Vins \
VILS VILS
<XEFE>

- teverld, APB /YR OO v I DY A IINEHTT . N—X X4 THEHESN TS APB /NIEFE/ZDUVTIE 8. 70y 051
YIS h) FEHELTSEEL,

Document Number: 002-05638 Rev.*B Page 77 of 118



&= CYPRESS MBOA140NB 1) —X

- EMBEDDED IN TOMORROW ™

12.4.10 CSIO/UART #7327

CSIO (SPI =0, SCINV =0)
(Vcc =1.65V ~ 3.6V, Vss =0V, Ta=-40°C ~ + 85°C)

_ . Vce<2.7V Vee=2.7V N
EH LR ¥4 &% By
B/ BX =/ BX
R—1—F - - - - 8 - 8 Mbps
S0 I/ -
;/)l’ 7;;1/2 ljl, i 7 tscyc SCKx 4tcyep - 4tcycep - ns
SCK | —SOT i IER[H] tsLovi SS%KI'))((’ -k -30 +30 -20 +20 ns
SIN—SCK T SCKX, F—FK
Y b7 v T tvsHi SINX 50 ) 36 ) ns
SCK T —SIN 7 —/L FHFHE tsHixi SS?E))((V 0 - 0 - ns
S0 -
-:f_--)/zlj;ymgu »7 tsLsH SCKXx 2tcyep - 10 - 2tcyer - 10 - ns
2 » -
/H)/?;l// ;Zpgtj »7 tsHsL SCKx teyer + 10 - toyer +10 - ns
SCK | —SOT & ZE 5[ tsLove SCKx, - 50 - 33 ns
SOTx AL—7
SIN—SCK 1 SCKX, ET—FK . -
. tivsHE SINX 10 10 ns
. SCKX,
SCK T —SIN &—/ L R tsHIXE SINX 20 - 20 - ns
SCK 37 F Y K¢ te SCKx - 5 - 5 ns
SCK 37_F 0 HE[H] tr SCKx - 5 - 5 ns
<EEFE>

- o0y IFBE— FEDXRHEETT .,

- tever /EAPB N OOy DY IR T, SIFIF 203202 FALERSATIVE APB NWIEFEE/ZDIVT
/£ 18.70v 081054 #HELTSLEE,

- EXEBFEEYO—F K — FBEDADRIETT, #IZIESCKx_0, SOTX 1 DAL P EIFRAFSNFTT,
- YEFE#HZZECL=30pF #
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- EMBEDDED IN TOMORROW™

tscyc
VoH7
SCK N VoL VoL
tsLovi
VoH
SOT
VoL
tivsHi > tsHixi "
7 VIH ViH K
SIN
- ViL ViL A
TRAE—F
) tsLsH _ tsHsL N
Vin 7 VIH ViH
K
sC Vi ViL/
tr tr
—
tsLove
soT Vor
VoL
tivsHe ) tsHixe
7 VIH \"
SIN e Vi Vi
AL—TE—F
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- EMBEDDED IN TOMORROW ™

CSIO (SPI =0, SCINV =1)
(Vec = 1.65V ~ 3.6V, Vss =0V, Ta=-40°C ~ + 85°C)

Vce<2.7V Vce22.7V
HH 28 | W7 &4 - - - — B
B/ BX =/ =X
AR—1—Fk - - - - 8 - 8 Mbps
S0 I/ -
; /)1’ 7;;1/ Z ljr i 7 tscyc SCKXx 4tcyep - 4tcyep - ns
SCK T —SOT B4 SCKX,
IR tsHowvi SOTxX - A K -30 +30 -20 + 20 ns
SIN—SCK | SCKX, E— R
. tivsL SINX 50 - 36 - ns
SCK | =SIN x—/V N SCKX,
i tsLixi SINX 0 - 0 - ns
2 » -
SR tssh | SCKx 2tever - 10 -] 2tovee-10 |- ns
S0 ]/ -
i')/zl//;ng >7 tsHsL SCKx tcyer + 10 - tever + 10 - ns
SCK T —SOT B4 SCKX,
MR tsHovE SOTx ZL—T - 50 - 33 ns
SIN—SCK | SCKX, F— ]
vy hT v S tivsLe SINX 10 - 10 - ns
SCK | =SIN 75—V K SCKX,
B tsLixe SINX 20 - 20 - ns
SCK 37 F b FE[H] tr SCKx - 5 - 5 ns
SCK 37 _F v BERH tr SCKXx - 5 - 5 ns
<EEFE>

- Oy EET— FEDXAHEETT,
- tever /EAPB N OOy DY IR T, SIFIF 2023202 FALERSATIVE APB NWIEFEE/ZDIVT
/£ 18.70v 081054 FHELTSLEE,

- EEEEEY OT—,  N— FBEDADRITT, HIZILSCLKX_0, SOTX_1 DA S P EIF RIS TT,
-  HNEE#HZFECL=30pF &
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MB9A140NB & 1)—X

tscyc |
V ~ \Y/
SCK OH 7] v OH
tsHovi
soT Vor
VoL
tivsui tsuxi |
SIN 7 VIH ViH K
- Vi ViL £
TRAE—F
. tsHsL L tsLsH N
ViH VIH K
SCK
ViL ViL Vi
tr
tr tsHovE N
VoH
SOT VoL
P
tivsLe tsLixe
ViH Vi N
SIN Vi Vi
AL—TE—F
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- EMBEDDED IN TOMORROW ™

CSIO (SPI =1, SCINV =0)
(Vec = 1.65V ~ 3.6V, Vss =0V, Ta=-40°C ~ + 85°C)

Vee<2.7V Vce22.7V
HH 28 | #T4H &4 — — = - B
=2\ =X =2\ PN
R—L—h - - - - 8 - 8 Mbps
S0 I/ -
; /)1’ 7;;1/ Z ljr i 7 tscve SCKXx 4tcvep - 4tcvep - ns
. SCKX,
SCK T —SOT JEAERE] tsHovi SOTx -30 +30 -20 +20 ns
SIN—SCK | SCKX, NAH
Ty N7y EE s SINX £—F 50 - 36 - ns
SCK | —=SIN &~ —/L R SCKX,
] tsLixi SINX 0 - 0 - ns
R SCKX,
SOT—SCK | FEFEIRF(H tsovLl SOTx 2tcvep - 34 - 2tcver - 34 - ns
S0 ]/ -
SR tssw | SCKx 2tovce - 10 - | 2tever-10 |- ns
S » -
/I-|)/\7;l//27¢§ »7 tsHsL SCKXx tcyer +10 - teyer + 10 - ns
N SCKX,
SCK 1 —SOT i ZE 5] tsHoVE - 50 - 33 ns
SOTX 21—
SIN—SCK | SCKX, e . i
Ty b7y R St | SN FoF 10 10 ns
SCK | —SIN 7x—/L REF SCKX,
] tsLIxe SINX 20 - 20 - ns
SCK 37 F 0 HE[H] tr SCKx - 5 - 5 ns
SCK 37 _F v BER tr SCKXx - 5 - 5 ns
<ZEEEE>

