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[USB /KR F]

MUSB2.0 Full-Speed / Low-Speed xf/)i&x

WV IRER, A 2T T MERE, TA Y 7 a ) RRE A
A— b

WUSB 7 /A 2 D #gE/ I O B Bk

BIN/OUT h—27 VDN Ry = — 2 737y b0 H BB
B KXy MR 256 34 R EHR— b

W= A7 7T v THREE D R—

LCD 2~ ka—5(LCDC)

W40 SEG x 8COM (FK)
WS8COM/4COM & — R3gR Al hE

W AR A B P

BLCD BR#EEJR (XA 7 R) S f(VV4~VV0)
7Y U THERED D

RNFI7oo2avIUPLL 8T —R(BKS
F ¥ RIL)

W6 x9ty k FIFO H Y 4 F % F/L(ch4 ~ch.7), FIFO 72 L
4 F % 11 (ch.0 ~ ch.3)

BF ¥ 3L EICEEE— RZROFNHBEINTE £9,
0O UART

o CSIO
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Standard-mode (32K 100 kbps)/Fast-mode(fiz X 400 kbps)iZ Xt his
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ol 7vey 2703 hOF—4 & EOM, ACK)Z %55 L7 &
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O B #) ACK i HEhE

O 74 v 7 — ke
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OV E— b o— NH G
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DOIEBIFEE b ATHE
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CRC (Cyclic Redundancy Check)7 2t 5 L —#%
CRCT 77 L—4%, V7 MUEAROEW CRC FHE AT
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CCITT CRC16 & IEEE-802.3 CRC32 #H AR — FLET,

BCCITT CRC16 Generator Polynomial: 0x1021
BIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

oavoi)ty bk
[28v]

W5 FEEHO 7 vy 7 Y —AQ FEEOINEIIE, 2 FIEO N CR
FIR, AA 2 PLLY BB T& £,
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9 0y - BE1A#EE(CSV: Clock Super Visor)
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MR LET,
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P—rENET,

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

AV =R, 2 BT VCC T OELEZERLET, B#E
L7=EE LY VCCHi T DOEEN T oot IKELEMR I
RRICKVERALETITY By BBRELET,

BLVD1: BARIZ LY =T — % @i
ELVD2: 4 — hVU+¥ > FEIME

EERENE—F

W6 DKL EE— RIS LET,
gAU—
ogXA~
ORTC
OA Ky
O7F 4 —7AZ 3 RTICRAM £ H 0 -+ 72 LR vl hE
Q7 A =T AZ A A by TRAM RFFH Y - 72 LiERT

HE

Document Number: 002-05632 Rev*B

MB9AB40NB < !)—X

TINvYT
B U7 TAYITAGT /Ny 7 - R— b (SWI-DP)

B X5y R+ hb—2 <7 2¥E/ETM)*
*: MB9AFB41LB/MB, FB42LB/MB, FB44LB/MB |X SWJ-DP ® 7
KIS

a=——41D
41 B b DTS A A O A % E 3 2

TA R Ly BT
VCC=1.65V~3.6V

VCC =3.0V~3.6V (USB f k)
VCC =22V ~3.6V (LCDC {# f¥)

Page 4 of 131



&= CYPRESS MBYAB40ONB ! —X

- EMBEDDED IN TOMORROW

Table of Contents

= OO 1
B B B B oottt ettt ettt ettt n ettt et ettt e e e st et et et ten 7
b A, e R 5§ OO 8
I i 7 R 9
E R 1k AT TP 16
AL BB B Tl oottt ettt ettt e et et te et e st ete et et ebe et et ebe et et ete et et eteete et eteete et eteatenas 16
o 3= OO UR 27
LI N 1 112 2= OO 42
LG ) b oy OO 49
Lo v B == 1 OO 49
(I A By = e b oy =5 i OO 50
(R == Es- 6 bl e = 5 - RO 52
A oA O X 3 /) B RO 53
B, T YT T AN T oottt 56
0. A T A & oottt ettt ettt ettt 57
0. A B R T ettt ettt ettt ettt et e ettt aene s 57
R - o= U & el N Fal G oy 7 - TR 60
Py g a OO 61
1 R B E ettt ettt ettt ettt ettt ettt 67
T I 5 37 NG, - SRR 67
T -0 22 RO 68
T IT= 7 ¥ - SO 69
TR TN - 5 < - RO 69
T I - = RO OROOUORR 72
TN o D = TR 73
T 7 37 - OO 74
KT R Ay YRy B N x - SO 74
(I I Ry A Iy B N a < ¥ - RO 75
RN I v A o3 =5 L - RO 75
1354 A4 2 PLL-USBAPLLOEREHEPLLDAAI OYIICAA Oy I EBRLIZIEE) o 76
1355 A UPLLOFEREHA AV PLLOAAYIOYIIZHBEE CR ZBIRLIER) e 76
13.5.6 ) I S N a < ¥ - SRR 78
13.5.7 I8 DT ) By R B A S T ettt 78
1358 M N R B A S i ettt ettt sttt 79
N X I B ) N 2 K =T AR 86
13.5.10  CSIOMUART A S /% oottt ettt ettt et ettt et n s e et 87
T T NA N 1 N a2 =30 95
13512 120 B A D i oottt ettt n ettt 96
(T R T = 1Y I 20 =L AT 97
13514 JTAG B A S T oottt ettt ettt 98

Document Number: 002-05632 Rev*B Page 5 of 131



&= CYPRESS MBYAB40ONB ! —X

- EMBEDDED IN TOMORROW ™

L3812 E W R AID 1787 oottt ettt ettt ettt ettt te et et te et et eteebe et eneeretens 99
T A IS = RO T R RRR 102
13,8 B B AR A oottt ettt ettt ettt ettt et e ettt et et e et ter et et enn et 106
R TS R - 3=y T I A OO 106
13.8.2 BB ERRHEIAT: oottt ettt ettt ettt ettt ettt et et ettt et et n sttt e et et ennanaas 107
RE I R R e Sl 27 Y b = RO 108
R R 57 b = OO OO RO OO RRRRRR 108
13.9.2 E BT A T I E T — A RIERE R oottt aeeaenes 108
13,00 R 7 A B B oottt ettt et ettt et ettt et et ete et et ene et et ene et et ertere et eneereerenes 109
13.10.1  FEIRERE : BRAFFWKUP ..ottt ettt ettt et ae et et e st et et ese et et esesteete st eteseensetestensateseensaseneenes 109
13.10.2  FEIBEEE : U U b oottt ettt ettt ettt n ettt et 111
R et & - SO OO PPP TR 113
LI O, s S s - OO 115
L [T e R ST PPP TR 124
18,0 B (T D B ettt ettt ettt ettt et en et et er et et ennenaas 124
T =Ly 3 OO 124
(R I s A R R 1) I . » J TSRS 125
17 T I oottt ettt ettt ettt ettt n ettt 128
&1 13O OOO R RTT 130
TR, UL a3 a B R TR I .ottt 131

Document Number: 002-05632 Rev*B Page 6 of 131



A

was CYPRESS MB9AB40NB > 1) —X
' EMBEDDED IN TOMORROW™
1. mIEEK
AEYHAX
RiER MB9AFB41LB/MB/NB | MB9AFB42LB/MB/NB | MB9AFB44LB/MB/NB
FrF T | A AE 64 K 734 k 128 K /3 A |k 256 K /SA |k
77V
AEY U — 7GR 32K A B 32K /NA K 32K A R
Ty SRAMO 8K /A b 8K /A k 16 K /31 K
<7 TSRAMI SK A I SK Ak 16K A |
SRAM . ‘ - -
2 16 K /31 K 16K /N1 b 32K /S R
Jrroday
MB9AFB41LB MB9AFB41MB MB9AFB41NB
RiER MB9AFB42LB MB9AFB42MB MB9AFB42NB
MB9AFB44LB MB9AFB44MB MBO9AFB44NB
i 3K 64 80/96 100/112
Cortex-M3
cPU EDE 40 MHz
EIRET R 1.65V~3.6V
USB2.0 (Device/Host) 1 ch.
DMAC 8 ch.

NENAA BT 2— R

Addr: 21-bit (5 K)
R/Wdata: 8-bit (5 K)
CS:4 (JR)
SRAM,

NOR 77 v a AE

Addr: 25-bit (5 K)
R/Wdata: 8-/16-bit (& K)
CS:8 (¢ K)
SRAM,

NOR 77 v 2 AE

LCD = fu—7

20 SEG x 8 COM

33 SEG x 8 COM

40 SEG x § COM

(K) (&K) (&KR)

o 8 ch. (FxX)

gﬁ;g;&lzﬁcj A i FIFO (16 B x 9 £ )& Y :ch4 ~ ch.7
FIFO 72 L: ch.0 ~ ch.3
N—2AZ A~
(PWC/Y vt — K% A < /PWM/ 8 ch. (Fz )
PPG)
TaTNVEAL 1 unit
HDMI-CEC/ V) & =1 > %A(5 2 ch. (5 K)
VIPNEA LTy 1 unit
Wit o 4 1 unit
CRCT77&Z71L—X% Yes
VAT Ry T HA~ 1 ch. (SW) + 1 ch. (HW)
et 8 pin (Fx X)) + 11 pin (Fx K) + 16 pin (Fx K) +

ShHELA le\EH x 1) II)\IM(I x 1) II)\IM(I x 1 :
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MB9AFB41LB MB9AFB41MB MB9AFB41NB
RiER MB9AFB42LB MB9AFB42MB MB9AFB42NB
MB9AFB44LB MB9AFB44MB MB9AFB44NB
/O R — | 51 pin (R K) 66 pin (5 K) 83 pin (F K)
12y hA/D a3 N—% 12 ch. (2 unit) 17 ch. (2 unit) 24 ch. (2 unit)
7 vy 7 BRI HERE(CSV) Yes
1 AR S HE(LVD) 2 ch.
e i 4 MHz
CR -
PR ST 100 kHz
T3 7 FRE SWJ-DP SWJ-DP/ETM
2 =—7 1D Yes
<ETEEE>

- BEBICREBEINSEFIHEDESL, /Y r— DI FHARICL Y, INTEYETECEIXITEEFEA, CRESHS
BEEICHC T, WO IR — FDIF— F O — FEBEZE T, I FEIETEITOSSESNBYFET,

- WECRDI Oy IEKHEEIZDDTIE, [13. EAIHFE 13.5. 75 13.5.3. /8 CR FIRMHE] #5HL TS EEL),

2. N\yh—o L RiERE

RiE# MB9AFB41LB MB9AFB41MB MB9AFB41NB

IS Er—S MB9AFB42LB MB9AFB42MB MB9AFB42NB

MB9AFB44LB MB9AFB44MB MB9AFB44NB
LQFP: LQD064 (0.5 mm pitch) O - -
LQFP: LQG064 (0.65 mm pitch) O - -
QFN: VNC064 (0.5 mm pitch) O - -
LQFP: LQH080 (0.5 mm pitch) O -
LQFP: LQJ080 (0.65 mm pitch) 0O -
BGA: FDG096 (0.5 mm pitch) O -
LQFP: LQI100 (0.5 mm pitch) - O
QFP: PQH100 (0.65 mm pitch) - O
BGA: LBC112 (0.8 mm pitch) O

O: xthis
<EEEE>

- BN T—SDHEMIE (2. /Ny =D ERES) EEEL TS,
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aCYPRESS“ MB9AB40NB 1) —X

3. i FECHIE

LQi100

- .
3o
-5 %
D83
45 =
- 2383
o g S ERE
3 g 838
4 z 5 =22 a9
s 8885 09
=1 § 3 8 ¢
3 3 S 0088
g 2 N
Sg., 2330 2 2z
g8y 8¢ §2933
Su 5579 2% <83
F) 2 3o - 2 5o 2
£52 5::-2-35322%8
520923 WESES DD
ggamL,gﬁ(omNg»—gg
2323k %23385gE82¢8¢
SY2E5920288883 ¢ o
SdyeS 222858 oy X
38533559925§§§§Og§‘§3
] g 2
5328556508888 224¢9¢%
- e I R N N B -
2 g W e8X3FITILR333883 2232 bh
S8 & Z o0 G6EZSFREOQOOZE8 2222383382008
S5 ,688zz20&80bFEs s cERRE
3 39yesdsiuoos<ossss88855y
3588283 g258888s538588388z38°8¢8
CPEcfferdrrsereeragREeaefis
(efs e Je el e [T [T T[T T ]
vce 1 75 | vss
PSOINTO0_O/SIN3_1AVAMADATA00 1| 2 74 | P20/AN19/INTOS_O/CROUT_O/SEG10/MAD24_1
P51/INT01_0/SOT3_1/W3/MADATAOL_1 3 73 | P2I/AN18/SINO_O/INT06_1/WKUP2/SEG11
P52/INT02_0/SCK3_1/W2/MADATA02_1 4 72 | P22/AN17/SOTO_O/TIOB7_1/SEG12
P53/SIN6_O/TIOAL_2/INTO7_2/WLMADATA03 1| 5 71 | P23/AN16/SCKO_O/TIOA7_1/SEG13
P54/SOT6_0/TIOB1_2/VWO/MADATAD4_1 6 70 | PIF/AN15/ADTG_5/MAD23_1
P55/SCK6_0/ADTG_USEG39/MADATA05_1 7 69 | PIE/AN14/RTS4_1/SEG14/MAD22_1
P56/INT08_2/SEG38/MADATAO6_1| 8 68 | PID/AN13/CTS4_1/SEG15/MAD21_1
P30/TIOBO_1/INT03_2/COM7/MADATA07_1 9 67 | PIC/AN12/SCK4_1/SEG16/MAD20_1
P3UTIOB1_1/SCK6_1/INT04_2/COM6/MADATAO8_1 | 10 66 | P1B/AN11/SOT4_1/SEG17/MAD19_1
P32/TIOB2_1/SOT6_L/INT05_2/COMS/MADATAQ9 1| 11 65 | PIA/AN10/SINA_1/INTO5_1/SEG18/MAD18_1
P33/INT04_0/TIOB3_1/SING_1/ADTG_6/COMAIMADATAL0_1 | 12 LQFP -100 64 | P19/ANO9ISCK2_2/SEG19/MAD17_1
P34/TIOB4_1/MADATA11 1| 13 63 | P18/AN08/SOT2_2/SEG20/MAD16_1
P35/TIOB5_1/INT08_1/MADATA12 1| 14 62 | Avss
P36/SINS_2/INTO9_L/MADATA13_ 1 15 61 | AVRH
P37/SOT5_2/INT10_1/MADATA14 1| 16 60 | AvCC
P38/SCK5_2/INT11_1/MADATA15 1| 17 59 | P17/ANO7/SIN2_2/INT04_1/SEG21/MAD15_1
P39/ADTG_2/COM3 | 18 58 | P16/ANO6/SCKO_1/SEG22/MAD14_1
P3ATIOA0_I/RTCCO_2/SUBOUT_2/COM2 | 19 57 | P15/AN0S/SOTO_1/SEG23/MAD13_1
P3B/TIOAL_1/COM1| 20 56 | P14/ANO4/SINO_1/INTO3_L/SEG24/MAD12_1
P3CITIOA2_1/COMO | 21 55 | P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1/SEG25/MAD11_1
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37 15 K3 27 K3 20
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_ HFES
MTHE | WTE BAESH LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
ADC ADTG_0 84 62 A7 66 A8 -
ADTG_1 7 85 D3 7 D3 -
ADTG._2 18 96 F4 13 &3 9
ADTG_3 94 7 cs 74 cs 58
ADTG 4 | D= - - - - - -
— AR S U T AT e
ADTG_5 70 48 DIl - - -
ADTG_6 12 90 E4 12 &2 8
ADTG_7 30 8 35 - - -
ADTG_8 - - - - - -
ANOO 52 30 I 0 I 34
ANO1 53 31 110 0 J10 35
ANO2 54 32 18 44 18 36
ANO3 55 33 HI0 45 HI0 37
ANO4 56 34 HO 46 HO 38
ANO5 57 35 H7 47 G10 39
ANO6 58 36 G10 48 G9 -
ANO7 59 37 G9 49 F10 40
ANO8 63 41 G8 53 F9 44
ANO9 64 £ F10 54 Ell 45
AN10 65 03 F9 55 E10 -
AN11 AD =8 66 44 Ell 56 E9 -
7 a 7 AT,
AN12 ANxx [X ADC ch.xx #/~r L £7, 67 4 E10 . - -
AN13 68 46 F8 - - -
AN14 69 47 E9 - - -
AN15 70 48 DI - - -
AN16 71 49 D10 57 D10 46
AN17 7 50 ES8 58 DO 47
AN18 73 51 cl 59 cl 48
AN19 74 52 C10 60 Cl10 -
AN20 82 60 8 - - -
AN21 83 61 DO - - -
AN22 84 62 A7 66 A8 -
AN23 85 63 B7 - - -