- o0y IFBE— FEDXRHEETT .,

- tcver /. APB /NN 2O v oD OIERTT, NIAFIFr2o3 02 FALERZSA TS APB /IYIEE/ZDL)
Tl 18.70v o814 #FHEL TS LS,

- AXBEBIEEYOT—F  — FEEDADIRITT,
#1Z (£ SCKx_0, SOTX_1 DAL DL LIRS T,

-  NEE#HZFECL=30pF &
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MB9A140NB & 1)—X

. tscve
VoH
SCK X VoL ¢ VoL
tsovL SHOVI
VoH VoH
SOT VoL ~r Voo
tivsLi——»¢— tsuixi
Vin ViH
SIN Vi Vi
YRAE—F
tsLsH tsHsL
e EE—
V V
SCK "j{» ViL ViL Vi "
f— l—
* tr tr » tsHovE
VoH ~VoH
SOT VoL VoL
tivsLe —»¢——— tsLixe
ViH ViH
SIN ViL Vi

*“TDR LY RARIZS

AL—TE—F
155K
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CSIO (SPI =1, SCINV =1)
(Vec = 1.65V ~ 3.6V, Vss =0V, Ta=-40°C ~ + 85°C)

Vee<2.7V Vce22.7V
HH 28 | W7 &4 — — = - B
=2\ =X =2\ PN

R—L—h - - - - 8 - 8 Mbps
S0 I/ -
; /)1’ 7;;1/ Z ljr i 7 tscyc SCKXx 4tcvep - 4tcvep - ns
SCK | —SOT E4E SCKX,
B tsLovi SOTxX -30 +30 -20 +20 ns
SIN—SCK T SCKX, ~AH
. tivsHi SINX ek 50 - 36 - ns
SCK T —SIN &"—/L K SCKX,
B tsHIxI SINX 0 - 0 - ns

R SCKX,
SOT—SCK 1 iEZ4E R tsovHi SOTx 2tcyep - 34 - 2tcyep - 34 - ns
2 » -
I/_)/j:lj Xyrpéj »7 tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
S0 ]/ -
.:i'..)/?ﬂ//;a]g >7 tsHsL SCKx tcyer + 10 - tcyer + 10 - ns
SCK | —SOT i# 4t SCKX,
e tsLove SOTX 2L—T - 50 - 33 ns
SIN—SCK T SCKX, F—F
Ty hT oy IR tivsHe SINX 10 - 10 - ns
SCK T —SIN &x—/L K SCKX,
o tsHIXE SINX 20 - 20 - ns
SCK 37 F b E[H] t SCKx - 5 - 5 ns
SCK 37_F 0 HE[H] tr SCKx - 5 - 5 ns

<ZEEEE>

- Oy sREITE— FEDXZHEETT,
- tover /A APB /NN 2O v ODH A IR TT, NIFIF 20302 FALERGSATIVEAPB /IYIEE/ZDIVT
/£ 18.70v o 81v 0S54 FHHEL TS,

- EXBEEEEYOT—F  — FEEDADIRITT,
#1Z (£ SCKx_0, SOTX_1 DAL DL LIRS T,

-  HEE#ZE=E CL=30pF &
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MB9A140NB & 1)—X

~
y tscve N
SCK 7~ VoH VoL VoH
— tsovH — " tsLowvi
Von VoH
SOT VoL VoL
tivsHl —>¢——— tsHixi
ViH ViH
SIN Vi Vi
TARAAE—F
tr tr
—» @—— fsHsL —» |«—  tstsH
7 V
SCK ViLA- Vi SNV Vi
tsLove >
Von VoH
SOT VoL VoL
tivsHe —>«——  1sHIXE
ViH ViH
SIN VL Vi
AL—TE—F
UART #M80 B v 9 ANEXT =1)
(Vcc=1.65V ~ 3.6V, Vss =0V, Ta =-40°C ~ + 85°C)
- HRE
HH s &8 = = i:-Rins "E
=/ =X
YTV a sy 7LV AR tsLsH tcyer + 10 - ns
YT a7 HY SV AN tsHsL Cy = 30 bF tcyer + 10 - ns
SCK 52 T 0 1 t L=S0P - 5 ns
SCK 7. _F v HFRA tr - 5 ns
tr tr
—> tsHsL > | tsLsH —>
V V
SCK Vi g " Vi Vi
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12.4.11 $KBAH 1S 20
(Vcc = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

. HREE
EHH s nFA E-JL = = By =
=/ =X
* AD 222 R—%

ADTG - 2tcycp™! - ns MU HAS

o — tiNH, * *1 .
AT A 8 fInL INTx, 2 | over +100 ™| smEsa
NMIX *3 500 ) ns NMI
WKUPX *4 600 - nNs | TA—TREAA T2 AIT v F

*1:tevep (X APB XA Y 1w 7 DY A 7 VIR TT,
SRERE X A ~ DN STV D APB RABBICHOWTIE 8.7 0w s XAV 7T L] ZBRLTIIESN,
*2. ZE— R, AU —7F— Rk
*3: XA ~F— R, RTCE—F, 2 vy E—
* T AT AL, RTICE— R, T4 =T AL LNA R by T E— K

tINH i

7 Vs Vigs —
— Viis Vis

i e

J
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12412 12C #1320
(Vce = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

Standard-mode Fast-mode
/H EGe=] &% - - - - Bir e
=/ =X =/ =X

SCL 7 v v 7 83K fscL 0 100 0 400 | kHz
(KHB) TAZ— 11 &AMt
A=/ FEEH tHDSTA 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 v v 7 "L"Ig tLow 4.7 - 1.3 - us
SCL 7 v v 7 "H"iig tHiGH 4.0 - 0.6 - us
KB TAX— 1] &
Ty N7y R tsusTa 4.7 - 0.6 - us
=t L?_SD/AV#H;FF? CL=30pF,

_ A N NUSHIE] — 1
SCL | —>SDA | 1 tHDDAT R = (Vp/loL)* 0 3.45%2 0 0.9%3 us
T—2ty N7 v TR
SDA| 1 —SCL 1 tsupar 250 - 100 - ns

(A k) &
v b7 v T tsusto 4.0 - 0.6 - us
SCL T —SDA 1

NI I35

(25—~ LMD taur 47 - 1.3 - us
N7 —IRERH
JARXT 4 VE tsp - 2 tevep™ - 2 teycp** - ns

*1:R,C ¥, SCL,SDA 74 v DT NT v 7HHL, ARERTT, VpIIT AT v 7RO EIREE, lou 1 VoL FRAEERZ R L E T,
*2: K thopar 1E0 72 < E BT /3 AD SCLE B O "L KM (tow) LR L TW e v 9 Z & &/ L TWRITIULR 0 £/ A,
*3: Fast-mode I12C /X 2 5 /34 R % Standard-mode 12C /S AL 2T AMFE TS Z LI1TTE £, TR &N 5 5 tsupar=250 ns % i
L7 £8A,
*4:tcyep X, APB XR 7 1w 7 DY A 7 VR TY,
12C NEEE SN TS APB RAFZEZICHOWTIE 8.7 0 v 7 XA Y 7T 4] Z2BRLTLEE N,
Standard-mode f#i i 1Z, APB /X227 1w 7 % 2 MHz LA EICERE L TL 72 &0,
Fast-mode f# fHIRfiZ, APB /X227 v 7 % 8MHz BL EIZEREL T2 & W,

A T o |
Y s aan s o
B o teupar tsusta o
scL 1 y j T /j\r
e o NIV >
tHpsTa tiopar  theH tHpsta tsp tsusro
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12413 ETM #1325
(Vce = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

= w HE o
RE =S | WTE %t _ | B %
=/ =X
= . TRACECLK, Vcec=2.7V 2 11
T —HBR—)L R tETMH TRACED[3:0] Vee<2.7V > T ns
TRACECLK Vee=27V - 40 MHz
¥ 1/tTrRACE
Vee<2.7V - 20 MHz
TRACECLK
TRACECLK frrace Vec=2.7V 25 - ns
A=Ak Vee<2.7V 50 - ns
<HEEEER>
- #rEfE#ZE CL=30 pF £F
} tevec !
HCLK }‘ ’:
1 |
trace

TRACECLK '
CEC 74V0H

|

|
] Von Vou
TRACED[3:0] > >< w
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12.4.14 JTAG #1325
(Vce = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

. . R E "
HH nE T E S e _ | S
=/ =K
TMS, TDI N TCK, Vee=2.7V 15 ] N
o T S I TAGS TMS, TDI Vce<2.7V
TMS, TDI N TCK, Vee=2.7V i ] o
R— L R TAGH TMS, TDI Vee<2.7V
> -
‘ TCK. Vee=2.7V 25
TDO & ZEFER] tiTAGD DO ns
Vce<2.7V - 45
<AEFE>

-  EE#ZE=E CL=30pF &

TCK
Vo Vo"/é

TMS/TDI : “~Von ' Von
| VoL " Voo

TDO | “Nou
\ Voo
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125 12 Evy F AIDaV/IN—4

MB9A140NB & 1)—X

AD B RS
(Vce = AVec = 1.65V ~ 3.6V, Vss = AVss = 0V, Ta = - 40°C ~ + 85°C)
HE g | WFR il BAfT "=
=/ i =X
53 FiRE - - - - 12 bit
FE o0 LR - - - £2 +45 LSB
T B R R A - - - £2.2 +25 LSB
%Eﬂ“7y’“/ay Vzr | ANxx - +6 +15 mv
Zgig;gy%i Vest | ANXx - AVRH*6 | AVRH+15 | mv
2.0 - - AVcc=2.7V
ZE PR ]+ - - 4.0 - - us | 1.8 V=AVce<2.7V
10 - - 1.65V=AVcc<1.8V
0.6 - AVee=27V
BTV TR ts - 1.2 - 10 us | 1.8V=AVcce<2.7V
3.0 - 1.65 V=AVcc<1.8 V
) 100 AVcec=2.7V
%%ST?D?y teek - 200 - 1000 ns | 1.8V=AVce<2.7V
500 1.65 V=AVcc<1.8V
B EFF PRI tsTT - - - 1.0 us
T a s AN Cain - - - 9.4 pF
2.2 AVec=2.7V
T a7 ARG RaIN - - - 5.5 kQ | 1.8V=AVcc <27V
105 1.65V=AVcc<1.8V
F v FIEH X - - - - 4 LSB
;%%7$abkﬁu~ i ANXX i i 5 uA
7 m 7 ANNEE - ANXx AVss - AVRH \Y
2.7 AVcc=2.7V
JLHEE T i AVRH AVcc i AVee v AVce<2.7V
AVRL AVss - AVss Vv

*1o EHARERENE BT TR () + 2 TR (tc) OE T,

I /INEMARFRE D Zefhid, BLF @Y T,

*2:

*3:

Document Number: 002-05638 Rev.*B

AVecz=2.7V HCLK=40 MHz ¥ > 7"V > V' IK§f#]: 0.6 ps, = > X7 IK§f#]: 1.4 us
1.8V=AVcc<2.7V HCLK=40 MHz ¥ > 7"V > JIK§f#]: 1.2 ps, =2 2T Kff#]: 2.8 us
165V=AVcc<l.8V  HCLK=40 MHz %> 7V > Jk§#]: 3 us, = 2~ T H¢fH]: 7 ps

YT TREE(ts), 2T 7 vy 7 M (teek) DM AR T A LI LTS EEN,

PV TR, 20T 7 ay JEBOREICOWTE [FM3 77 ) XYV 7 =F)bv=a7)Lb Thurs~saff] o
FCHAPTER:A/D 22> "—% ]| OFEEZZL T 72X,

AD IV R—FDULIAXDHZEITZAPB AR By I DOXA IV T TCRBLENET,

AD S U R— AN SN TWD APB RZBEZHOWTIT 8. Tu vy s 84 v 7T 0] ZBRBL TSN,

Ho TV rrayrBIRary Xy ray 7 igN—A7 0y 7 (HCLK))HAERK SV ET,

A L —F R K I T T RERIIE DY £,

HPFEDEWZT LIS T IR AR E L T EEN,

a TR (te) 13 G 2)DE T,
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ANXX avL—4%
Rextr 7F+FBAJANHF  Ran

730y
ESRER VWY VWY !