Document Number: 002-05632 Rev*B

Page 27 of 131



&= CYPRESS MBYAB40ONB ! —X

- EMBEDDED IN TOMORROW ™

. . ] HFES
WFHE | WTE R AESR LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
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N2 TIOA0_O 27 5 J4 - -

40 TIOAQ 1 | ~N— A% A ~ ch.0 ® TIOA i1 19 97 G3 14 Hl 10
TIOAO 2 85 63 B7 - -
TIOBO 0 40 18 J6 30 K6 22
TIOBO 1 | ~S—A & A < ch.0 ® TIOB ¥ 9 87 E1 9 E2 5
TIOBO 2 86 64 C7 - -

N2 TIOA1 0 28 6 L5 - -

2A4<1 TIOA1 1 | X—A %A~ ch.1 ® TIOA ¥+ 20 98 H1 15 H2 11
TIOA1L 2 5 83 D1 5 DI
TIOB1 0 41 19 L7 31 J6 23
TIOB1 1 ~R—2 & A~ ch.1 ® TIOB ¥ 1 10 88 E2 10 E3 6
TIOB1 2 6 84 D2 6 D2

N—2R TIOA2 0 29 7 K5 - -

A A= 2 TIOA2 1 N—Z X A < ch.2 ® TIOA ¥i#+ 21 99 H2 16 H3 12
TIOA2 2 96 74 C4 76 C4 60
TIOB2 0 42 20 K7 32 L7 24
TIOB2 1 R—2 % A~ ch.2 ® TIOB ¥ 1 11 89 E3 11 Gl 7
TIOB2 2 95 73 B4 75 B4 59

N2 TIOA3 0 30 8 J5 - -

HA4<3 TIOAS3 1 N—Z X A < ch.3 ® TIOA ¥i#+ 22 100 G4 17 J1 13
TIOA3 2 90 68 (of] 70 B6
TIOB3 0 43 21 Hé6 33 K7 25
TIOB3 1 _R—Z % A= ch.3 ® TIOB ¥& 1 12 90 E4 12 G2 8
TIOB3 2 91 69 A5 71 C6

N—2 TIOA4 0 31 9 H5 21 L5

44~ 4 TIOA4 1 | X—A XA~ ch.4 ® TIOA ¥ 1 23 1 H3 18 12 14
TIOA4 2 -
TIOB4 0 44 22 J7 34 17 26
TIOB4 1 _R—R % A< ch.4 ® TIOB 41 13 91 F1 - -
TIOB4 2 -

N—2 TIOA5 0 32 10 L6 22 K5

4A4~5 TIOA5 1 | X—A %A~ ch.5 ® TIOA ¥ 1 24 2 J2 19 14 15
TIOA5 2 82 60 Cs - -
TIOB5 0 45 23 K8 35 K8 27
TIOB5 1 ~_N— 2 X% A < ch.5 ® TIOB ¥4+ 14 92 F2 - -
TIOB5 2 83 61 D9 - -

N2 TIOA6 1 | "—A %A~ ch.6 ® TIOA 89 67 B6 69 B7 56

A~ 6 TIOB6 1 | ~\—Z %A < ch.6 ® TIOB 88 66 A6 68 C7 55

N—2 TIOA7 0 -

gA~1T TIOA7 1 | X—A XA~ ch.7® TIOA ¥ 1 71 49 D10 57 D10 46
TIOA7 2 -
TIOB7 0 -
TIOB7 1 | "X—A %A~ ch.7® TIOB ##1- 72 50 ES8 58 D9 47
TIOB7 2 -
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100 100 112 80 96 QFN-64
e vyl SUTATAY
SWCLK FRYTAVHE T 2—A T 78 56 B9 62 B9 50
At
SUTATA Y
SWDIO FR A BT 2—AF—H A 80 58 A8 64 A9 52
H 8-
VUT AT A Y 2—U
SWO - 81 59 BS 65 B8 53
TCK JTAG 7 A k7 1 v 7 A+ 78 56 B9 62 B9 50
TDI JTAG 7 A b7 — & A%+ 79 57 B11 63 BI1 51
TDO JTAG 7 /3> 77— X W31 81 59 B8 65 B8 53
JTAG 7 A h&— NIREEAH
TMS . 80 58 A8 64 A9 52
Ui -
TRACECLK | ETM & kL —2 CLK H /157 86 64 C7 -
TRACEDO 82 60 Cs8 -
TRACED1 ETM & k L — 25— & H )b 83 61 D9 -
TRACED2 T 84 62 A7 -
TRACED3 85 63 B7 -
TRSTX JTAG 7% + V& v F AT 77 55 A9 61 Al0 49
HRER N MADO0O 1 31 9 H5 21 L5
MADO1 1 32 10 L6 22 K5
MADO2 1 39 17 K6 29 J5
MADO3 1 40 18 J6 30 K6
MADO4 1 41 19 L7 31 16
MADO5 1 42 20 K7 32 L7
MADO6 1 43 21 H6 33 K7
MADO7 1 44 22 J7 34 17
MADOS 1 45 23 K8 35 K8
MADO09 1 WA AL 5T o 53 31 J10 43 J10
MAD10 1 7 RL AR 54 32 J8 44 J8
MADI11 1 55 33 H10 45 H10
MAD12 1 56 34 H9 46 H9
MAD13 1 57 35 H7 47 Gl10
MAD14 1 58 36 G10 48 G9
MAD15 1 59 37 G9 49 F10
MAD16 1 63 41 G8 53 F9
MAD17 1 64 42 F10 54 Ell
MAD18 1 65 43 F9 55 E10
MAD19 1 66 44 E11 56 E9
MAD20 1 67 45 E10 -
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HREB N MAD21_1 68 46 F8 -
MAD22_1 WEANSAL VBT =R 69 47 E9 -
MAD23_1 7 R L AR 70 48 D11 -
MAD24_1 74 52 C10 60 C10
MCSX0_1 88 66 A6 68 C7
MCSX1_1 87 65 D7 67 c8
MCSX2_1 36 64 C7 -
MCSX3_1 PRERANAL BT 2R 85 63 B7 -
MCSX4_1 Fo 7L M 83 61 D9 -
MCSX5_1 82 60 C8 -
MCSX6_1 79 57 B11 63 BIl
MCSX7_1 77 55 A9 61 Al0
MDQMO_1 | 4 ASAA v H T = —R 90 68 C6 70 B6
MDQM1_1 | 7 b~ A7 E5 T 91 69 A5 71 C6
SRAM »
MOEX_1 WEANAL VBT = — R 94 72 C5 74 C5
V) — RFFAE
SRAM »
MWEX_1 WENAL VBT = — R 93 71 D6 73 BS
T4 MR E
MADATA00_1 2 80 C1 2 Cl
MADATAO1_1 3 81 C2 3 c2
MADATA02_1 4 82 B3 4 B3
MADATAO03_1 5 83 D1 5 DI
MADATAO4._1 6 84 D2 6 D2
MADATAO5_1 7 85 D3 7 D3
MADATAO06_1 8 36 D5 8 El
MADATAQ7_1 | #MB/SAAL v B 7 = —R 9 87 E1 9 E2
MADATA08 1 | 7 —# /3% 10 88 E2 10 E3
MADATA09_1 11 89 E3 11 Gl
MADATA10_1 12 90 E4 12 G2
MADATA11_1 13 91 F1 -
MADATA12_1 14 92 F2 -
MADATA13_1 15 93 F3 -
MADATA14_1 16 94 G1 -
MADATA15_1 17 95 G2 -
MALE 1 AT T A o 89 67 B6 69 B7
- 7 RLAT v FA =T NVEE
MRDY_1 4458 RDY AR5 96 74 C4 76 Cc4
MCLKOUT 1 | #Mi s x 27 o v 7 84 62 A7 66 A8
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100 100 112 80 96 QFN-64
AERERAI INT00_0 2 80 C1 2 Cl 2
INT0O 1 SMRELAAEER 00 D . " o8 -
= A1
INT00_2 87 65 D7 67 C8 54
INT01_0 HERELIAATER 01 O 3 81 Cc2 3 2 3
INTO1_1 N385+ 83 61 D9 -
INT02_0 SNEEASFR 02 D 4 82 B3 4 B3 4
INTO02_1 AT 1vif- 53 31 J10 43 J10 35
INT03_0 93 71 D6 73 B5
INTO03_1 PHIELAZ 825K 03 56 34 H9 46 H9 38
= A s
INT03_2 9 87 E1 9 E2
INTO04_0 12 90 E4 12 G2
INTO4_1 PHIELAZ 225k 04 0 59 37 G9 49 F10 40
= A1
INTO4_2 10 88 E2 10 E3 6
INT05_0 74 52 C10 60 C10
INTO05_1 PHIBELA 72258 05 65 43 F9 55 E10
= A1
INTO05_2 11 89 E3 11 Gl 7
INTO06_1 HMERELAAZER 06 D 73 51 C11 59 Cl1 48
INT06_2 AT A 45 23 K8 35 K8 27
INTO7_2 ii&i?&g* 07 5 83 D1 5 D1
INTO08_1 HMERELA A EER 08 D 14 92 F2 -
INT08_2 A8 8 36 D5 8 El
INTO09 1 SR ELAAZIR 09 D . 03 - )
- A1
INT10 1 SNHEASZR 10 D 6 04 a1 )
- A1
INT11_1 M 17 95 G2 -
- A1
INT12 1 SMERELAAEER 12 O o7 5 14 )
- A1
INT13 1 SMERELAAEER 13 D 08 6 Ls )
- A1
INT14_1 PRHAZ BR 14 © 39 17 K6 29 J5
- AT
INT15_1 PHITRAZBR 15 @ 96 74 C4 76 C4 60
- AT
NMIX ) = AT T IVERAIR AT 15T 92 70 B5 72 A6 57
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GPIO P00 77 55 A9 61 Al0 49
P01 78 56 B9 62 B9 50
P02 79 57 B11 63 Bl11 51
P03 80 58 A8 64 A9 52
P04 81 59 B8 65 B8 53
P05 82 60 C8 -
Po6 83 61 D9 -
P07 PR A FE— k0 84 62 A7 66 A8
P08 85 63 B7 =
P09 86 64 C7 =
POA 87 65 D7 67 C8 54
POB 88 66 A6 68 C7 55
PoC 89 67 B6 69 B7 56
POD 90 68 Cé6 70 B6
POE 91 69 A5 71 C6
POF 92 70 B5 72 A6 57
P10 52 30 J11 42 J11 34
P11 53 31 J10 43 J10 35
P12 54 32 J8 44 J8 36
P13 55 33 H10 45 HI10 37
P14 56 34 H9 46 H9 38
P15 57 35 H7 47 G10 39
P16 58 36 G10 48 G9
P17 . . 59 37 G9 49 F10 40
P18 PUBAMAR= R 63 41 G8 53 F9 44
P19 64 42 F10 54 Ell 45
P1A 65 43 F9 55 El10
P1B 66 44 E11 56 E9
P1C 67 45 E10 -
P1D 68 46 F8 -
P1E 69 47 E9 -
P1F 70 48 D11 -
P20 74 52 C10 60 C10
P21 FUR A e b 2 73 51 C11 59 Cl11 48
P22 72 50 E8 58 D9 47
P23 71 49 D10 57 D10 46
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100 100 112 80 96 QFN-64