—__ Can

(30 1) ts= ( Rain+ Rext ) x Cainx 9
ts: B 7Y T [ns]
RAIN: AID D ASEHIKQ] =22kQ 27V=AVcc=3.6V DOFEL
AID D AFEHIKQ] =55kQ 1.8V=AVcc<2.7V DL
AID D AFHEHIKQ] =105kQ 1.65V=AVcc <18V DA

Can: AID D AN RE[pF]1 = 9.4 pF 165 V=AVcc=3.6V DL
RexT: SRIEIE O 1A v E—F A [kQ]

(# 2) tc=tcck x 14
tc: = 2T R
teek: a7 a7 E
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12EY FAD aVI—2OHEOES
AID 2 X=X VERRIRIRE 7 T e VA L

Yo kTP g 2 (0b000000000000 <—— 0b00000000000L) & 7 /L A —)L b T P a v p
(0b111111111110 «— 0b111111111111) % #5 A 72 EAR & RSO BB & DR

HJ)a— N%& 1LSB 2k & 5 DITHE R N JJEEOBME) & DR 2

W AR MERA R

WO ERR R

MB9A140NB & 1)—X

1LSB

Vzr!
VFsT:
VnNT:

TOZILHAN OWHERERE

VEsT - Vz1
4094

1LSB

_ Vin+ 1T - VNT
- 1LSB - 11LSE]

AD O N—42 TR )LHEAIE

TR )L AH 0x000 H 5 0x001 [TEBRT A EE
TR )L A OXFFE h 5 OXFFF 28R T HERE
TOHRIIHAMNOX (N-1)M S OxN IZEBBT HEE

BOERERE Mo ERERE
OXFFFT
EREOEHBEFYE : N
iy \ ______ : OX(N+1)T KROE BT T
{1 LSB(N-1) + Vz1} § ; :
OXFFDt -
H FST
; "3 o | g el o
R :
3 \/ 3
= 0x004+ e VN1 &>
f\‘ (=311E) -
1|~ 0x003+ i~ OX(N-1)T o V(N"{)T
" N T ()
0x002+ ;- p—- v
: NT
D mm (SEIfE)
0x001— ——-- . OX(N-2) T
Vzr (RAIE) EEOE BT
AVss AVRH AVss
F7FragAh 7HragAh
FoaLHAN oEgmg = —aULSBXN-D Ve o)

AVRH
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12.6 EEERHFHE

12.6.1 EEF#ELH ULy F

MB9A140NB & 1)—X

(Ta=-40°C ~ + 85°C)

. HIR(E N
EH iLs & B4 e
=/ RE =X

B VDL .l 1.38 1.50 1.60 V| LR T
ﬁ@%‘* VDH SVHR™" = 00000 1.43 1.55 1.65 V| BIE LR
Rt VDL | o\ /1irst = 00001 1.43 1.55 1.65 V| FEHERE TR
ﬁ@%‘* VDH SVHR = 00000 B4 il V | BIE EFE
g VDL | o\ iios = 00010 147 | 160 | 1.73 V| IR T
ﬁ’iﬁ%ﬂfﬁ VDH SVHR = 00000 o HA&{E V | BE AR
g VDL | o\ iimst = goo1t 152 | 165 | 1.78 V| IR TR
Mﬁﬁfﬁ VDH SVHR = 00000 O HL#% V | BE AR
I VDL | o /1ies = 00100 1.56 | 170 ] 1.84 V| EIER R
fi B VDH SVHR = 00000 O H#% V | BE AR
FR VDL | o /1irt = 00101 161 | 175 | 1.89 V| FEERE T
fi B VDH SVHR = 00000 O HL#& V | BE LA
R VDL | o\ iies = 00110 166 [ 180 | 1.94 V| R R
fiBR A VDH SVHR = 00000 DA% V | BE LA
MR VDL | o\ oa 00111 170 [ 18 ] 2.00 V| EERE R
fi BRI VDH SVHR = 00000 O H#& V | BE LA
MR VDL | /1o = 01000 175 [ 190 ] 2.05 V| EIERE R
fiBR VDH SVHR = 00000 O H#& V | BE LA
R VDL | o\ /bR = 01001 179 [ 195 ] 2.11 V| AR T
ﬁq:ﬁ%* VDH SVHR = 00000 B4 il VvV | EE LA
R VDL | o\ /HR* = 01010 184 [ 200 ] 2.16 V| R R
ﬁq:ﬁ%* VDH SVHR = 00000 A& il VvV | EE LA
B VDL | o\ iR+ = 01011 189 | 205 ] 2.21 V| R TR
ﬁ’%ﬁ%‘*ﬁ VDH SVHR = 00000 B4 il VvV | EE LA
MR VDL | o imsi 01100 230 | 250 | 2.70 V| EERE TR
ﬁq:ﬁ%* VDH SVHR = 00000 B4 il VvV | EE LA
Wi VDL | o\ /iiesi = 01101 2.39 | 260 ] 2.81 V| BIER Rk
ﬁq:ﬁ%* VDH SVHR = 00000 B4 il VvV | EE LA
MR VDL | o\ /iims = 01110 248 | 270 | 2.92 V| FEHERE T
ﬁq:ﬁ%* VDH SVHR = 00000 B4 il VvV | EE LA
e VDL | o iipst = 01111 2.58 | 280 ] 3.02 V| EIER Rk
ﬁqzﬁ?af VDH SVHR = 00000 A4 fE V| B AR
i VDL | o\ /e = 10000 267 | 290 | 3.13 V| R T
ﬁqzﬁ?af VDH SVHR = 00000 O HI#&{E V| B AR
i VDL | o\ /1imst = 10001 276 | 300 | 3.24 V| R T
ﬁqzﬁ?af VDH SVHR = 00000 O HIA&{E V | BE AR
FRHE VDL | o\ /iimst = 10010 285 | 310 | 3.35 V| R R
ﬁqzﬁ?af VDH SVHR = 00000 O HIA%{E V | BE AR
s VDL [ o\ = 10011 2.94 | 3.20 | 3.46 V | BEM TR
ﬁqzﬁ?af VDH SVHR = 00000 O HIA&{E V | BE AR
LVD ZEFF HIRFH tuvow - - - 5200xtcycp*? us
LVD # HH 3 SE RF ] tLvDDL - - - 200 us

*1: KBEMHEBERE LY A (LVD_CTL)D SVHR £ v M
*2:tevep (X APB2 NR 7 &y 7 OH A 7 VIR T,
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12.6.2 EEFHELHEAH
(Ta=-40°C ~ + 85°C)

. x HREE i .

a 3
bi-] <] k=7 * B P BA v B
R VDL SVHI = 00100 1.56 1.70 1.84 Vv B TR
i T VDH 1.61 1.75 1.89 vV T _
R VDL SVHI = 00101 1.61 1.75 1.89 Vv AN
iR EE) T+ VDH 1.66 1.80 1.94 Vv B AR
R VDL SVHI = 00110 1.66 1.80 1.94 \% BN TR
iR E T VDH 1.70 1.85 2.00 vV I
R VDL SVHI = 00111 1.70 1.85 2.00 Y, T TR
R RE T VDH 1.75 1.90 2.05 \% RSN R RS
R VDL SVHI = 01000 175 1.90 2.05 V| FEJERE PR
iR bR T VDH 1.79 1.95 2.11 Y, T - H
i H BT VDL SVHI = 01001 1.79 1.95 2.11 Y, EIERE NI
AR VDH 1.84 2.00 2.16 vV TEE _- A
R H & VDL SVHI = 01010 1.84 2.00 2.16 V AN
i AGRC VDH 1.89 2.05 2.21 \Y; EE R RS
R VDL SVHI = 01011 1.89 2.05 221 V| FIERE TR
iR bR T VDH 1.93 2.10 2.27 vV T - H
R H 3BT VDL SVHI = 01100 2.30 2.50 2.70 Y, AN
i ASRC VDH 2.39 2.60 2.81 vV RSN R RS
R VDL SVHI = 01101 239 260 281 V| FEJERE PR
AR VDH 2.48 2.70 2.92 V T - F
R VDL SVHI = 01110 2.48 2.70 2.92 Y, T TR
fEbRE T VDH 2.58 2.80 3.02 Vv TEIE _E A
TR+ VDL SVHI = 01111 2.58 2.80 3.02 \% RN
iR bR BT VDH 2.67 2.90 3.13 Y, B _H
B VDL SVHI = 10000 2.67 2.90 3.13 Vv TR TR
AR VDH 2.76 3.00 3.24 vV T - H
R VDL SVHI = 10001 2.76 3.00 3.24 vV T T IR
FRBRTE)L VDH 2.85 3.10 3.35 V =S R ASS
R &+ VDL SVHI = 10010 2.85 3.10 3.35 \% T R TR
AR VDH 2.94 3.20 3.46 vV T - F
R R VDL SVHI = 10011 2.94 3.20 3.46 Y, T R TR
fEbRE T VDH 3.04 3.30 3.56 Vv TEIE _E A

LVD ZEfF b RFH] tLvow - - - 5200xtcycp* us

LVD i H 3 4IE L ] tLvooL - - - 200 ps

*tevep (X APB2 /NA 7 11w 7 DA 7 JVHERI T,
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MB9A140NB & 1)—X

127 75y a3 rtEYEAHAEEREE

12.7.1 ZARZ H LR

(Vec = 1.65V ~ 3.6V, Ta=-40°C ~ + 85°C)

BRARIE
EH i % B w=
- Bx*
. Large Sector 11 2.7 B o
7 2R s | N COEERTFIALR M Z &L
Small Sector 0.3 0.9
N—T7U—R(16 Y b - 8 < .
/%ﬂifﬂ%eﬁﬁ ( 7 H) 30 528 ps | VAT ALULDF— Ry REFRIIER <
F v TIHE R 6.8 18 s | NESTOHERTE ALK Z & T

* EEVEIT AT EAR ORKME, HBRITEHEZ 1 FREE TORIEHE T,

12.7.2 HAZRY A OIET—LRIGHRE

HEAAHY A 7 )l(cycle) FRIFER (5) =
1,000 20 *
10,000 10 *

* SR L +85°CIHF
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12.8 R4 2i\A IR

12.8.1 EBER : EAAWKUP
PRER RIS DIE IR BERZ AT b 7 a 75 AEERIMG £ TORM AR LE T,

'wRh o ~EER
(Vee = 1.65V ~ 3.6V, Voo = 1.1V ~ 1.3V, Ta = - 40°C ~ + 85°C)

_ FRIBE
= s : B o=
=% - N
A —TFE— | tevee ns
EHCRZA~vE—FR
A FA~E—F 40 80 us
PLL ¥ f ~F— ]
{E# CR # A ~E— 340 680 us
YT HA~vE—F tionT 680 860 us
RTCE—F
PGNP 268 503 us
TA—TAI LA ARy TE-R 268 503 us | RAM {75 0

* BURE OB KB CR DFSEEICIRFE L £,

A8 oA EREEG S BEA A EIRE)

External
interrupt

Interrupt factor

Active
accept

[

-~

! tient
Interrupt factor
clear by CPU

CPU
Operation Start

* AMERELASIINL T D = Uk R E R
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AE A ERBEG(RERY Y — R EAAEIREF)

MB9A140NB & 1)—X

Internal
resource
interrupt

Interrupt factor

Active
accept

I
-

I
tient :
I
I
I
I
I

CPU
Operation

Interrupt factor
clear by CPU

Start

* KEBBHET—ROL X, NEY YV —2A0 5 OEARIERERICEENEE A,

<EFEER>
-  EREREEEENE—FEICEGYFET,

EIEEENE— FH 6 DERERIL[FM3 7731 NYTZxS)NVv=2F/]D [CHAPTER 6: L EEZEHE— F/

DRXZ /N E— FEEHBIZSHEL TS ES0,

- BAAREEE. CPUDEIRT BBEE— FIZIEEEENE— FEBRIDKEICIKZELFT, FHIL [FM3 7731 ~N
YZxS5)Nv=aF7/] D [CHAPTER 6: HEEBENE—F] #SFL TS0,
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1282 EBEH: Uty F
Uty MEkknb e 7T AEERAEE CORRZRLET,

wRHY 2 R
(Vee = 1.65V ~ 3.6V, Vooi = 1.1V ~ 1.3V, Ta = - 40°C ~ + 85°C)

- FRARIE .
\A iBS P Py Bify r=
A —FE— R 148 263 us
EHE CRZ A ~E— R
A B vE—F 148 263 m
PLL # A ~E—F
{K# CR # A ~E— 248 463 ps
YT R tReNT 312 496 us
RTC £— K
ANy FE—F 268 503 us
TATTAI LA A Dy TE=R 268 503 us | RAM {658 b
* BB D RAEIZ B CR ORI E L £ 7
A E A EREEFI(NITX EIREF)
INITX
S |
| [ |
' > ! '
C i
Internal reset Reset active Release
‘ [
| [ |
I I
! : trenT :
I |
|
|
|
|
CPU
Operation Start
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AE A ERBERAERY V—R Yty FMERE)