GPIO P30 9 87 E1 9 E2 5
P31 10 88 E2 10 E3 6
P32 11 89 E3 11 Gl 7
P33 12 90 E4 12 G2 8
P34 13 91 F1 -
P35 14 92 F2 -
P36 15 93 F3 -
e WAL — | 3 16 £ Gl -
P38 17 95 G2 -
P39 18 96 F4 13 G3 9
P3A 19 97 G3 14 HI 10
P3B 20 98 H1 15 H2 11
P3C 21 99 H2 16 H3 12
P3D 22 100 G4 17 1 13
P3E 23 1 H3 18 2 14
P3F 24 2 J2 19 14 15
P40 27 5 J4 -
P41 28 6 L5 -
P42 29 7 K5 -
P43 30 8 J5 -
P44 31 9 H5 21 L5
P45 32 10 L6 292 K5
P46 36 14 L3 26 L3 19
P47 WHAHAR—h 4 37 15 K3 27 K3 20
P48 39 17 K6 29 15
P49 40 18 J6 30 K6 22
P4A 41 19 L7 31 16 23
P4B 42 20 K7 32 L7 24
P4C 43 21 Hé6 33 K7 25
P4D 44 22 J7 34 17 26
P4E 45 23 K8 35 K8 27
P50 2 80 Cc1 2 Cl 2
P51 3 81 Cc2 3 2 3
P52 4 82 B3 4 B3 4
P53 WHAAHIAR—15 5 83 D1 5 DI
P54 6 84 D2 6 D2
P55 7 85 D3 7 D3
P56 8 86 D5 8 El
P60 96 74 C4 76 C4 60
P61 S A D H— b 6 95 73 B4 75 B4 59
P62 94 72 C5 74 Cs 58
P63 93 71 D6 73 B5
P80 SU A H— b 8 98 76 A3 78 A3 62
P81 99 717 A2 79 A2 63
PEO 46 24 K9 36 K9 28
PE2 WAAHDAR—FE 48 26 L9 38 L9 30
PE3 49 27 L10 39 LI10 31
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B FHERE 5 F- 4 - { AL LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
7";’;7’; SINOO | L Foorr s asy7ag 73 51 ci 59 cli 48
Loy SINo_1 | 777 =T A ch 0 DATT 56 34 H9 46 HO
SUTN0
SOT0_0 ~NF Ty ary YT AL
(SDAO_0) V47 =—A ch.0 DH 1S, e 50 E8 58 D9 47
UART/CSIO %1 @{EE— K 0~
2)& LMY % & &1 SOTo &
LT, ECHiT@fEE— K& L
SOTO0_1 T 5 & &1 SDAO & LTHE
(SDA0_1) BELET, o7 3 H7 47 a1o
~NT Ty raryy VT A
SCK0_0 Y F7x—Ach0D7 1y 1/0 71 49 D10 57 D10 46
(SCL0_0) o
Ui 1o
UART/CSIO %% 7 @fEE— K 0~
2)& LTHEMT 5 & %1 SCKO &
SCKO 1 LT, CUiT@fEE— K& L
(SCLOil) THIFT % & 13 SCLO & L THE 58 36 G10 48 G9
- RELET,
< LT ~NF Ty rarv )T A
Sy SIN1_1 5T % chd DA 53 31 J10 43 J10 35
vayv wNTF Ty arYTA
YUTI1 V' H T7 z—A ch.l DT,
UART/CSIO % 1@ fEE— K 0~
(SJ())E_; 2)& LTHEMAT S & X1T S0T1 & 54 32 J8 44 18 36
- LT, PCHiT@fFE— R DL L
THEMA % & 132 SDA1 & LT
BELET,
wNTF Ty arYTA
vH#Z7x—ZchlDr vy 710
i o
SCK1_1 UART/CSIO % 1@ fEE— K 0~
(SCL1_1) 2)& LCHEMY 5 & &1X SCKL & 55 33 H10 15 H10 81
LT, BCHiT@fEE— R DL L
THMT 5 & X3 SCL1 & LTHE
BELET,
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InFES
B FHERE 5 F- 4 - { AL LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
wF wNF T aryYTIvA
77 N SIN2_2 BT 7 2 DAL 59 37 G9 49 F10 40
va Y
U TI2 ~NF T rary )T A
v X7 x—A ch.2 DA,
UART/CSIO ¥ 1-@h{EE— K 0~
(:gg_; 2)& LTHEMT 5 & X3 S0T2 & 63 41 G8 53 F9 44
- LT, CHT@fEE— K& L
THEAT 2% L 13 SDA2 & L THE
RELET,
~“NT Ty raryy VT A
VB 7x—Zch2D7uay 710
Ui o
SCK2_2 UART/CSIO i1 @ fFE— K 0~
(SCL2.2) | D& LT 5 & %13 SCK2 & 64 42 F10 54 Ell 45
LT, CUiT@fEE— K& L
TR+ 5 & &1ESCL2 & LT
RELET,
e SIN3_1 s 2 80 c1 2 c1 2
Y — ~NVFTrrrar)TA
vay SINg g | 77 =T A ch3 DAY 39 17 K6 29 35
U738
SOT3_1 SNANFTro o ar )T A
(SDA3_1) v B 7 x—2Z ch.3 DT, 3 81 c2 3 2 3
UART/CSIO % 1@ {EE— K 0~
2)E LTHEMAT S & X1T S0T3 &
LT, ECHiT@fEE— K& L
SOT3_2 THEMT 5L &1L SDA3 & LTHE 10 18 J6 20 K6
(SDA3_2) BELET,
YNFTr I ar YT A
SCK3_1 VE T z—Ach3D7 vy 7 1/0 4 892 B3 4 B3 4
(SCL3_1) s
Ui 1o
UART/CSIO % 7@ fFE— K 0~
2)& LTHEMT 5 & %1F SCKS &
SCK3 2 LT, RPCHF@fEE—RFDEL
- THAT 5 & XX SCL3 & LT 41 19 L7 31 J6
(sCL3_2) | .
He L/ij_o
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B FHERE 5 F- 4 - { AL LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
1%
:/‘/7’; SIN4_0 AF T Y T 87 65 D7 67 C8 54
S SIN4 1 VBT == chd DS 65 43 K9 25 E10
var SIN4 2 82 60 C8 -
UTN4 SOT4 0
e
_ ~“NF T rarv)TIA g8 66 A6 68 7 55
(SDA4_0) 27 x=—2A ch.4d OB,
SOT4 1 UART/CSIO s @/EE— F 0~
(SDA471) )& LTHEMT S & &1XS0T4 & 66 44 E11 56 E9
- LT, CHiT@fEE— KDL& L
SOT4.2 THEAT2 & %1% SDA4 & L THE . o be
(SDA4.2) | FELET.
SCK4.0 ~NVFTrrrary)TA ” o - ” . iy
Ui o
SCK4_1 UART/CSIO 8 7(@/EE— F 0~ - 5 10
(SCL4_1) 2)& LCHEMAT % & &1k SCK4 &
LT, CHRT@fFe—FaEL
K4 2 .
SCK4_ THMAT 5 & X 13 SCL4 & LT 84 62 A7 -
(SCL4_2) BELET,
RTS4 0 A FT s m Y T A 90 68 C6 70 B6
RTS4 1 VB 7 =—Z ch.4 ®RTS H 69 47 £9 -
RTS4 2 86 64 C7 -
OIS0 | g orervarsyrng 91 69 A5 i co
CTS4 1 VBT x—Ach.4 D CTS AT 68 16 r8 -
CTS4 2 85 63 B7 -
< LT . R R
SIN5_0 “NF T rary Y TAA 96 74 C4 76 C4 60
Tyl
VAT 2 —A ch.b D AT
Ny SIN5_2 TTAC o 15 93 F3 -
U7 5 “NF T aryv)TIA
SOT5_0 VB 7 = —2A ch.5b O A 95 73 B4 75 B4 59
(SDA5_0) | UART/CSIO #i 7@ & — I 0~
2)& LTHEMT % & XX S0T5 &
SOT5 2 LT, RCHT@EE—F4)&L
- . 1 4 1 -
(SDAs. 2) | CHEMAT S L% SDA5 & LTH 6 9 G
BELET,
“NF T arv)TIA
SCK5_0 VE T x—Achs D7 ay 7 10O 94 79 C5 74 s 58
(SCL5_0) | s,
UART/CSIO 87 (@/EE— F 0~
2)& LTHEMT % & %X SCK5 &
SCK5_2 LT‘ I2C ﬁ% T(@]ﬁz%‘— ]\ 4) k L
(SCLs.2) | CHHT 2L X3 SCL5 & LCH 1 95 G2 -
fELET,
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InFES
B FHERE 5 F- 4 - { AL LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
7";’;7’; SINGO | wpgorysoavsyrig 5 83 D1 5 DI
v SING_1 | 77 =T A ch8 DAY 12 90 F4 12 G2 8
SUTIL6
SOT6_0 ~“NTF T Tar YT A
(SDA6_0) U H T = —A ch.6 DH DT, 6 84 Dz 6 b2
UART/CSIO i 1-@h{FE— K 0~
2)& LTHEMT 5 & %13 S0T6 &
LT, CUiT@fEE— K& L
SOT6_1 TS5 & %13 SDA6 & L THE
(SDA6_1) ELET, u 89 13 H al T
~NT Ty raryy VT A
(:((j;ig:(())) :57 Zx—Ach6 7w >7 10 7 85 D3 7 D3
Ui 1o
UART/CSIO %% 7 @fEE— K 0~
2)& LTHEMT 5 & %1 SCK6 &
SCKG 1 LT, CUiT@fEE— K& L
(SCL6_1) THifH9 5 & &1L SCL6 & LTHE 10 88 E2 10 E3 6
- ELET,
< LT ~NF Ty rvarv)TA
TrU SIN7_1 VBT x2—A ch.T D AT 5 2 K8 % K8 21
vars ~NF T arv T AA
I VBT z—Z ch.T DHIIF,
UART/CSIO %% 7-@fEE— K 0~
(:gg—i) 2)& LAY % & %12 SOT7 & 44 22 J7 34 17 26
- LT, CHir@MfEE—RHE L
THEM 5 & %13 SDAT & LTHE
HELET,
~wNT Ty rary VT A
VBT x—ZXchTDr v 7 10
i o
SCK7_1 UART/CSIO i 1 @{FE— K 0~
(SCL7_1) 2)& LMY % & %13 SCKT & 43 21 Hé 33 K7 %
LT, CHET@MEE—RHEL
TR+ 5 & &IXSCL7 & LT
HELET,
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WFES
B FHERE 5 F- 4 - { AL LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
USB UDMO USB 7731 2/ 98 76 A3 78 A3 62
AA MDD - v
UDPO USB 7731 2/ 99 77 A2 79 A2 63
AA MDD+ i+
USB AN VT Tl
UHCONX | .. 95 73 B4 75 B4 59
i
U7 RTCCO_0 92 70 B5 72 A6 57
54 UTNVEA LTy 7D
RTCCO_1 . - 55 33 H10 45 HI10 37
Py 0.5 B3 v A )i+
7 RTCCO_2 19 97 G3 14 H1 10
SUBOUT_0 92 70 B5 72 A6 57
SUBOUT. 1 | 77wy 7 i1 55 33 H10 45 H10 37
SUBOUT 2 19 97 G3 14 H1 10
% F T RH A T RERHE
A6
& WKUPO AT O 92 70 B5 72 57
E—F F =T AH N T REIRE
J10
WKUP1 AT 1 53 31 J10 43 35
T4 =T AL A T— NEIRE
KUP2 1 11 Cll1 4
WEU BN 2 73 5 C 59 8
T4 =T AL A T— NEIRE
KUP 4 4 c4
WKUP3 AT 3 96 7 C 76 60
HDMI- CECO HDMI-CEC/V & = %A% ch.0 ® 4 o1 He " < .
CEC/ A T
Vo sr
! o | ggey | HDMICECIYESE(E enio | 5y o s o 0
" AT
LCDC VVO 6 84 D2 6 D2
VV1 5 83 D1 5 DI
VV2 LCD HER®Eh a1 4 82 B3 4 B3
VV3 3 81 C2 3 2
VV4 2 80 C1 2 Cl 2
COMO 21 99 H2 16 H3 12
COM1 20 98 H1 15 H2 11
COM2 19 97 G3 14 HI 10
COM3 18 96 F4 13 G3 9
LCD =& 1+
COM4 12 90 E4 12 G2 8
COM5 11 89 E3 11 Gl 7
COMS6 10 88 E2 10 E3 6
COM7 9 87 E1l 9 E2 5
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HEES
WmEHEE | WTFA HEE LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 | 112 80 96 | QFN-64

LCDC SEG00 95 73 B4 75 B4 59
SEGO01 94 72 Cs 74 Cs 58
SEG02 93 71 D6 73 B5
SEG03 91 69 A5 71 Cé6
SEG04 90 68 Cé6 70 B6
SEGO05 86 64 C7
SEGO06 85 63 B7
SEGO07 84 62 A7 66 A8
SEGO08 83 61 D9
SEGO09 82 60 C8
SEG10 74 52 C10 60 C10
SEG11 73 51 C11 59 C11 48
SEG12 72 50 E8 58 D9 47
SEG13 71 49 D10 57 D10 46
SEG14 69 47 E9
SEG15 68 46 F8
SEG16 67 45 E10
SEG17 66 44 E11 56 E9
SEG18 65 43 F9 55 E10
SEG19 R 64 42 F10 54 E11 45

LCD &7 * > 11

SEG20 63 41 G8 53 F9 44
SEG21 59 37 G9 49 F10 40
SEG22 58 36 G10 48 G9
SEG23 57 35 H7 47 G10 39
SEG24 56 34 H9 46 H9 38
SEG25 55 33 H10 45 H10 37
SEG26 54 32 J8 44 J8 36
SEG27 53 31 J10 43 J10 35
SEG28 52 30 J11 42 J11 34
SEG29 42 20 K7 32 L7 24
SEG30 41 19 L7 31 J6 23
SEG31 40 18 J6 30 K6 22
SEG32 39 17 K6 29 J5
SEG33 32 10 L6 22 K5
SEG34 31 H5 21 L5
SEG35 24 2 J2 19 J4 15
SEG36 23 1 H3 18 J2 14
SEG37 22 100 G4 17 J1 13
SEG38 86 D5 E1
SEG39 85 D3 D3
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InFES
WmEHEE | WTFA HEE LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 112 80 96 QFN-64
Reset SEY > N AT
INITX INITX="L"® L &, Uty FB3fF 38 16 K4 28 K4 21
ZhTd,
Mode E— K 01
WHBERY, MDO="L"# A/ LT
MDO &, 7T7vvar®Envl 47 25 L8 37 L8 29
T IVESAZFE L, MDO="H"%# AJ; L
TLIEEN,
T— K 181
TTova AT DU T IVEIAI
MD1 BHE. MDI='L'AAS LC< 72 46 24 K9 36 K 28
|28
Power VCC (e 1 79 B1 1 Bl 1
VCC 1 26 4 J1 -
VCC 1 35 13 K1 25 K1 18
VCC 1 51 29 K11 41 K11 33
VCC 1 76 54 A10 -
VCC (e 97 75 A4 77 A4 61
GND VSS GND i+ Fl
VSS GND i+ F2
VSS GND i+ F3
VSsS GND i1 B2 B2
VSsS GND i1 25 3 L1 20 L1 16
VSS GND 3l 1 K2 K2
VSS GND 3l 1 J3 13
VSS GND i+ H4 -
VSS GND i+ L6
VSS GND i+ 34 12 L4 24 L4
VSS GND ¥ 1 50 28 L11 40 L1l 32
VSsS GND i1 K10 K10
VSS GND 3l 1 J9 19
VSS GND 3l 1 HS -
VSsS GND i1 B10 B10
VSS GND i+ C9 C9
VSS GND -+ DIl
VSS GND i+ 75 53 All All
VSS GND i+ D8 -
VSS GND -+ A7
VSS GND -+ D4 -
VSS GND 3l 1 C3 C3
VSS GND i+ A5
VSS GND ## 1 100 78 Al 80 Al 64
Clock X0 AA T ay 7 GEIRAN T T 48 26 L9 38 L9 30
X0A ST U vy 7 RN 36 14 L3 26 L3 19
X1 AA vy a7 GEIRDVO T 49 27 L10 39 LI10 31
X1A H7 U vy 7 GBIV T 37 15 K3 27 K3 20
CROUT 0 | sEwiissdi CRIEY oy 7 ihe— 74 52 C10 60 C10
CROUT_1 | © 92 70 B5 72 A6 57
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mFES
WmEHEE | WTFA HEE LQFP- | QFP- | BGA- | LQFP- | BGA- | LQFP/
100 100 12 80 96 QFN-64
ADC AVCC AD 2 —=F DT ) u JEFT 60 38 Hi1 50 HI11 41
power AD a2 N—2 DT Fr JRHEEE
AVRH " 61 39 F11 51 Fil 42
A5+
ADC . g
GND AVSS A/D =2 /3—% 3 GND 8- 62 40 G11 52 Gl1 43
C it C FEPRLE LA Bl T 33 11 L2 23 L2 17
<ZEFEER>

- ATNSRIZIE, JTAG ZED TR FF O RK— MNTAP)IHEE S T ETH, IEEE 1149.1-2001 [ZZL/ZHEHML T FE
A, 32bit DID BEIL, 1)) —XDID BEELELBGZELN DY FT, /oo JTAGIHFIETAP 3> FO—S~ADF I+
RLSFDERIZH L TELREEESHET,
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P-ch
X1
R
15—
I
Feedback
resistor
o
Pull-up
resistor
R
P-ch }7 P-ch }7
X0

Pull-up resistor control
Digital input
Standby mode control

Clock input

Standby mode control

Digital input

Standby mode control

Digital output

Digital output

Pull-up resistor control

z E8& il
A A A U FEYRIGPIO Yl 2 W HE
A A TR RE B RURE
Pull-up - FEIRIFEIGT: 19 1 MQ
resistor - AL A S 0

GPIO HREIRIRIRY

- CMOS L~ L)

- CMOS L)Lt AT U v AAF]
- TNT TS 0

- A B RA B D

- TNT T K33 kQ

- IOH=-4mA, IOL=4mA
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2 Eg% il
B - CMOS L~ Lk A7 Y v AAS
- TAT v T K33kQ
Pull-up resistor
{bo {>o Digital input
C - F—=T LA
{bc {>O Digital input - CMOS LA EAT Y VAN
N-ch I Digital output
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N-ch }7 Digital output

L Pull-up resistor control

2 Eg% il
D 7 FAR/GPIO Yl 2 Al fE
Pull-up B 7 R IR R RE R
resistor - FEIBIFEIEDT: K 5 MQ
- AL A HiliEd Y
P-ch }7 P-ch }7Digital output
X1A GPIO HEREIZE IS
Py ® - CMOS L)L H 7y
- CMOS L~Lt 27U 2 2 AF)
- ATy TEREIES Y
N-ch }7 Digital output - AE A HEE B Y
R - TNT v T K933k
- I()H =-4 mA, Io]_ =4 mA
— Pull-up resistor control
| 7 »—> Digital input
—— Standby mode control
Clock input
Feedback
resistor
Standby mode control
[l »——> Digital input
Pull-up Standby mode control
resistor
R
P-ch }7 P-ch }7 Digital output
X0A
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2 Eg% il
E - CMOS L~