Internal
resource
reset

Internal reset Reset active Release

| trenT

CPU

Operation Start

* BEEBAE—FDEE. AEY Y—ZANoDY Yy FRITFERERICEFNFEEA,

<EEFE>

-  ERERFEEEENTE—RFCEICELGYET,
HEEENE— FH6DEREHL [FM3 7731 NIz 5)v=2F7/J] D [CHAPTER6: EEZEEHE— K/
DRI /NS E— FEEHBIZSHEL TS ES,

- BAAREEE. CPU HEIET SEEE— FIHEEEE N E— FEBRBETDKEIZIKEFEL FT, ML [FM3 7731 ~
Y7z S5)Nv=aF7/] D [CHAPTER 6: HEEBENE—F] #ZFL TS0,

- WNO—F2UYty MNEEZEELEY Y FEE, EFEZERICIIZEEFAFCEA, NT—F Uty MNEEEHL U Y F
Bt M2, BXAGHFE12.4. ZFMHRE 1247 /YT—F 2ty FEL 320 #FBLTSESL,

- Yty rHOSDERE, CPU [1E#FCR SUF— FIZEB#LET,
X200y OPPLL 20y 0 F@FTBEE, BMTAX 1200y 0 BELEFLHEO, X4 2PLL 2Oy oD
BEELEROCEIZGYET,

- RWEYY—RUYty ,FEIETOFIFRy Yy FCSV Uty FERLET,
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MB9A140NB & 1)—X

13. A —F Biig
FToFvS S
ﬂ*ﬁ 72ovya j-S/F\?/Zl\jj Nyr— E‘.§
I
*E
Main: 64 Kbyte
MB9AF141LBPMC1-G-INE2 Work: 32 Kbto 16 Kbyte s o
: I AF v - LQFP
Main: 128 Kbyte . o\
MB9AF142L BPMC1-G-INE2 Work: 32 Kbyte 16 Kbyte 05 mm( Lz S 05(;)1,)64 By
Main: 256 Khyte
MB9AF144LBPMC1-G-INE2 Work: 32 Kbuts 32 Kbyte
Main: 64 Kbyte
MB9AF141LBPMC-G-JNE2 Work. 32 Koyte 16 Kbyte o
— FIGAF T -
MBYAF142L BPMC-G-JNE2 Main: 128 Kbyte | ¢ (e te (0.65 mm & 5,64 £
Work: 32 Kbyte (LOGOG4)
Main: 256 Kbyte
MBYAF144LBPMC-G-INE2 Work: 32 Kbute 32 Kbyte
Main: 64 Kbyte
MBOAF141LBQN-G-AVE2 Work. 32 Koyte 16 Kbyte o
— FIGAF T
MBIAF142L BQN-G-AVE2 Main: 128 Kbyte | g ey 1o (0.5 mm £ F), 64 £
Work: 32 Kbyte
ain: 256 Kbyt (VNC064)
ain: e
MB9AF144LBQN-G-AVE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MBYAF141MBPMC-G-INE2 Work: 32 Kbnto 16 Kbyte i)
: FTAF v « LQFP
Main: 128 Kbyte o o .
MBYAF142MBPMC-G-INE2 Work: 32 Kbyte 16 Kbyte 05 mrrl Lz ’ 09;()),)80 vy | Rl
Main: 256 Kbyte
MB9AF144MBPMC-G-INE2 Work: 32 Koyte 32 Kbyte
Main: 64 Kbyte
MB9AF141MBPMC1-G-INE2 Work: 32 Kbto 16 Kbyte i)
— FTAF v « LQFP
MBYAF142MBPMC1-G-JNE2 Main: 128 Kbyte 16 Kbyte (0.65mm &'+ )80 >
Work: 32 Kbyte (LOJ080)
Main: 256 Kbyte
MBYAF144MBPMC1-G-INE2 Work: 32 Koyte 32 Kbyte
Main: 64 Kbyte
MB9AF141MBBGL-GE1 Work. 32 Koyte 16 Kbyte O
Main: 128 Kbvie 75 AF v 7 - PFBGA
MB9AF142MBBGL-GE1 ; W 16 Kbyte 05mm E v F),96 £ >
Work: 32 Kbyte
ain: 256 Kbyt (FDG096)
ain: e
MB9AF144MBBGL-GEL Work: 32 Kbute 32 Kbyte
Main: 64 Kbyte
MBYAF141NBPMC-G-JNE2 Work: 32 Kiyte 16 Kbyte s e
: FFAF w7 - LQFP
Main: 128 Kbyte o on
MBYAF142NBPMC-G-JNE2 Work: 32 Koyt 16 Kbyte (0.5 mm (EL Q/I l7’(3()),)100 I
MBOAF144NBPMC-G-JNE2 Main: 256 Kbyte 32 Kbyte

Work: 32 Kbyte
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MB9A140NB & 1)—X

Work: 32 Kbyte

FToFvF T
Rk I5vya *x797 Rylr—o ag
SRAM
AE
Main: 64 Kbyte
MB9AF141NBPQC-G-IJNE2 Work: 32 Kbito 16 Kbyte s o
— TIAF T -
MBOAF142NBPQC-G-INE2 Main: 128 Kbyte 16 Kbyte (0.65 mm £ F),100 £
Work: 32 Kbyte (PQH100)
Main: 256 Khyte
MBOAF144NBPQC-G-JNE2 Work: 32 Kbyte 32 Kbyte o
Main: 64 Kbyte
MBOAF141INBBGL-GEL Work: 32 Kbyto 16 Kbyte o
Main 128 Kbvie 75 AF 7 - PFBGA
MB9AF142NBBGL-GE1 ; W 16 Kbyte 08mm v F)112 £
Work: 32 Kbyte
— - (LBC112)
MB9AF144NBBGL-GEL Main: 256 Kbyte 32 Kbyte
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14.789 55— « 5\ ie~HEER

MB9A140NB & 1)—X

Package Type Package Code
LQFP 100 LQI100
| @él | @éﬁ
DlM DlM
75 = 51 51 = 75
ARAAAAAARAAAARAAAAAAAAAAAA ANAAAAAAAAAAAAAAAAAAAAAAA
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MEEREEEEEERE] EEEEEE LR {EEEEEEEEEERL EEEEREEEEREL 1
1_| L_El — —| : = 4X é&M = !
£ Slosofe[as]o] BOTTOM VIEW
AJozo]c]as]o] A b A -
TOP VIEW
A
\ 08, | A
AL SEATING
la PLANE \ -_| Al—' c—
u £ —o—]
L SECTION A-A'
SIDE VIEW
—_—— DETAIL A
DIMENSIONS NOTES:
SYMBOL  m o Tnom. Imax. | 1 ALL DIMENSIONS ARE IN MILLIMETERS.
x N E— /2\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — | 015 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 015 | — | 0.27 /A\TO BE DETERMINED AT SEATING PLANEC.
009 | — Tl o020 /5\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
. : ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 16.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D1 14.00 BSC AT DATUM PLANE H.
/B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
0.50BSC WITHIN THE ZONE INDICATED.
E 16.00 BSC REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
0 1200850 SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
- FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
L 045 | 060 |0.75 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
) 030 | 050 1070 SECTIONS OF THE MOLDER BODY.

DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR

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

HESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO

THE LOWEST POINT OF THE PACKAGE BODY.

PACKAGE OUTLINE, 100 LEAD LQFP
14.0X14.0X1.7 MM LQI100 REV*A

002-11500 *A
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Package Type

Package Code

QFP 100

PQH100

—

TOP VIEW

SEE DETAIL A

OJo20][cAB]D]

b BOTTOM VIEW

] A
ML seome 21— = 1] §

c

A PLANE &
L1 ~—b—
SECTION A-A'
SIDE VIEW DETAIL A
NOTES
DIMENSIONS I
SYMBOL o T om. Tvax. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

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

b 027 | 032 | 037 /A\TO BE DETERMINED AT SEATING PLANE C.

c 011 | — [o023 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

5 2390 B5C ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

: DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

D1 20.00 BSC AT DATUM PLANE H.

d 0.65 BSC /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

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

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

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

L 073 | 088 [103 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L1 1.95 REF SECTIONS OF THE MOLDER BODY.
L2 025 BSC /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR

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

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

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

002-15156 **

PACKAGE OUTLINE, 100 LEAD QFP
20.00X14.00X3.35 MM PQH100 REV**
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Package Type Package Code
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Dl A
— AA
60 @ 60

108R00ARRARARARRARRT RRRRRRRRRRRARAARAALE
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BOTTOM VIEW

TOP VIEW
A
0~8 l
SEATING ?/ Ac
Al PLANE
L1 \
L b
SIDE VIEW DETAIL A SECTION A-A'
NOTES
SYMBOL DIMENSIONS
MIN. |NOM. [ MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 0.05 — | 015 ADATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A\TO BE DETERMINED AT SEATING PLANE C.

b 015 | — [ 0.27 A

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 0.20 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 14.00 BSC. AT DATUM PLANE H.
D1 12.00 BSC. ADETAlLs OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

WITHIN THE ZONE INDICATED.
e 0.50BSC

/\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

E 14.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1l 12.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

4 . 7

L 045 | 060 | 075 /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b

MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&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.

002-11501 **

PACKAGE OUTLINE, 80 LEAD LQFP
12.0X12.0X1.7 MM LQHO80 Rev **
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Package Type

Package Code
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| LA
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El1 E E
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i Soto[c]as]o] BOTTOM VIEW
Sozo[c]as[o] QT E G ECY
TOP VIEW
A SEE DETAIL A
S |
Ve \ I A
— A 6 I | | A
\J SEATING 1 = C
A’ PLANE T _' c
~ [&S[ox0 u | 025 Al I
L. SECTION A-A"
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. | NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 170 /2\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 0.20 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 016 | 032 | 0.38 TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
16.00 BSC AT DATUM PLANE H.
D1 14.00BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.65BSC A
REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
16.00 BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1l 14.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 4 . 7
045 1060 | 075 /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
- . MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
6 0 — 8 THE LOWER RADIUS OR THE LEAD FOOT.

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

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

002-14043 **

PACKAGE OUTLINE, 80 LEAD LQFP
14.0X14.0X1.7 MM LQJ080 REV**
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Package Type Package Code
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64 1 O Fr— 17 17 1o I 64
16 16 1
ax AAN
[ AB]D] BOTTOM VIEW
b[&]oos@[c[re®
A
TOP VIEW
A
08 | !
71 = —1! Ac
L SEATING b
e Al
E 008 L & 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

THE LOWER RADIUS OR THE LEAD FOQT.

&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.

LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

Al 000 | — | 020 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A\TO BE DETERMINED AT SEATING PLANE C.

b 015 | — | 0.27
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 0.20 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 12.00BSC. AT DATUM PLANE H.
D1 10.00 BSC. /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
o 0.50BSC WITHIN THE ZONE INDICATED.
. /\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.
E1l 10.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 0.45 | 060 | 0.75

/A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON

002-11499 **

PACKAGE OUTLINE, 64 LEAD LQFP
10.0X10.0X1.7 MM LQDO064 Rev**
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Package Type

Package Code

LQFP 64 LQG064
- —
-
== [E2][e]
= A\ A
= R
=
ax AN BOTTOM VIEW
O]o20 [c|A-B|D Sloz[e[rs]o]
b [Blon @[T~ @b®] 4
TOP VIEW
A A
/—SEE DETAIL A
- - 0 ) _ i
e V| -~
I L SECTION A-A"
SIDEVIEW _ DETAILA
DIMENSION NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
' LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 0.00 — | 0.20 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 027 | 032 | 037 TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 14.00 BSC AT DATUM PLANE H.
D1 12.00 BSC /O\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.65 BSC &
REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
14.00 BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
El 12.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 0.45 | 060 | 0.75
/A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
~ - MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
6 0 — 8 THE LOWER RADIUS OR THE LEAD FOOT.

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

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

002-13881 **

PACKAGE OUTLINE, 64 LEAD LQFP
12.0X12.0X1.7 MM LQGO064 REV**
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Package Type

Package Code
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QFN 64 VNCO064
$[o10®@][c[A[8]
Iy | D2
D A
48 [ 33| D 33 48
(1 |0.10(C 49 32 P ) 49
2X b ©[o10M|c|A[B
P
P
)
A >
E] oo B E2
P
-]
P
-}
y P
64 17 B =
2
16 16
INDEX MARK |4LL| A /@ L_
=To1o L @ 010@M[c[A[B]
TOP VIEW X BOTTOM VIEW 005®
A //]0.10(c
T SEATINGPLANE

AL SIDEVIEW_
DIMENSIONS
SYMBOL
MIN. [NOM. | MAX.
A — | — | o090
AL [o000| — [o05
D 9.00 BSC
9.00BSC
b 0.20 [ 0.25 [0.30
D2 6.00 BSC
E2 6.00BSC
0.50 BSC
0.20 REF
0.35 | 040 ] 045
N 64
ND 16

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5M-1994.