- CMOS L)Lk 27 U A AT
- AT vy TERbHES Y
- AXUARAHES Y
- TNT v T K 33kQ
P-ch F P-ch Digital output - low=-4mA Iope=4mA

- PCHf& LTEMT 2 & &, 7 X L)) Pch
N-ch }F Digital output
R

b T U URAREEICA T TT,
— Pull-up resistor control

%Digital input

— Standby mode control

F - CMOS L~ v fy

- CMOS L~Le AT U AN
- Al v

- T7ha s AT

- AT v TEREI#ES Y
P-ch F P-ch Digital output - 2B A Y

- TNT v T K33k

- Ton =-4 mA, Iop =4 mA

e - PCHiT-& LTHAT S & &, 7V ¥ /LHT) Pch
NI UV RRTFICA T TT,
N-ch Digital output

R '———————— Pull-up resistor control

‘ Digital input

L Standby mode control

Analog input

- rj

Input control
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-
2 Eg% il
G CMOS L)L e A7 U v A ANT)
Pull-up resistor control
/\/\/\/ @0 Mode input
H USB I/O/GPIO Yl 2 A g
\ g
GPIO Digital output .
N (Z; USB 1/0 BEREZEIR Y
| GPIO Digital input/output direction .
) s A - Full-Speed/Low-Speed il
,Q —>GPIO Digital input
%—GPIO Digital input circuit control
GPIO ¥ RE BRI
»—ﬁ UDP output - CMOS Lty
UDPO/P81 USB Full-speed/Low-speed control | = CMOS L~Le A7 U A AT
[} 7 D | UDP input - REUALHIES Y
L
Differential | »_Diﬂ Differential input
UDMO/P80 USB/GPIO select
7 HDiﬂ UDM input
e
»—L UDM output
(]
—USB Digital input/output direction
c»—L GPIO Digital output
‘ 7@—@3@ Digital input/output direction
J/[ Dﬁ% GPIO Digital input
GPIO Digital input circuit control
I - CMOS L~LHH
- CMOS L~ 27 U v A AT
- 5VihLZUh
- ATy TEEHIED Y
- AL A {iliEE Y
P-ch F P-ch }» Digital output - TNT  THEET K 33kQ
- IOH =-4 mA, Io]_ =4 mA
_ - PZR VURZHilfATHE
- - PCHRFE LTHIT S & & F V4L Pch
NI UVRBTHEICA T T,
N-ch }F Digital output
R
Pull-up resistor control
% Digital input
Standby mode control
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2 Eg% il
J

- CMOS L~

- CMOS L~Le AT U A AN

- NIl v

- LCD-VV A )

- TNT T ERGHIE B Y

P-ch I» p-cEI IiDigital output - AL A il Y

- TNT v T K33k

- Ion =-4mA, Io. =4 mA

- PC¥iT& LTHEAT S & &, 7 V% V) P-ch
h TP RRTFICA T T,

z

E' I—Digital output

/77

R L Pull-up resistor control

' Digital input

Standby mode control

LCD-VV
input/output

%W1F

LCD-VV control

K - CMOS L~ULH

- CMOS L~L bt AT U A AT

- AJi#ES 9

- LCD i

- TNT TGS 0

P_CEI IiDigital output - AR A HEIE S 0

- TNT T K33kQ

- lon=-4mA,Ip.=4mA

- PCHi & LTHEAT S L&, 7 VX VT P-ch
FZ DA BITEICA T TT,

P-ch

=

z

E' I—Digital output

/77

R L Pull-up resistor control

' Digital input

Standby mode control

LCD output

%W1F

LCD control
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2 Eg% il
L

- CMOS L~ULH

- CMOS L~LE 2T U TR AT

- NIl v

- TIFu s A

- LCD Hi)

P-ch I» p-cEI Ii Digital output - AT vy TEbHES Y

- AL A il Y

- TIVT TP $33kQ

- Ton=-4 mA, Iopp =4 mA

- PC¥iT& LTHEAT S & &, 7 V% V) P-ch

N—£| |— Digital output N7 U RBRTFHIA T TT,
/77
R L Pull-up resistor control

‘ Digital input

Standby mode control

Analog input

Input control

LCD output

L 57‘% TTF

LCD control
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6. MZkEDTERE

PR T A RE, HOMERTHIEL £97, £70, EEAERT A 208, R S RS, BERR L)L - T
bRESERSNET,

LIRS, R T A, 2% X EEEOEOCREBCTHEMA L T2 720l EE - BB LT de b nEEHIC O W THB L
i—aﬁo

6.1 HRELOIEER
T ITE, EEERT AL A L TE RS ORE 2T O BRICEE T RS FHEIZOW TR E T,

R RKXEROET
PEIRT A AL BRI A b LA (B, B, AR L) BN 5 L ET 5 AR B Y £, Z OREEE D b O
SHERERTT. €-T, EE—HATHLBA D Z L0\ E ) TEESES W,

HEBMESHDEST
HESRB RS ML, FERT S ZOIEH RIMEERFES 250 T, BXRARHEOBURIEIL, 2T ORMFOFEN THRIES L E
T WICHEREENESRE T THEA L CLES VY, ZORF2-BATHER TS & FEEICEREZ RITTZLRbY £,

ABEEHZFRH SN TWARWIER, EASM, HEAAESDETOMMAIZ, REEL TOERA, FBHSNTWH DU DS TOMH
EREZOBEIE, LT HERNCEEHME T IHEBR E S0,

InFONE L RE

HEART N AL, BRBLOEBEAE NG TR H Y £, ZNHICKH L TUTOEENRMLETT,

1. BEE - BEFROBSIE
BT RNER B A DEE - EBRLEIIMEIND £, T ZAONEIHIENEL, FLWIGAICIIEICEY £, #%
FRORFHOBRIL, ZO X5 REELE - IEROEAEZH LTS EEN,

2. T OR#
H1ua 7 & R T F IO T v a— L2V, REQRBAWERRT D &L RERVTFENIHERH Y 97,
ZOWRENRERGE EFNAAL ARG LETOT, 20X I REFIZILR2NE T LTI EE N,

3. KRB ATt DILER
A L E=F U ZADFEITENANN G, AT AREBTHERT 2 LEERARLEICRD25ERH Y 3, HWEREF I

L CERRFCZ 7 2 RigFIci8k LT 7E S0,

SYFFTvS

PR T N AT, R EIC PRI NRIOEIRZ T 5 2 L IC X OIS E T, SN B RERBIENINZ DNEHE, NS
DOFFAEPNPN #:G (VA U A X&) 8@ LT, HE mA 282 2 RERSERGE 2T 22 enb E4, 2z Ty
FT T EMNRET, ZOBGRRE S LT A AOEEMEEZHEQL 72T TR BIEICE U FE - BE - R AOR—NLH Y £7,
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12.3.1 EGHE%
(Vee = AVee = 1.65V ~ 3.6V, Vss = AVss = 0V, Ta = - 40°C ~ + 85°C)
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Iccs T
él:‘)j. % *
2 =T J&32: 32 kHz 96 670 LA 1, *6
i CR .
BN *
2 —F e J&34: 100 kHz 110 680 LA 1

*1: 2R — b EERE

#2: MU ZICT 4 MHz ISRRE LT A

*3: Ta=+25°C, Vcc=3.6 V
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Document Number: 002-05632 Rev*B Page 69 of 131



& CYPRESS

- EMBEDDED IN TOMORROW™

MB9AB40NB < !)—X

)
m
Jjn

EH

MRIE(E

- B

BA™

BE

AA v
A ~vE—F

Icer

Ta =+ 25°C,
LVD off i

2.1

2.5

:

*], %3

Ta=+85°C,
LVD off i

34

:

*], %3

Y7
AA~E—F

Icer

Ta=+25°C,
LVD off F¥

12

35

LA

*1’ *4

Ta=+85°C,
LVD off i

330

LA

*1’ *4

RTC

Iccr ENENT

Ta =+ 25°C,
LVD off F
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o w RRIE
HE R | #TA L %
F w3 a %\}\
%Z\ ; /?% £7;€:;ﬁ9 Iccrrasu VCC {ﬁJ;E{Z?/ 9.5 11.2 mA *

¥ 7Ty a AR YANERALELFHEET D & E 1T, BRERIIZT T v o AE ) EALAEEET(ccrLasn) S IIE S vE T,

A/D AVIN—RER

(VWcec = AVee = 1.65V~3.6V, Vss = AVss = AVRL = 0V, Ta = - 40°C~+ 85°C)

HE 8 | %P P - T hE

s A/D lunit Bh/ERE 0.27 0.42 mA
BB Ic AVCC —

IR CeAD A/D {2 1L 0.03 10 WA

A/D lunit Bi/ER;

0.72 1.29 A

FEUEEEN Iccavre AVRH AVRH=3.6 V m

A/D 15 1L 0.02 2.6 BA
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1232 wFHHE
(Vee=AVee =1.65V ~ 3.6V, Vgs = AVss = 0V, Ta = - 40°C ~ + 85°C)
HIRIE
=] ne W4 &t = Z = Byr | wE
R R B/ B B N
CMOS VeeZ2.7V Veex0.8
EAT U LAA Vee+03 |V
llH" 1/‘/\‘\11/ i - CC .
ASEIE ¥+, Vee<2.7V Veex0.7
— 1 - Vinus MDO0, MD1
(BAT YU TR 2
A7) 5V hL Tk Vee=2.7V Vcex0.8 Ves 5.5 v
" - ss+5.
A b+ Vee <27V Veex0.7
CN;OS . Vee=27V Veex0.2
| =ZS7al) V7S
"L 1 Vss-0.3 - \Y4
AJJEIE v M?)jgﬁmﬁ;],n Vee <27V Veex0.3
(EAF YT R 1S 2
) 5V hLTb Vee22.7V Ves - 03 Veed2 |,
. ss-0. -
AT bif- Vee <27V Veex0.3
Vee=2.7V,
4 mA Tor = - 4 mA Vce-0.5 _ v v
2 AT Vee<2.7V, Vee - 045 «
nHu 1//\‘/1/ V. IOH =-2mA e ’
- OH
BT Veez2.7V,
B1 Ion=-12.5mA
US%E )ﬁ/ o 0\“/ oy Vee - 0.4 - Vee v
cc<2.7V,
Ion=-6.5mA
Vee=2.7V,
4 mA IoL =4 mA
Py Vee<27V. Vss - 0.4 A\
" L~ v IOL =2mA
HrE - ot Vee=2.7V,
USB I/0 IoL =10.5 mA
. A% - 0.4 \%
M Vee<2.7V, =
IoL =5 mA
- - -5 - +5 LA
ANV —72 Vce=AVce =
? 1
i . P AVRH = Vss = - - 1.8 nA
AVss=0.0V
. ) 7 Vee=2.7V 21 33 66
L7 ) cc=2.
RO Ed Vee<2.7V - - 134
VCC,
VSS,
AN R &= CiN AVCC, AVSS, - - 5 15 pF
AVRH
LU
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12.4 LCD #i4
(VCC =22V~ 3.6V, Vss= OV, Ta=-40°C ~ + SSOC)
. Hig{E
B L= ¥4 &% BA | BFE
. i B B BX 3

Vvvo VVo0 0 - Vvvax5%
VV0 ~ VV3 Vvvi VV1 S Vvvax1/4-10% - Vvvax1/4+10%
e it v
(1/4 734 7 ) Vvva VV2 ’ Vvax1/2-10% - Vvax1/2+10%

Vvvi VV3 Vvvax3/4-10% - Vvvax3/4+10%

Vvvo VVo 0 - Vvvax5%
VV0 ~ VV3 Vvvi VVI S B Vvvax1/3-10% - Vvvax1/3+10%
H 7B o FR \Y
(137347 ) Vvva VV2 ‘ Vvvax2/3-10% - Vyvax2/3+10%

Vvvs VV3 Vyvax2/3-10% - Vyvax2/3+10%

Vvvo VVo 0 - Vvvax5%
VV0 ~ VV3 Vvvi VVI S B Vvvax1/2-10% - Vvvax1/2+10%
A e v
(127347 R) Vvva VV2 ‘ Vvvax1/2-10% - Vyvax1/2+10%

Vvvi \AR) Vvvax1/2-10% - Vvvax1/2+10%

/\$|

Ir100k Vv4 r(?() KO {95;?;; - 10 20 LA
VV4 Bi{EE )
(1/4 734 T ) P4 E R

Iri0k VVv4 10 KO f FiI B - 100 160 pA

PR oy R BT

1 VV4 - 12 30 A
VV4 BIEET o 100 kQ fi T 1% "
(173 734 T ) N4> BT

Iri0k VVv4 10 kO fi B - 120 180 pA

PR o BT

1 VV4 - 18 40 A
VV4 SRS . 100 kQ I .
(12 734 T R) WER S EIHERET 10

Iri0k vv4 KO 1 Fr B - 180 270 HA
VV4 {5 1ERFEVT ToFF vv4 VV4 LCD E{Ef5 ik - 0.5 1.5 HA
V\fgﬁ;@”ﬁ Veve | VVO Toi=1 mA ; - 0.66 v
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12.5 ZHEK

1251 X120y AL%E
(Vec=1.65V ~ 3.6V, Vss =0V, Ta =-40°C ~ + 85°C)

_ " FRIE{E o
HE nE | BF4 3 _ _ By =
&=/h =K
> .
oy DS MH | KRS TS
AT fon =
- 4 48 MHz | AN 7 a > 7 I
ANhrway s Xo0, 3 ¥ .
T 361 tcyLH X1 20.83 250 ns ST vy 7R
ANhovway s Pwu/tcyLn, 0 o .
SR - P tovin 45 55 % | SMERT By 7 B
AN r7waw ¢
NED, ST tCF' - - 5 ns | AN v 2
R R
fom - - - 40 MHz | v A&7 av7J
PN EREL fce - - - 40 MHz | _X—A7 1 v 7 (HCLK/FCLK)
71y 7 * fcpo - - - 40 MHz | APBO /SR 2 11 27 #2
JRB forr - - N 40 | MHz | APBl "AZ 10 v /2
fcp2 - - - 40 MHz | APB2 NA 7 1y 7 #2
B teyee - - 25 - ns ~N—R 71 7 (HCLK/FCLK)
Paiseran tevco - - 25 - ns | APBO 3271y 2
WA 7 VR tevee - - 25 - ns | APBl "R 7y 7 #2
tcycp2 - - 25 - ns APB2 XA 7 1 v 7 *2

*1: ZNEEMEZ 0 v 7 OFEICOWTIE, [FM3 773U XU 72T 0b~==27/L] ® [CHAPTER:Z 1 v 7 ] &ML TL 72
W,
#2: KXY T2 TR SN TND APB RRIZOWTLIS Ty 2 84 Y I T 07y s BAXY T T L ZBBLTLIEEND,

E teyH R
0.8 x Ve N 0.8 x Vee / ----- 0.8 x Vce
X0 Y 0.2 x vee Aot 0.2 % vee
Pwn PwL
tcF tcr
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1252 H¥FoOv oA b#BEE
(Ve = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

- HRIgE
E = “‘? - LY
HH B | #FE | KM oo Ty B %
- - - 32.768 - kHz | K{&R3RE) ey
AIRBE fer - 32 - 100 | kHz |42 v v 71
AN 7 vy 78 teyLL ))(((1‘23 - 10 - 31.25 ps | AN v o JRF
AV A=D4 Pwn/teyLL, N o .
LA - P/ttt 45 - 55 % | SMERZ B T IR
teye
08 xVec 1~ 0.8 x Voo b GRELE 0.8 xVce
XO0A / 0.2 x Ve :I/ ------ 0.2 x Ve
) PwH 11 Pw il
12.5.3 WA CR RIFHHE
AEEE CR
(Vee = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
HE S e | Mt "%

Ta=+25°C

Vee227V 3.96 4 4.04

Ta=+25°C U T
7 a7 B fern Vee <27V 3.9 4 4.1 MHz AL

Ta=-40°C ~+85°C | 3.84 4 4.16
Ta=-40°C ~ + 85°C 2.8 4 5.2 FERY I TR

JE e BeAe i R tcrwT - - - 30 us *2

*1: HAFFICRESND 7T v 2 AEFVANO CR MY 2 U 7HEIBOMAEBREE N Y 2 U JEICER L5
2 FY IS ERERICEECR 7 vy 7 OEWENLZET D ETORMTY, 2B M I U ERER. FIREL ERR 2R
BTAETOYBBERCR7uy &2y —27uy 7 & LTHHATE £7,

MR {EE CR
(VCC =1.65V ~ 36\/, VSS = ()V, TA =-40°C ~+ 850C)
LS BIRE ’
A i & BN | BE | BX Eify B
7\ 7 R fere - 50 100 150 kHz

Document Number: 002-05632 Rev*B Page 75 of 131



&= CYPRESS MBYAB40ONB ! —X

- EMBEDDED IN TOMORROW ™

1254 X4 2 PLL -USB fHPLL DEFEHPLL DAFOOv O [ZA1L 200y 0 FZRL-158)

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

RE 2% | gk M %
PLL JEHR 2 REFf D IEH] *! ¢ 100 ) )
(LOCK UP I fi) LOCK Hs
PLL Ah7 va v 7 B frLLr 4 - 16 MHz
PLL #RE - 5 - 37 | dEfE
PLL ~ 7 u¥ik7 v v 7 JF ik frLLo 75 - 150 | MHz
AA LV PLL 7 1 v 7 JF 2 ferkpLL - - 40 MHz
USB 7 & v 7 JE 3 forkspLL - - 48 MHz | M %3 JEt% D)8 K

*1: PLL OFIENLET D E TORFHRFH]
*2: A4 PLL 7 7 v 7 (CLKPLL)DFEAHICOWCIE, [FM3 77U XU 7 =Fb~v=a27 /1] @ [CHAPTER:Z n v /] 2%
LT ZEN,

*3: USB 7 1 v 7 OFAMIOWTIE [FM3 773V XY 7= F)~v=a27 )V #E~ 7 affil] ® [CHAPTER:USB 7 1 v 7 ARk
EZRLTIIZENY,

1255 X142 PLL DEFRH(X 12 PLL DAS2 0w 2 (ZHEEEZ CR #ER L /=55)

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

HE % | mr he gk M W%
PLL &R E R IR fi]*! ; 100 ) )
(LOCK UP ) LOCK K
PLL A 17 v v 7 J8 4k frLLi 3.8 4 42 | MHz
PLL {53 - 19 - 35 %
PLL v 7 v g7 v v 7 A forro 72 - 150 | MHz
A A PLL 7 1 v 7 JE I Hx2 forkprL - - 40 MHz

*1: PLL OFRIRNLET 2 F TORFHIRFH
#2: AA L PLL 7 & v 7 (CLKPLL)DFEMIZ DWW T, [FM3 773U XY 7T ~v==27/] ® [CHAPTER:Z = v 7 ]| &
LT EEN,

<ZEEE>
- XAS2PLLOY—XoOvoIZ(E, BTEEHKF IS OTELNEEF ) I TFT0/-EZCR 2O vY (CLKHC)#A
LTCESED,

PLL #ZfE#, WEBSZECR 2Oy O DEEEMHKLELT, YREOOYEEHLEREELZGZIVLSIICLTSESE,
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A4 Y PLL EHE
A4 ¥ PLL
A4 2% 0% (CLKMO) PLL A PLL%# O havyy
~ A=k HiEVOVY ~ (CLKPLL)
&3 CR % Oy 4 (CLKHC) K% AL M 5/
PLL

|: N 53 &

USB F PLL #£6E
PLL A PLL<4 O USB
*4 % 0w (CLKMO) yavy Rikonvy 28wy
K5 RE USB A M 53 &
[ PLL
N 538
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1256 Utw FALHEE

(Vec=1.65V ~3.6V, Vss =0V, Ta =-40°C ~ 4+ 85°C)
WFE | &# N .1 SRR =

EX

Jjn

IRHE

Ut b ATIREHE tINITX INITX - 500 - ns

1257 /W= Uty rsar320
(Vss =0V, Ta=-40°C ~+ 85°C

- w HiglE
HE iLs ¥4 P30 B BE | BA B | &E
R TR toFF - 1 - - ms | *1
BIRNL bV dv/dt VCC | Vce: 02V~1.65V 0.2 - 1000 | mV/ps | *2
NI —=F Uty MERRE TORH tPRT - 1.34 - 16.09 ms

*1: Vee I tore /NI 02 VLT TH D MERH D £, T OREBBRIZERWIGE . fRo eI BAT 2 RN H D £
ER
*2: Z D dV/dt HIA& 1T cold start(torr>1 ms)D /XY — A4 VIFICHE A S E T,

<ZEFH>
= L LIorr VEEE VB EIL, BES L NEEBF TRLERIZ [13.5.6. 7w FATEE) IZHHEEY 7w FINITX) #A
ATFEL,
Vee
Internal RST RST Active release
CPU Operation start
77434

VDH: BEZE#EH Y v FEBRERE [13.8. BEFRLFHE) #LHEL TEE,
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12.5.8 HNXZL I

SRRy By HABRKE
(Vec=1.65V ~ 3.6V, Vss =0V, Ta =-40°C ~ + 85°C)
. - HiglE o
HA =8 T & _ _ B
=/ =X
e K Vee=2.7V - 40 MHz
H 0 JE e 4K tCYCLE MCLKOUT* Ve <27V . 20 MHz

* SN2 7 vy 7 HJI(MCLKOUT)IZ HCLK O 43827 v v 7 T3, BEDFEMIE [FM3 773U RY 72T ~w=aT7 V] O
FCHAPTER 12: SMHNRAAL v 2 T 2 —RA] BB LT EE LV,
SRR T vy T M EATORWIES ., RERIIAASZAEMEICEEL EEA,

terole
08 xVeoc /- 0.8 x Vce R ikl 0.8 x Vce
MCLKOUT / 0.2 x Voo _ﬁz _____ 0.2 xVcee
NNREBSAHAHHRE
(Ve = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)
HE L= & HIRIE B4y "%
= Vi 0.8 x Vcc A\
15 5 AT Vi ) 0.2 x Vcc \4
= 1 Vou 0.8 x Vcc \Y%
155 H T8 VoL 0.2 xVcc \Y
MCLK
ANIES Vi Vi
ke N VIL VIL 7,
HAHIES ></ vor Vo \>< ><
,\ Vo|_ VOL 7*
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MB9AB40NB < !)—X

/L= FRR7 € R ERH SRAM E—F
(VCC =1.65V~3.6V,Vss=0V, Ta=-40°C ~+ 850C)

Document Number: 002-05632 Rev*B

_ HREE
HE LS WFH 353 = = B
=/ =X
g topw MOEX \\//Cccizz T MeLKa3 . ns
MCSX|—7 KL A H MCSX[7:0], Vee=27V 9 9
IR AE R fest-av MAD[24:0] Vee2 TV 12 12 ns
MOEX1—>7 FLAF | MOEX, Vee=27V o MCLKxm+9
—/v N3 OFH - AX MADI[24:0] V<27V MCLKm+12 |
MCSX | — Vee=27V | MCLKxm9 | MCLKxm+9
MOEX | 2 4EE ] fcsL- OEL MOEX, V<27V | MCLKxm-12 | MCLKxm+12 |
MOEX1— MCSX[7:0] Veez2.7V MCLKxm+9
MCSX IR toEi - Csit V<27V 0 MCLKxm+12 |
MCSX | —>MDQM| MCSX, V=27V | MCLKxm9 | MCLKxm+9
AEAERE (] [CSL-RDQML | \MDQM1:0] V<27V | MCLKxm-12 | MCLKxm+12 |
Ty NT v MOEX, Vee=27V 30 -
—MOEX 1] S-0F | MADATA[15:0] | Vee<2.7V 38 : ns
MOEX{— MOEX, Vee=27V
F— X 7 — L R toi - O MADATA[15:0] [ Vee<2.7V 0 . ns
I;%XE/?W 2 iE twEw MWEX \\ffccciz 77 \\/’ MCLK>n-3 - ns
MWEX1—7 F L A H MWEX, Vee=27V MCLKxm+9
VRS e AX MAD[24:0] Vee2.0V 0 MCLKGmi12 | ™
MCSX | >MWEX] V=27V | MCLKxn9 | MCLKxn+9
TR AERERE feSL- WEL MWEX, V<27V | MCLKxn-12 | MCLKxnt12 | ™
MWEX1—MCSX1 MCSX[7:0] Vee=2.7V MCLK xm+9
A AL EWEH - CSH V<21V 0 MCLKxm+12 | ™
MCSX | —MDQM| MCSX, V=27V | MCLKxn9 | MCLKxn+9
AL R [CSLWDQML | MDQMY1:0] V<27V | MCLKxn-12 | MCLKxnt12 | ™
MWEX|— MCSX, Vee=27V MCLK-9 MCLK+9
7 — 4 leSL-DV. | MADATA[15:0] | Vee2.7 Vv MCLK-12 MCLK+12 ns
MWEX]— MWEX, Vee=27V MCLKxm+9
F— 4 7R — L RE WWEH-DX | \TADATA[15:0] | Vee<2.7V 0 MCLKxm+12 | ™
<ZEEFHE>
- HEBE#EZE CL=30pF #F (m=0~ 15 n=1~ 16)
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tovoe
MCLK L L L
»--le -1 twEH-CsH
toeH - csH / h
MCSX][7:0
[7:0] tesL-av _)._14_ foen-axpl e » -r- tesL-av -)f twen - Ax
MAD[24:0] — Address Address X:
MOEX toew _ fesL-woamL
tcsL - rRoaML -1 <
MDQM[1:0] . fesLwel
MWEX tos-oe | toH-oE
>t P-4 twen -ox
MADATA[15:0] RD {invalid WD )“7
R A tesL-ov
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EIRL—bRRT7 YR FE# SRAM E—F
(VCC =1.65V~3.6V,Vss=0V, Ta=-40°C ~+ 850C)

) . FRAEME .
HE 25 T4 & i | B
R MCLK. Vee=2.7V 12
241 2 ,
7R LA tav MAD[24:0] V2V ! 3 ns
Vee=2.7V
tesL 1 12 ns
R MCLK. V2.7V
T ’
MCSX JEAERSTH o MCSX[7:0] Vee=2.7V : s -
; Vee<2.7V
tREL Vee=2.7V | 9 ns
N MCLK Vee<2.7V 12
MOEX JZ4iEH: .
TR e MOEX V=27V 1 9 N
Vee<2.7V 12
T=HEY N T v ¢ MCLK, Vee=2.7V 24 ) s
—MCLK ps MADATA[15:0] Vo271V 37
MCLK1— . MCLK, Vee=2.7V 0 ] N
F— X 7 — L R pH MADATA[15:0] V2.7V
bWEL Vee=2.7V | 9 ns
= MCLK Vee<2.7V 12
MWEX JEFEH ’
RS ) MWEX V=27V | 9 N
WE Vee<2.7V 12
— Vee=2.7V | 9 ns
MDQM]1:0] MCLK, V<271V 12
B FIE R[] . MDQM[1:0] Vee=27V ) 9 N
PDMH V<27V 12
MCLK1— MCLK, Vee=2.7V MCLK + 18
— +
7 A Y tops MADATA[15:0] V2.1V MCLKR+ 1 ek 22 | ™
MCLK?1— . MCLK, Vee=2.7V ) 18 N
F— & — )L R op MADATA[15:0] Vo2V 24
<EEFE>
-  NEE#HZEE CL=30pF &
tevae
MCLK S
: - | CH
MCSX([7:0 s \ N
. -1ty i b
MAD[24: : Address X Address b X
i tra > -t
MOEX : = i
H ‘ ftoam toas
toom . Le e oo -t N
MDQM[1:0]
twa twen
- > e
MWEX
tos | tou too
MADATA[15:0] I{ RD {invalid WD
B = &
| e L
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INFILIRNRATI X ERH SRAM E—F
(VCC =1.65V~3.6V,Vss=0V, Ta=-40°C ~+ 850C)

. FRIEME
EHH iEE nFA &4 PN X B
~IIVF T LT A ‘ Vee=2.7V ) +10
77 }\ I/XEE‘:@E E#FEﬁ ALE-CHMADV MALE VCC<2,7 vV - +20 ns
VNF T LT R 1s. Vce=2.7V | MCLKxn+0 | MCLKxn+10
7 RVAR—/ R tCHMADH MADATA[15:0] “ ns
IRF(H] Vee<2.7V MCLKxn+0 | MCLKxn+20
<ZEEFE>
- HWEFEHFZE CL=30pF £ (m=0~ 15 n=1~ 16)
tevele
MCLK LML L L e ]
MCSX][7:0] ——\ /——\ /——\
MALE
MAD [24:0] X Address )( X Address X )(
MOEX \ _/
MDQM [1:0]
U/ 1/
MWEX
U/
MADATA[15:0] —L Address »{ RD ) Address q WD —
> | | | e || | |
tALE - cHMADV tate-cimapy  teHmapH
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TILFITLHYRNRT7H R B SRAM E— K
(VCC =1.65V ~ 36\/, Vss = OV, Ta=- 40°C ~ + 850C)

] R -
IHE =] I F 4 &4 = = B g
=/ =X
Vee=2.7V 9 ns
enaL MCLK Vee<2.7V ! 12 ns
cc<2.
MALE B AEH ?
TR t ALE VeeZ27V 1 9 ns
cHAt Vee<2.7V 12 ns
MCLK1— Vee=2.7V
< NVFT VLT A tCHMADV 1 top ns
7 R L A EERER MCLK. Vee<2.7V
MCLK{— MADATALSO] | yz27v
‘?’\/1/3"‘7c L7 x tCHMADX 1 top ns
T — & I Vee<2.7V

<ETEFE>
- HEBEFEE CL=30pF #

A

MCLK ﬁ

MCSX[7:0] —

L] L]

-
)

i T\
f

Address X

o
MALE ; Loran

|
L

MAD [24:0] !