3.

el B

N IS THE TOTAL NUMBER OF TERMINALS.

DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL
HAS THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL,
THE DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.

ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE OR E SIDE.

MAX. PACKAGE WARPAGE IS 0.05mm.

MAXIMUM ALLOWABLE BURR IS 0.076mm IN ALL DIRECTIONS.
PIN #1 ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.

BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT
SINK SLUG AS WELL AS THE TERMINALS.

002-13234 **

PACKAGE OUTLINE, 64 LEAD QFN
9.0X9.0X0.9 MM VNC064 6.0X6.0 MM EPAD (SAWN) Rev**

Document Number:

002-05638 Rev.*B
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Package Type Package Code
BGA 112 LBC112
ml
|22
—4]
o220 [c
11
2X .
= A
ED
5
a
3
2
1
PIN A1 INDEX MARK INDEX
CORNER
[
TOP VIEW 2X BOTTOM VIEW
DETAILA
A
L] il N ~
2
e S AT AT AT A S ACACACAY )
A , TTTTT
112x@ b
v [PIBB@ICIALE] Sieview
NOTES:
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL MIN. NOM. MAX. 2. SOLDER BALL POSITION DESIGNATIO N PER JEP95, SECTION 3, SPP-020.
A - - 1.45 3. "e"REPRESENTSTHE SOLDER BALL GRID PITCH.
Al 0.25 0.35 0.45 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
D 10.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
£ 10,00 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
D1 .00 BSC SIZE MD X ME.
= 8.00BSC ADIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
VD I PLANE PARALLEL TO DATUM C.
ME 11 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
N 112 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
7 b 035 045 055 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR "SE" = 0.
eD 0.80 BSC SD"OR™S 0
oF 0.80 BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
I "SD" =eD/2 AND "SE" = eE/2.
SD 0.00
AAl CORNER TO BE IDENTIFIEDBY ~ CHAMFER, LASER OR INK MARK
SE 0.00

METALIZED MARK, INDENTATION OR OTHER MEANS.
8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER
BALLS.

002-13225 **

PACKAGE OUTLINE, 112 BALL FBGA
10.00X10.00X1.45 MM LBC112 REV**
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BGA96 FDG096
I
E}*Iﬁ
[=]o20]c] .| bddooodbooood
2 «| 00000POOOOO
1| 00000000000 | o
—~o000+++++000
1—v——ooo++--++ooo
El o6+ ::OVV1 EQ
| ocoo+++++000
«|ooo+++++000
.| ooooopooo00
:|coooopooOOO
1| 000000000O0GC;
PIN AL ADEX MARK A INDEX
CORNER A —i-{3T]
TOP VIEW o 20>'<20 BOTTOM VIEW

Al ) //1020]|c
] |
[Sowsc] soxp
DETAILA [&[goos@][c[A]B]
NOTES:
DIMENSIONS

SYMBOL MIN. NOM. MAX.
A - - 1.30
Al 0.15 0.25 0.35
D 6.00 BSC
E 6.00 BSC
b1 5 00BSC SIZE MD X ME.
E1l 5.00BSC
MD 11
ME 11
N 96

b 0.20 0.30 0.40

oD 050 BSC "SD" OR"SE"=0.
eE 0.50 BSC
SD 0.00
SE 0.00

. SOLDER BALL POSITION DESIGNATIO

rA

DETAILA l

7

L
— OO0 000

1

NgUUUU
—_ =

SIDE VIEW

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2
3. "e"REPRESENTSTHE SOLDER BALL GRID PITCH.
4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.

SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.

N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX

)

N PER JEP95, SECTION 3, SPP-020.

ADIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
PLANE PARALLEL TO DATUM C.

"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,

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

"SD" =eD/2 AND "SE" = eE/2.
AAl CORNER TO BE IDENTIFIED BY

METALIZED MARK, INDENTATION OR OTHER MEANS.

CHAMEFER, LASER OR INK MARK

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

BALLS.

002-13224 **

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

Document Number: 002-05638 Rev.*B
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MBYAF141NPMC-G-JNE2, MB9AF142NPMC-G-IJNE2, MBY9AF144NPMC-G-JNEZ2,
MBYAF141NPQC-G-IJNE2, MBO9AF142NPQC-G-JNE2, MBO9AF144NPQC-G-JNEZ2,
MBOAF141NBGL-GE1, MB9AF142NBGL-GE1, MB9AF144NBGL-GEL,
MB9YAF141MPMC-G-IJNE2, MB9AF142MPMC-G-JNE2, MB9AF144MPMC-G-JNEZ2,
MBYAF141MPMC1-G-JNE2, MB9AF142MPMC1-G-JNE2, MB9AF144MPMC1-G-JNE2,
MB9AF141MBGL-GE1, MB9AF142MBGL-GE1, MB9AF144MBGL-GEL,
MB9AF141LPMC1-G-JNE2, MB9AF142L.PMC1-G-JNE2, MB9AF144L PMC1-G-JNEZ2,
MBYAF141LPMC-G-JINE2, MB9AF142LPMC-G-JNE2, MB9AF144L PMC-G-JNEZ2,
MB9AF141LQN-G-AVE2, MB9AF142L.QN-G-AVE2, MBIAF144LQN-G-AVE2

Rev. A

MB9AF141NAPMC-G-INE2, MB9AF142NAPMC-G-IJNE2, MB9AF144NAPMC-G-INE2,
MBYAF141NAPQC-G-JINE2, MBYAF142NAPQC-G-JNE2, MBO9AF144NAPQC-G-JNEZ2,
MB9AF141NABGL-GE1, MBY9AF142NABGL-GE1, MBY9AF144NABGL-GEL,
MB9AF141MAPMC-G-JNE2, MB9AF142MAPMC-G-JNE2, MBY9AF144MAPMC-G-JNEZ2,
MBYAF141MAPMC1-G-JNE2, MB9AF142MAPMC1-G-JNE2, MB9AF144MAPMC1-G-JNEZ2,
MB9AF141MABGL-GE1, MB9AF142MABGL-GE1, MB9AF144MABGL-GEL,
MB9AF141LAPMC1-G-JNE2, MBO9AF142LAPMC1-G-JNE2, MBOAF144LAPMC1-G-INEZ2,
MBY9AF141LAPMC-G-IJNE2, MBO9AF142L APMC-G-INE2, MBOAF144LAPMC-G-JNE2,
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