MOEX |/
MDQM [1:0] § 1/ \ /

MWEX

Address X

S

MADATA[15:0] Address—{ RD ) Address)OL WD

tCI:IMADV < | | tomvaoy D€ té:HMADX'
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* 54 # RDY AQB A S5
(VCC =1.65V~3.6V,Vss=0V, Ta=-40°C ~+ 850C)
: w HREE i
IEE H % ﬂm?ﬁ %ﬁ: e = ¥1LL ﬁ%
=/ BX
MCLKT Veez=2.7V 23
LA Vcee<2.7V 37
RDY AJjE
MCLK
Original Over 2cycle
MOEX -
MWEX \ E——
tRDYI
MRDY
RDY FRERRF
MCLK
B 2 cycle
Extended
MOEX (
MWEX 5
) troYI
-< >
0.5xVCC
MRDY 55
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1259 N=XZASCAHEZLZ>T

BRATANRALZDY
(Ve =1.65V ~ 3.6V, Vss =0V, Ta =-40°C ~ + 85°C)
KB ERE= ¥R S _ HRME _ B o
&=/ BX
TIOAn/TIOBn
AF 7L R ttTIWH, (ECK, TIN & LT - dteyep ns
m BRI 5 & %)

triwn triwe
ECK
Vs Vins \
TIN Vis Vis

RUHAAREGALZVT

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

HE =5 PEP pm _ BEE |y s
=/ =N
TIOAn/TIOBn
ANS L g ttTRGH’ (TGIN & LTl - 2tcyep - ns
Tror THLX)
trrRGH l— tTrRaL
TGIN Vins Vs \
- Vis Vis
<EEFE>

- toverlEt, APB/IWNR 2 Ov DY O IERTY,
N—RZ AL VHERESATIVBAPB /IR EFE/ZDIVTIE 8. 7O v o Z14 v S4L) FHEL TS S0,
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12.5.10 CSIOUART #1324

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

- w Vce<2.7V Vee=27V L
HH e |ImFA 1 € = _ e = By
B/ X =/ =X
AR—1—k - - - - 8 - 8 Mbps
S0 I/ -
;4), Z;VZ ; i 7 tscyc SCKx 4tcyce - 4tcyce - ns
SCK|—SOT 2 ERFH tsLovi SS%%, -2 B -30 +30 -20 +20 ns
SIN>SCK1 SCKx, £ R ] ]
Ty k7w SR trvsHI SINX 50 36 ns
. SCKx,
SCK1—SIN 78— /L KRR tSHIXI SINx 0 - 0 - ns
S0 ]/ -~
i)/\T/v/ ;@‘:’ 7 tsis | SCKx 2tever - 10 - 2tever - 10 - ns
S0 ]/ -~
J;Iu)/zﬂ// ;Zpg 7 tsas. | SCKx teyer + 10 - teyer + 10 - ns
SCK|—SOT i AERFH tSLOVE SS%%’ ZL—T - 50 - 33 ns
SIN>SCK1 SCKx, ENENT ] ]
Ty k7w SR tIVSHE SINX 10 10 ns
. SCKx,
SCK1—SIN 7~ —/L R tSHXE | gy 20 - 20 - ns
SCK 3. F V) W[ te SCKx - 5 - 5 ns
SCK 37 _F v W[ R SCKx - 5 - 5 ns
<EEEER>

- Oy OFEHE— FEDXREETT,

- teyepld. APB/INX 20w o DH 1 O )LERTT,
VINF TIP3 Y FPULERIATIVEAPBINIBEE/IZDIVTIE 8. TOv o &8s+ IS ATO0y s
B YIS Lh) FSELTSEE,

- AEILEY O — k- — FEEDADRITT .
#IZ (£ SCKx_0, SOTx_1 DA EHE LRI T,

- 4lE5E#BE CL= 30 pF fF
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tscyc
SCK Von7
VoL
tsLovi
VoH
SOT
VoL
‘ tivsHi 0 tsHixi "
SIN = VIH ViH K
- Vi Vi A4
TRAE—F
. tsLsH o tsHsL N
ViH 7V ViH
SCK L ViL ViL/
tr tr
«—» -
tsLove
VoH
SOT VoL
tivsHe tsHixe
7 VIH \"
SIN N Vi Vi
AL—TE—F
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CSIO (SPI1=0, SCINV =1)
(VCC =1.65V~3.6V,Vss=0V, Ta=-40°C ~+ 850C)

. e R 2 Vce<2.7V Vcc=2.7V .

" B/ PN B/ PN ‘

R—1—F - - - - 8 - 8 Mbps

S0 I/ -

;4), Z;VZ ; i 7 tscyc SCKx 4tcycp - 4tcycp - ns

SCK1—SOT 4L SCKXx, . -

o tsHoVI SOTx — A B 30 +30 20 +20 ns

SIN—SCK| SCKx, Et—F

Ty k7o SR trvsL SINx 50 - 36 - ns

. SCKx, ] ]

SCK|—SIN 78—/ KRR tSLIXI SINX 0 0 ns

2 P -

Eu)/ \7:11 Xyrpéj »7 tsLSH SCKx 2tcycp - 10 - 2tcycp - 10 - ns

S0 ]/ -

,]I/{,,)/?ﬂ//;?mg > 7 tSHSL SCKx tcyce + 10 - tcyep + 10 - ns

SCK1—SOT JZ4E SCKXx,

(SR tSHOVE SOTx AL —7 j >0 j 3 ns

SIN—>SCK] SCKXx, ESERT ] ]

Ty R Ty R tIVSLE SINX 10 10 ns

. SCKx,

SCK|—SIN & —/b NIRFfH] | tsuixe SINx 20 - 20 - ns

SCK 37 F Y IRffH] tr SCKx - 5 - 5 ns

SCK 37 k¥ ¢ tr SCKx - 5 - 5 ns

<XEFE>
- Oy OEHE— FEDXEGHEETT,

- teyepld. APB /X 2O woDH+4 2 )LERTT,
VINFIF0o3 0 Y PULERIATIVEAPB/INIBE/ZDVTIE8. FTav o s sV IS4 T
Ovo &1L ISh) #FFELTSLEE,

- EXBEBFEEYOT—F  — FEEDADIRITT,
#17 I+ SCKx_0, SOTX_1 DAL D EIRIN TF s

- 4lE8E#BE CL= 30 pF fF

Document Number: 002-05632 Rev*B Page 89 of 131



& CYPRESS

- EMBEDDED IN TOMORROW™

tscyc |
SCK VoH /1~ v VoH
tsHovi
soT Vor
VoL
tivsu tsuxi |
SIN 7 VIH ViH K
- Vi ViL
TRAE—F
) tsHsL L tsLsH N
ViH ViH K
SCK
ViL o | ViL ViL
LN
tr tsHove
VoH
SOT VoL
« »le
tivsLe tsuixe
7 VH ViH
SIN N Vi Vi
AL—TE—F
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CSIO (SPI =1, SCINV = 0)

MB9AB40NB < !)—X

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

. e R 2 Vce<2.7V Vcc=22.7V Wi
] = = = = lL
: =/ - N =/ N

B—L—F - - - - 8 - 8 Mbps

S0 I/ -

;4), Z;VZ ; i 7 tscyc SCKx 4tcyce - 4tcyce - ns

SCK1—SOT #EJE ¥ H] tSHOVT SS%ISF);’ -30 +30 -20 +20 ns

SIN—SCK| SCKXx, ~ AL

Ty hT o TR IVSLL | gk £k >0 - 36 - ns

N ]/ “‘E\

?Eﬁc KI—-SIN A —/L K tsLixt SSCINK;(’ 0 - 0 - ns

SOT—SCK | I FiE 5 tsovLI SS%% 2tcycer - 34 - 2tcyer - 34 - ns

2 » S

z)/:’;j ;d]; 7 tstsn | SCKx 2teyer - 10 - 2teyer - 10 - ns

S0 ]/ -~

';;I”) /\711// ;ng »7 tsHsL SCKx tcyce + 10 - tcyep + 10 - ns

SCK1—SOT & JE ] tSHOVE SS%I,(;;’ ZL—T - 50 - 33 ns

SIN—SCK| SCKx, K

Ty k7o SR tIvSLE SINx 10 - 10 - ns

N ]/ “‘E\

?Eﬁc KI—-SIN A —/L K tSLIXE SSCIE;(, 20 - 20 - ns

SCK 37 |V IKffH] tr SCKx - 5 - 5 ns

SCK 3. _F v 5[ tr SCKx - 5 - 5 ns

<FEER>

- oOvOFEHE— FEDXREETT,

- feyepld, APB/INX 20w oDH 1 OIERTT,
VINFIFoo30 PG EHSATIOVBAPB/IWIEEIZDIVTIF 8. TOvo&r+v oS54 &

SELTIEEL,

- REKEEYO7— F

- = FBEEDHDRFATT

#IZ (£ SCKx_0, SOTx_1 DA E L E LRI T,
- 4lE5E#BE CL= 30 pF fF

Document Number: 002-05632 Rev*B

Page 91 of 131



& CYPRESS

- EMBEDDED IN TOMORROW ™
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. tscve
VoH
SCK N Voo ¢ VoL
tsovii SHOVI
VoH VoH
SOT VoL Voo
tivsLi——»¢— tsuixi
Vin ViH
SIN ViL Vi
YRAE—F
. tsLsH . tsHsL
V Vi \Y
SCK Ij{» Vi Vi /] Vi "
— <
* tr tR > tsHovE
VoH ~VoH
SoT VoL VoL
tivsLe —»¢——— tsuixe
ViH ViH
SIN Vi Vi
AL—TE—F

*TDR LY RARIZS

1 b5 EEER
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CSIO (SPI =1, SCINV = 1)

MB9AB40NB < !)—X

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

. e R 2 Vce<2.7V Vcc=2.7V Wi
] = = = = lL
8 =/ =X =/ =X

B—L—F - - - - 8 - 8 Mbps
S0 I/ -
;4), Z;VZ ; i 7 tscyc SCKx 4tcyce - 4tcycp - ns
SCK |—SOT 4t SCKXx,
o tsLovi SOTx -30 +30 -20 +20 ns
SIN—SCK? " SCKXx, v AH 50 ) 36 ) ns
v b7 TR Vst SINx T—F
SCK1—SIN A —/L R | SCKXx, 0 . 0 . ns
FEﬁ SHIXI SINx

. SCKXx,
SOT—SCK 2L IRFf# tsovH SOTx 2tcyer - 34 - 2tcyep - 34 - ns
S0 ]/ -
‘i{a’ ;HP; 7 tsLsH SCKx 2tever - 10 - 2tever - 10 - ns
2 P -
v;Iu)/ \7;1// ;Zpgtj »7 tSHSL SCKx tcycp + 10 - tcyce + 10 - ns
SCK|—SOT JEAE SCKx, ] ]
B tSLOVE SOTx AL — 50 33 ns
SIN—SCK? SCKXx, F— K i ]
Ty R T TR tIVSHE SINX 10 10 ns
SCK1—SIN & —/L FHF SCKx,
] tSHIXE SINX 20 - 20 - ns
SCK 37 T V) R tr SCKx - 5 - 5 ns
SCK 37 _F 1 B tr SCKx - 5 - 5 ns

<XEFE>

- Oy OEHE— FEDXEFHEETT,
- teveplE. APB /XX o Ow oD 1 OILERTY,

NINFIF2oo2a > FALIERSA TS APB/IYIES/ZDUVTIE /8.

BELTIEEL,

- ZEREEY O — - F— fBEDADRIETT,
#17 I+ SCKx_0, SOTX_1 DAL D EIRINTF s

- SrEFE#HZE CL=30pF £
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3 tscyc R
SCK 7~ VoH VoL VoH
<« tsovH — tsLowvi
Von “~VoH
SOT VoL VoL
+—— tysi —»———— tsHIXI
ViH ViH
SIN Vi Vi
YRAE—F
tr tr
— «—— tsusL —» |[«—  tsLsH
SCK Vi /| Vi ViH Vi Vi
tsLove >
Von VoH
SOT VoL VoL
tivshHe —»¢——  1lsHIXE
ViH ViH
SIN Vi Vi
AL—TE—FK

UART 51884 0w & AH(EXT = 1)
(Vec=1.65V ~ 3.6V, Vss =0V, Ta = -40°C ~ + 85°C)

. HIEE
R e &t _ _ Bt =
=/ =N
YTV ey 7LV AR tSLSH teyep + 10 - ns
U TNT vy 7 "H" L AE tsHSL tcyep + 10 - ns
> Ci=30 pF
SCK 7. F v BE[H tr - 5 ns
SCK 7 | v BEH tr - 5 ns
tr
tr
—> tsHsL —> tsisH
SCK
\ Vin ViH
V||_ VIL V||_
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12511 $fBAH 1S 20
(Vee =1.65V ~ 3.6V, Vss =0V, Ta = - 40°C ~ + 85°C)

] . HigE .
EH ERE=2 wF4 & - - By e
=/ =K
A/D 22 R—XH
- *l - 3
ADTG 2tcyce ns MU B AT
° . t * x1 _
A1V A o INTxx, 2| Pever+ 100 US| S ERA
NMIX 9 500 ] | NMI
WKUPx *4 600 - ns ;:4“27157‘/’”) vaA7
> 7

*1:teyep IZ APB XA 7 12w 7 DY A 7 VBT, SHERESX A ~ DS N TV D APB RXAFZIZOWTIL 8. 7wy s 414
TI 5] L TLIEEN,

¥ FE— K, AU —7F— Fif
*3: A <%F— FN,RTC &—F, & b v E— R
oy T4 —T AL UNA RTCE— R, T4 —TAZ L NA Ay 75— N

tINH o thL
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12512 PC #1325
(Ve = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

S - e Standard-mode Fast-mode B e
- BN | BX | BN | BX | N

SCL 7 v v 7 JH I3k fscL 0 100 0 400 | kHz
(K1) TA%— by G
A—/L REFH tHDSTA 4.0 - 0.6 - us
SDA|—SCL]|
SCL 7 & 7 "L"i tLow 4.7 - 1.3 - us
SCL 7 = v 77 "H" tHIGH 4.0 - 0.6 - us
g TAZ— b Gl
Ty N7 v SRR tsusTA 4.7 - 0.6 - us
SCLIZSDAL CL =30 pF,
T —Z =)L FHEF[# R = (Vp/loL)*! *2 *3
SCLI—SDA |1 tHDDAT 0 345 0 0.9 us
T2ty N7 v TR
SDA[1—SCL1 tSUDAT 250 - 100 - ns

ENSSIIE 12
Ty b7 T tsusTo 4.0 - 0.6 - us
SCL1—SDA?

NS

25— FfhL Do tBUF 4.7 - 1.3 - s
SR 7 Y — R
I ART fIH tsp - 2 teycp™ - 2 teycp™* - ns

*1: R, C I, SCL, SDA 7 A L D7 )NT v 7HH, AREERTT, Vp 77 v 7RO BIREL, loL 1T VoL (RIEERZ 7 LE T,
#2: g K tuppar 13072 < & BT 34 ZAD SCLAGHD"L"Kf(tow) ZIEE L TV e LW 9 Z & &l LW R ITIUER Y £8 A,
*3: Fast-mode I2C /X A5 /XA A % Standard-mode 2.C /XA L AT MMIEHAT 2 Z LI1XTE 0, TR EN S5 tsupar=250 ns &
e LT uEe o £8 A,
*4: teyer £, APB XA 1w 7 OV A 7 VBT,
2C RSN TWD APB RAFEZIZOWTIE 18, 7o v 7844 ¥ 7T ZBBLTLLEEN,
Standard-mode i IR (X, APB /S22 1 v 7 % 2MHz LI EICERE L TL E &0,
Fast-mode X, APB/NA 2 w7 % § MHz LA EIZERE L TL 7280,

A T T |
s 2t e
L bow tsuar tsusta toor
SCL 1 i /jv-
e ! o ol —»
tHosTA tiooar  then tHpsTA tsp tsusto
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12513 ETM #1324

MB9AB40NB < !)—X

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

VOH

_ ) RiETE N
EHH LRSS b ok & = = By "=
=/ PN
N TRACECLK, | Vec=27V 2 11
) ETVH | TRACED[3:0] | Vee<2.7V 2 15 ns
TRACECLK Veez2.7V - 40 MHz
I ¥ 1/tTRACE
" Vce<2.7V - 20 MHz
TRACECLK
TRACECLK Vee=2.7V 25 - ns
. = tTRACE
787 Vee<2.7V 50 ; ns
<HEEFE>
- SrEFE#HZE CL=30pF £
; tevee |
HCLK }‘ '1
| |
L tirace !
~ i
TRACECLK ! [ |
1 Von ' VoL 1 Vou
! | |
! | |
i termn ! termn i
> PR
|
|
|
|

VO L

TRACED[3:0] <
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12.5.14 JTAG #7324
(Ve = 1.65V ~ 3.6V, Vss = 0V, Ta = - 40°C ~ + 85°C)

_ . HigE B
EH k= ¥R &4 - - BGT e
=/ =X

TMS, TDI . TCK, Vee=2.7V s ] N
v b7y FRER ITAGS TMS, TDI Vee<2.7V
TMS, TDI . TCK, Vee22.7V s ] N
R—/L KR JTAGH TMS, TDI Vo271V

. TCK Vee=2.7V - 25
TDO IEZER t ’

T I B JTAGD DO Vo2V - 25 ns

<EEFEH>

-  NEE#EZEE CL=30pF &

C
TCK V& VOH/4

| tITAGS : tITAGH |

S S

TMS/TDI | *~Von . Von=
! VoL 1 VoL

TDO : ““Von
: VoL
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MB9AB40NB

Y1) —X

126 12Evy F AD a2 /\—4
AID TR ESHEHE
(Vcc = AVCC = 1.65V ~ 3.6V, Vss = AVss = OV, TA = - 40°C ~+ SSOC)
. w HEE o
HH RS | WPE | . | B i
. =/ =% =K
/5 ke - - - - 12 bit
TR BRI - - - +£2 +4.5 LSB
WOy EARERR 22 - - - +£22 +2.5 LSB
o hooovay
EIE 7 Var | ANxx - +6 +15 mv
Y Ay VAN RPEPE
Z;%i METIT e | ANKx - AVRH+6 | AVRH+15 | mV
2.0%! - - AVccz2.7V
R HARE [ ! - - 4.0 - - pus | 1.8 VEAV(e<2.7V
10 - - 1.65 V=AVce<1.8 V
0.6 - AVccz2.7V
AP ik ts - 1.2 - 10 us | 1.8 VEAVce<2.7V
3.0 - 1.65 V=AVce<1.8 V
. 100 AVcc=2.7V
%%QT rny7 teek - 200 - 1000 ns | I8 VEAVc<2.7V
7 500 1.65 V=AVce<1.8 V
ENERT ALK R B Rr ] tsTT - - - 1.0 s
T a AR CaiN - - - 9.4 pF
22 AVcc=2.7V
7 a7 AN Ramw - - - 5.5 kQ [ 1.8 V=EAVcec<2.7V
10.5 1.65V=AVcc< 1.8V
F ¥ FIEL X - - - - 4 LSB
Tra g R—rANY—
7 i j ANxx ) j 3 uA
7F v 7 AJJET - ANxx AVss - AVRH
AVRH 2.7 AV v AVcc=2.7V
SRR i AVce i cc AVce<2.7V
AVRL AVss AVss

*1: BRI 7Y TR (ts) + 2 TR (o) OETT
e/ NEBIRER OZME X, LR O#@bY T,
AVec=2.7V HCLK=40 MHz %> 7'V > 7 I#fi: 0.6 ps, =~ 7 Il 1.4 ps
1.8 V=AV(cc<2.7V HCLK=40 MHz %> 7'V > ZI§fi: 1.2 ps, = ~XT7 IREf]: 2.8 ps
1.65V=AVce<1.8 V' HCLK=40 MHz # > 7"V > ZWfl: 3 us, =2 2 X7 HE: 7 ps
VP T Y v TRER(s), 2T 7 a7 A (tlee) DS AR T H LI LTI,
BTV T, 2T ey VAMOBREICOWTUL[FM3 773 XY 7 =TI 0~v=a7 ) 7ThaZ<rafElo
FCHAPTER: A/D 22> N—# | OFEEZL T Z X0,
AD U R—=HDVLIVAZDFREITZAPB IR 0y I DFA I T TRENET,
A/D 2 R—EREHGE SN TN D APB RAFBFIZONWTIL 18, 7 v v 7 84 ¥ 7T 0] BB LTLIIEEN,
ny/RBLNarXTruy 7R —27 1y 7 HCLK)»HAERINET,
#2: AMNERA =X U R X ) B e ) TRERIEE DY £9, LT DERET LT Y R AR EL TS
SV,
#3: 3 AT R (o) 1 (@ 2)DE T,

VTV Ty
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ANxx av/L—4
Rexr 77F+BAJANIHF  Ran

7z LA AN

ESRER

—___ Can

(& 1) ts=( Ramvt Rexr ) X Camnx 9
ts: YTV THEH [ns]
Ram: A/D D ASEHIKQ]=22kQ 2.7 VEAVec=3.6V DFEE
A/D DAFHEHIKQ] =5.5kQ 18 V=AVcc<2.7V DL
A/D D AIHEHIkQ] =10.5kQ  1.65 V=EAVec < 1.8V DA
Cam: A/D D ASIRE[pF]1=94pF 1.65V=AVcc=3.6V DFEEH
Rext: SMBIEEOHE A v E—F v 2 [kQ]

(3 2) te=tcck x 14
tc: LT IR
teck: LT Ty o [EH
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12Ey FAD aVNR—2DRAENES

G fERE: A/D A N—=ZIZ X OFRIFRER T T m 721k

Wi ERMERE Ba hTrPva vl
(0b000000000000 <—— 0b000000000001) & 7 )L A 7r—)L kT L P 3
(Ob111111111110 «<— ObII1TII111111) %G A 72 E KR & FERR O MR & O 2=

Wi ERMRRE: )3 — FZ ILSB 21k S ¥ 2 OIS ER AJEEOBARED b D=

)—X

BOERMERE MO ERERE
OXFFF-
EROLTHFMN “ . _
OXFFET oo Ox(N+1)T EEOEHRIFHE \.' _____ 5
{1 LSB(N-1) + Vz1} § 5 § ;
OxFFD; N : ;
%’ ad ST 5 5
; : L (RS 1EEEE N
R . R N A R OxN : :
D ' ' H H
=~ 0x004+ R I S ©Vnr R : :
f'\: 5 : (S23A1E) Ry . :
'|~ 0x0037 A ik Ox(N-1)T o I FERS L ViNenT
o TN o | | T (A1)
0x002+ e p——i--? : | Ve
L EERE ; g (FAIE)
0x001 et 0x(N-2) —eeeeeend
Var (SEHIfE) g RO TR
AVss AVRH AVss
T7FATAA 7HOIAS
FosLEnN omgtee = - {ILSBXIN-1D)* Vo ) op

1LSB

Vin+1)T - VNT

— s 2k /N = _

TOZIHAN OMOSERERE 1LSB 1[LSB]
_ VFsT - Vzr

1LSB = 4094

N:  ADaIVN—4ETFTT4a )LHAE

Vzri TS ILHEAA 0x000 A S 0x001 [2ER T HEBIE
Vest: T8 JLHE D OXFFE m 5 OxFFF 28B4 5 EE
Wnt: T AN O (N- 1), OxN (2B T HEE

AVRH
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1) —X

12.7 USB #t&
(Vee=3.0V ~3.6V, Vss =0V, Ta =-40°C ~ + 85°C)
£ L |_ L
HE s | mFa &5 BEE. 70 EX B4 -k
AJJ"H" L ~VEE Vi - 2.0 Vee+0.3 Vo*1
"L LR \Y% - Vss-0.3 0.8 vV o[*
I AT ~ I ss
FEEN AT Vo - 0.2 - Vo[*2
FEhoxwreT—RFL oy Vem - 0.8 2.5 VvV | *2
4l
H"H" L~V Vou VT ATAE % 2.8 3.6 vV [*3
=15kQ
Al
HJ"L L~V VoL TIVT v THHL 0.0 0.3 Vo |*3
UDPO, =1.5kQ
71 AF—NEE Vcrs | UDMO - 1.3 2.0 V |*4
37 B Y R tER Full-Speed 4 20 ns |*5
H R
SR YRR trF Full-Speed 4 20 ns |*5
ijj ;/j; 0 tFRM Full-Speed 90 111.11 % |*5
HhOA o e—Fr 2 ZDRV Full-Speed 28 44 Q |*6
37 Y R tLR Low-Speed 75 300 ns |*7
SR D KRR tLr Low-Speed 75 300 ns |*7
i{: 72/)4; 0 I tLREM Low-Speed 80 125 % |*7

*1: USB I/O @ Single-End-Receiver DA A > F > 7 « AL v a /L R
J A REEEART IR D720 ATV AREZE R T E T,

IZ. Differential-Receiver Z{#H L £,

WICRESNTWET, F£7-.
*2: USB &) T — X 5 5 DZ{F I

E i Vi (Max)=0.8 V, Viu (Min) = 2.0 V(TTL A7) D #iH

Differential-Receiver (%, Z=#E)T —X Ay —hv - 7

FURUT7 LA LYLZRIL, 08V ~2.5V OFFNICH D & ZI121d, 200 mV OZEBATEENH Y £3, LiLEEH

X, 2y« —

RADEEFH L EbhTWET,

1.0

i

ATEEV]

0.2

w=/INEE

bl

0.8

25

QEY - E—RAHEE [V
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*3: N7 A SO AIERENGE /1L, Low-State(Vor) T 0.3 V LR (5 3.6 V, 1.5 kQ £i4ir), High-State(Von) T 2.8 V LA E F7F > K, 15kQ
AT,
*4: USB 1/0 DOAMERZEE)H J1{E B(DHD-)D 7 1 ZAEEIL, 1.3V ~2.0V OFFENICH Y £,

D+ +
Max 20V /e N
Vcrs fR1& &R
Mnisv S X oRS R S0 B

f

D-

*5: Full-Speed 7287 — Z {55 DL Y (Trise) & 32 T Y (Thal)FEHHE TT, HIMEBEED 10% ~90%H DR TERINE T,
% 7= Full-speed Buffer (2B L Tix, To/Tfix. RFIHREH/MNIT H72012, ToTEEE£10%UAN EHE S TWET,

B e

Trall
3k V) B T Y R
Full-speed Buffer
1 Rs=27Q
XD+ — —Wy

TxD-

| i 1L
| ( ) C=50pF
3-State Enable —— } /;

*6: USB Full-speed ##5¢1%. 90 Q + 15% DA > v'— &' A(Differential Mode) T, ¥ —/V RENTZY A A b « XTr—7 L% L
TIThET, USB HKIL, USBDriver D /1A B —X 2 2T 28 Q~44 Q OFIANICARITHIZR BN L2 HELTEH
D, EFEEHEEEME L, NTURAELDBTEDI, T4 A7 U — MEFHEFIZRR) ZNT 52 L2 BEL TWEJ, AUSBIO
Z TR OBMCIE, BEIHEHIRs & LT 25Q~30 Q HERE 27 Q)20 L 2R 280,
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Full-speed Buffer

! '/ Rs
TxD+ — m 28Q ~ 44Q Equiv. Imped.

: 5 Rs
T™xD- __. K_\ 28Q ~ 44Q Equiv. Imped.

3-State Enable %J | HFITERE LTEREL TS,

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

Rs EF#EHRE 25Q ~ 30Q
HRMEELE LT 2TQ OEIEREMAMLTLES LY,
Ff-. E24 RH|TERES5%LUNDEH ] #THERALCFEILY,

*7: Low-Speed BT — #5503 _E V) (Trise) & 32 F O (Tfall) L E T9,
HMEBBED 10% ~ 90%H ORI CER S NET,

A 90%  90% -\

- -

Trise Trall
kY EEE T Y EfE

SEB A S1X. [Low-Speed Load (Compliance Load)] &M L T 72 &0,

Document Number: 002-05632 Rev*B

Page 104 of 131



& CYPRESS

- EMBEDDED IN TOMORROW

MB9AB40NB < !)—X

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

Low-speed Buffer

TxD+

TxD-

deé L CL = 50pF ~ 150pF
Yo /77;

3-State Enable *.J

CL = 50pF ~ 150pF

Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2

Low-speed Buffer

oL Rs=270
TxD+ AN 1 VTERM

CL=
e 1 200pF ~ 600pF = Rpu

! Rs=270
™D — MA—r

g) CL= Rpu=1.5kQ

3-State Enable ——

___________________

/; 200pF ~ 600pF VTERM=3.6V

Low-Speed Load (Compliance Load)

TxD+

TxD-

Low-speed Buffer

3-State Enable QA—Q

7 Rs=270
Ay
CL = 200pF ~ 450pF
%
Rs=27Q
Ay 1

CL = 200pF ~ 450pF
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12.8 EEERHFYE
128.1 HEFEH LY F

MB9AB40NB

Y1) —X

(Ta = - 40°C ~ + 85°C)

. HAEIE
EH s & - BfT wE
=/ g% BX

MR EE VDL . 1.38 1.50 1.60 V| R T
FERR AT vpu | SVHRY ~00000 1.43 1.55 1.65 V| EEERR
R AT VDL . 1.43 1.55 1.65 V| AR T
M%* vpu | SVHR® =00001 SVHR = 00000 0 {E V| EBEERE
IR VDL | (uesi— 00010 4 | 160 | 1.73 V| EIERE R
ﬁ’%f&%?é*E VDH SVHR = 00000 D }A& & V| SR
B VDL [ o iesi ~ o011 152 | 165 | 1.78 V| IR TR
ﬁ’iﬁéﬁf VDH SVHR = 00000 O }LA&fiE V| EEERAE
e VDL |\ iesi— 00100 156 | 170 | 1.84 V| BER TR
ﬁ’iﬁéﬁf VDH SVHR = 00000 D #5fi V| EEERAE
R VDL | iimsi— 00101 161 | 175 | 1.89 V| BERE R
Mﬁﬁfﬁ VDH SVHR = 00000 ® HIA&fiE V| LA
e VDL | (e 00110 1.66 | 1.8 | 1.94 V| BIERE TR
ﬁﬂ%ﬁ VDH SVHR = 00000 ® k& V | BE AR
BB VDL | (uesi— o011 170 | 185 | 2.00 V| BERE TR
Mﬁﬁfﬁ VDH SVHR = 00000 D }A&fiE V| LS
A VDL [ \reu— 01000 173 | 190 | 2.05 V| IR TR
ﬁ’iﬁéﬁf VDH SVHR = 00000 O} V| EE SRR
e VDL | (\riesi— 01001 179 | 195 | 2.11 V| BER TR
ﬁ’%l‘%‘*ﬁ VDH SVHR = 00000 D #A&fiE V| EEESAR
B o e B E | 200 | 2.16 V| BERE R
Mﬁﬁﬂ? VDH SVHR = 00000 ® #A&fiE V| B LA
i VDL | (e ololl 1.89 | 205 | 221 V| BIERE TR
ﬁﬁrlﬁf‘* VDH SVHR = 00000 ?#A&fiE V| EEERAR
B VDL | uew_ o100 230 | 250 | 2.70 V| BERE R
ﬁﬂﬁéﬂ* VDH SVHR = 00000 D KA fiE V| LA
R VDL [ imsi—orto 232 | 260 | 281 V| EBIERE TRy
ﬁﬁrlﬁf‘* VDH SVHR = 00000 ?#A&fiE V| EEERAR
i VDL | e oo 248 | 270 | 2.92 V| EER TR
ﬁﬂﬁéﬂ* VDH SVHR = 00000 D KA fiE V| LA
it VDL | \resi— o111 258 | 280 | 3.02 V| EIER TR
ﬁﬂﬁéﬂ* VDH SVHR = 00000 O }i#& & V| LA
i VDL | oyiesi— 10000 267 | 290 | 3.13 V| BIERE TR
ﬁ’%f&%%lf VDH SVHR = 00000 ;A& fiE vV | BE LR
B VDL | e~ 10001 276 | 3.00 | 3.24 V| BIERE R
FRBRFEE VDH SVHR = 00000 O & V| BE LR
R VDL | i — 10010 285 | 310 | 3.35 V| FBIERE TRy
ﬁ’%f&%%lf VDH SVHR = 00000 D ;A& fiE V| BE AR
B VDL | (iew— 10011 294 | 320 | 3.46 V| BERE TR
ﬁqzﬁ?af VDH SVHR = 00000 D& V| BE LR
LVD ZERF LI tLvpw - - - 5200xtcycp*? us

LVD f# HE 4k E%EF'? tLvDDL - - - 200 us

*1 RBEMRHEBELEHEL Y AZ(LVD_CTL)D SVHR v b, EBEHRH U &~ T SVHR =00000 (2L S E T,

*2:teyep X APB2 XA 7 1w 7 DY A 7 JVEEE] T,
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12.8.2 EEFHELHEAH
(Ta=-40°C ~ + 85°C)

HH ERE= & R B4r e
&I BE &K

1 BT VDL 1.56 1.70 1.84 V | BIERE FHEE
fEBRTEIE VDH SVHI=00100 1.61 1.75 1.89 V | BIEEHEE
*ﬁﬁjj'jf VDL SVHI = 00101 |—L01 1.75 1.89 \% %Erﬂégﬂ#
fEbREEE VDH 1.66 1.80 1.94 V | BIEEHEE
R VDL SVHI = 00110 166 1.80 1.94 V_ | EIERE TR
fEbRE T VDH 1.70 1.85 2.00 V | EE AR
R VDL SVHI=0011] |L70 1.85 2.00 V| EIERE TR
bR+ VDH 1.75 1.90 2.05 vV | & SR
BT VDL 1.75 1.90 2.05 V | BIERE FHEE
R BT VDH SVHI=01000 1.79 1.95 2.11 V | BIE LA
fR A VDL SVHI = 01001 |—L72 1.95 211 V| TR TRy
M&%Eﬁ VDH 1.84 2.00 2.16 V | BE AR
TR TR VDL SVHI = 01010 134 | 2.00 2.16 v ?-%EI&%TH#
bR F VDH 1.89 2.05 221 V | & SR
R E VDL SVHI = 01011 1.89 2.05 221 V | BERE TR
bR F VDH 1.93 2.10 2.27 vV | & LR
fR 1 VDL SVHI = 01100 230 | 250 2.70 V| R TR
M&%Eﬁ VDH 2.39 2.60 2.81 V | BE AR
fR 1 VDL SVHI=o01101 239 2.60 2.81 V| EIERE TR
M&%Eﬁ VDH 2.48 2.70 2.92 V | BE AR
R VDL SVHI= 01110 248 | 270 2.92 V_ | EBIERE TR
ﬁq:ﬁ,%* VDH 2.58 2.80 3.02 V | &E LS
R VDL SVHI= 01111 |28 | 2380 3.02 V| BIERE R
ﬁq:ﬁ,%* VDH 2.67 2.90 3.13 V | & LR
R A VDL SVHI = 10000 267 | 2.90 3.13 V_ | IR TR
fRBR T VDH 2.76 3.00 3.24 vV | EE R
R VDL SVHI = 10001 |—276 | 3.00 3.24 V| TR TRy
fRBR T VDH 2.85 3.10 3.35 V | BE AR
R VDL SVHI = 10010 285 | 3.10 3.35 V| IR TR
bR E T VDH 2.94 3.20 3.46 V | &E LS
R VDL SVHI= 10011 |24 | 320 3.46 V| IR TR
FREREEE VDH 3.04 3.30 3.56 V | BE RS
LVD ZERE 6 ] tLvDw - - - 5200xtcycp* us

LVD #& H 1 SiE R ] tLvDDL - - - 200 us

* teycr 13 APB2 XA 7 1w 7 O A 7 VEEE T,
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129 75y atEYEAAEEREE

1291 WABHEFFRE
(VCC =1.65V ~ 36V, Ta=- 40°C ~ + 850C)

BRIE
HE | me | B s
W 11 2, R
ASEdan Fa6 e~ h) 30 528 s | VAT AL DA Ny REIERR <
F v T LR 6.8 18 s T DI ERTEIA R H 2 & e

*OEEIIHATIER ONERE, RRIFEFE#RZ 1 AR E TORIEETY

12.9.2 BMAZY A OIET—5RIFHE

HERAHY A Y )L(cycle) FIFERE (5F) B
1,000 20 *
10,000 10 *

*: SR +85°C IR
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12.10 R & 2\ A 15 iR EFRE

12.10.1 EHBEH : SAA/WKUP
PNER RIS DIE IR ERZ A 225 71 75 ZEERME £ TORM 2R L7,

'imAHY > MR
(Vee = 1.65V ~ 3.6V, Voo = 1.1V ~ 1.3V, Ta = - 40°C ~ + 85°C)

. HREE
EH B - B3 wE
T mE | mx - i
A —FF—F teyec ns
=i CR ¥ A ~F— K
AL LB AT 40 80 us
PLL # A ~E— K
{3 CR 4 A ~F— } 340 680 us
YT HA = tienT 680 860 us
ETE f; .1]&% . 268 503 us
TATT AL AL ALy TE—F 268 503 us | RAM {2555 0

* BURBRAE O F KBTI CR ORGEEITIRF L £ 7,

AR B A FIREER (5 B EIA A 1T )

External
interrupt

Interrupt factor

Active
accept

|

R B |

! tient
Interrupt factor
clear by CPU

CPU
Operation Start

* AAEIEDATMINL T Y =y DRHERE R
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AE A ERBEG(RER Y Y — R EAAHEREF)

Internal
resource
interrupt

Interrupt factor

Active
accept

[

e —

! t

ICNT
Interrupt factor
clear by CPU
CPU
Operation Start

*RHBEENE—FOLE, NEY Y =20 b OEIAIEIRERICE ENEE A,

<HEEFE>

-  ERERLEEEENF—RFTEIZELGYET,
BEEEENFE— FH 6 DEFRERL [FM3 773 NYTzS)Nv=2F/] D [CHAPTER 6: (EHEEHE— F]
DI ZNL E— FEIEHBESHBL TS,

- BARERE, CPUERT BEIEE— FIZESEENE— FEBBFIDRKEICKEFELET, FMIL[FM3 7731 N
ZISNV=2F/N] D [CHAPTER 6: (E;5BENE— ] #ZEL TS L),
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12.10.2 EHEH - v F
Uty MERRNS 7 v 7T AEERIGE CORMZRLET,

'imAHY > MR
(Vee = 1.65V ~ 3.6V, Voo = 1.1V ~ 1.3V, Ta = - 40°C ~ + 85°C)

\A RS ot Bify )
: B Bk . .
A2y —FF— ] 148 263 us
i CR # A ~F— R
A BZA~E—F 148 263 us
PLL # A <vE—
3 CR # A v E— I 248 463 us
Y7L A wE— R tRONT 312 496 us
RTC £— K
ANy FE—F 268 503 us
74 —F A5 RICE— K 308 583 us | RAM fRff7e L
TA—TAL LA ARy TE=R 268 503 us | RAM {85 0
* A EORKMEIZNE CR DREEITKFE L ET,
R A EIREEBI(INITX £ 57EF)
INITX
S |
[ [ [
' By ! '
C i
Internal reset Reset active | Release
‘ [
[ [ [
I -
! : trenT :
| [
[
|
[
[
CPU
Operation Start
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AB A ERBEG(REY V—R Y £y MERE)

Internal
resource
reset

Internal reset Reset active Release

| trenT

CPU

Operation Start

*RHBEENE—ROLE, WEY Y =260 ) By METIIERERICE ENEE A,

<EEFEH>
-  EREREEEENT—FEICEGYET, BEHEENE— FH6DERERIE [FM3 7731 NYTT S5/
Y=a2F/J] D [CHAPTER 6: (E;5EBZENTE— F] DX Z /1 E— FEEFHBIESHEL TS S0,

- BAAREER.CPU H1ERT BEIEE— FITIEEEE D E— FEBFIDKEICHFL T, FML[FM3 7731 ~
Y7z 5)v=a2F/] D [CHAPTER 6: IE5EZEZHE—F] #FHL TS0,

- NWNO—F Uty MNEBEFBRE Yt FEE ERERICIIEFAEFEA, /NT—
Tty MEBERLE Yy R, [12.57./5T—F 2ty FE1L 320 FBBL TS,

- Yty rFHSDEREE, CPUIIEEZECR SCE—RFICEBLET, X100y 0PPLL 20y 0 FEHT 355,
BEMTAL 200y 0 BIRETIFLEMD., X12PLL 20voDETIFLEMIGEIZLYET,

- B Y=Yty FERTF Y F Ry Tty M CSV YUty FERLET,
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13. 47— 5 8%
y FoFvF FoFvS ©wy b33 ¥
otk I59LarEY SRAM noir—o ak
Main: 64 Kbyte
MB9AFB41LBPMCI1-G-JNE2 Work: 32 Kbyte 16 Kbyte
. 7Z AF v « LQFP
Main: 128 Kbyte . or
MB9AFB42LBPMCI1-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.5mm £ F),64 £
(LQDO064)
Main: 256 Kbyte
MB9AFB44LBPMCI1-G-JNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41LBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte
. 77 AF w7 « LQFP
Main: 128 Kbyte . o
MB9AFB42LBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.65 mm £ F),64 £
(LQG064)
Main: 256 Kbyte
MB9AFB44LBPMC-G-JNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41LBQN-G-AVE2 Work: 32 Kbyte 16 Kbyte
. I AF w7« QFN
Main: 128 Kbyte . o
MBI9AFB42LBQN-G-AVE2 Work: 32 Kbyte 16 Kbyte (0.5mm £ v F), 64 & FLA
(VNCO064)
Main: 256 Kbyte
MB9AFB44LBQN-G-AVE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41MBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte
. 7ZAF w7 - LQFP
Main: 128 Kbyte o o
MB9AFB42MBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.5 mm £ F).80 '
(LQHO080)
Main: 256 Kbyte
MB9AFB44MBPMC-G-JNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41MBPMC1-G-JNE2 Work: 32 Kbyte 16 Kbyte
. 7FAF v « LQFP
Main: 128 Kbyte . o
MB9AFB42MBPMC1-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.65 mm £ F),80 v°
(LQJ080)
MB9AFB44MBPMCI-G-INE2 | Main: 236 Kbyte 32 Kbyte

Work: 32 Kbyte
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) FoFvS FoFvF 0w A 33 '
Tt I5vL AT SRAM A i ax
Main: 64 Kbyte
MB9AFB41MBBGL-GE1 Work: 32 Kbyte 16 Kbyte
. 77 AF v - PFBGA
MB9AFB42MBBGL-GE1 Main: 128 Kbyte 16 Kbyte (0.5mm E > F),96 >
Work: 32 Kbyte
(FDG096)
Main: 256 Kbyte
MB9AFB44MBBGL-GE1 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41NBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte
. 7T AF > 7« LQFP
Main: 128 Kbyte o o
MB9AFB42NBPMC-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.5mm t" > F),100 &°
(LQI100)
Main: 256 Kbyte
MB9AFB44NBPMC-G-JNE2 Work: 32 Kbyte 32 Kbyte
LA
Main: 64 Kbyte
MB9AFB41NBPQC-G-JNE2 Work: 32 Kbyte 16 Kbyte
. FFAF v - QFP
Main: 128 Kbyte o N
MB9AFB42NBPQC-G-JNE2 Work: 32 Kbyte 16 Kbyte (0.65 mm > 5),100 £° >~
(PQH100)
Main: 256 Kbyte
MB9AFB44NBPQC-G-JNE2 Work: 32 Kbyte 32 Kbyte
Main: 64 Kbyte
MB9AFB41NBBGL-GE1 Work: 32 Kbyte 16 Kbyte
. 77 AF > 7 - PFBGA
Main: 128 Kbyte . o
MBY9AFB42NBBGL-GE1 Work: 32 Kbyte 16 Kbyte (0.8 mm &' F),112 &7
(LBC112)
Main: 256 Kbyte
MBY9AFB44NBBGL-GE1 Work: 32 Kbyte 32 Kbyte
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14,89 75— - S ig~tiEE

MB9AB40NB < !)—X

Package Type Package Code
LQEP 100 LQI100
| Eywy | Eyy
D1 D1
Hanampanan i RAsAnanant HasanampnnianemmaRanegt
76 A = 50 50 £H /= 76
—— = —_— =
] o = o
] o = o
= = = =
] o = o
] o = o
= = = =
= = = =
] o = o
] o = o
= = = =
= = [EL]E] = = [EL]E]
[«] = = [ A = = [ &
] o = o
A —_— = e —_— = e
—— = —_— =
] o = o
= A = = =
i o = o
100 O Fo 26 26 o F100
1‘| |—E| 25 25 1 -
— 4x
ax g Slosofc]rs[o] BOTTOM VIEW
oz
[020] [o] _l—p A
TOP VIEW
SEE DETAIL A
A
\ 08 7 ‘ | A
| HIJIJIJIJIJLHﬂ.m SEATING
Lo PLANE \ Al—' c—
u——{-BEE "3 —o—
L SECTION A-A'
SIDE VIEW
_— DETAIL A
DIMENSIONS NOTES :
SYMBOL  m o Tnom. IMax. | 1. ALL DIMENSIONS ARE IN MILLIMETERS.
"y — T — 170 /ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — [ 015 /3\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 015 | — | 027 /A\TO BE DETERMINED AT SEATING PLANEC.
005 | — T 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 12.00 BSC AT DATUM PLANE H.
/B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
e 0.50BSC WITHIN THE ZONE INDICATED.
E 16.00 BSC REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
= 1200850 SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
i 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.
/B\DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.,
A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
PACKAGE OUTLINE, 100 LEAD LQFP 002- 1 1 500 *A
14.0X14.0X1.7 MM LQI100 REV*A
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Package Type

Package Code

QFP 100

PQH100

([040|C|A-B|D

TOP VIEW

SEE DETAIL A

4x AAA
b AJo20]c]AB]D]
[$[013@[c[~E@[0®)] A

BOTTOM VIEW

o UL,

Il
. Ac
i S W e e ard i
A PLANE &
L1 l—b—m
SECTION A-A
SIDE VIEW DETAILA
NOTES
SYmBOL DIMENSIONS EE—
i Tnom Tvax 1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

A — | — |83 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 | — [o23 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

5 3390B5C 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.

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

0 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.
2 025 BSC /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR

PROTRUSION (S8) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

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

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

002-15156 **

PACKAGE OUTLINE, 100 LEAD QFP
20.00X14.00X3.35 MM PQH100 REV**

Document Number: 002-05632 Rev*B

Page 116 of 131




& CYPRESS

- EMBEDDED IN TOMORROW™
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Package Type

Package Code

LQFP 80

LQHO080

=1 A

2]

AN

D1}

RAAARARAAAAAA

RARARAE

TOP VIEW

SIDE VIEW
SYMBOL DIMENSIONS
MIN. | NOM. | MAX.
A — | — | 170
Al 005 | — [ 015
b 015 [ — | 0.27
¢ 009 | — | 020
D 14.00 BSC.
D1 12.00 BSC.
e 0.50BSC
E 14.00 BSC.
E1 12.00 BSC.
L 0.45 | 060 | 0.75
L1 0.30 | 0.50 | 0.70

BOTTOM VIEW

SEATING
PLANE

b

DETAIL A SECTION A-A'

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS  (mm)

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

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

/A 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
AT DATUM PLANE H.

ADETAILS 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.

ADIMENSION 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.

&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 LQHO080 Rev **
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Package Type Package Code

LQFP 80 LQJ080

A

D

AN
RAARAAAAR

D1

@
3

@
2

ARAAARAARG
1
!

0

IS
S

m
N
m

N
4

20
x LA
Al AJoio]c]as]p] BOTTOM VIEW
SJoz0]c]as]p] b E!Iﬂﬂﬁn]ﬂi@li@]
TOP VIEW
2 JSEE DETAIL A

A
A
mﬁ 7 1AL 0
" PLANE T ¢

i .“_MSJ ey .

SECTION A-A'
L

SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. [ MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
' LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 [ — | 0.20 %DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
TO BE DETERMINED AT SEATING PLANE C.
A .32 .
b 016 | 0.3 0.38 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
009 | — | 0.20 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 16.00 BSC AT DATUM PLANE H.
D1 14.00 BSC /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 045 | 060 |0.75 /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 0.70 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
- - MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
6 0 — 8 THE LOWER RADIUS OR THE LEAD FOOT.

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

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

002-14043 **

PACKAGE OUTLINE, 80 LEAD LQFP
14.0X14.0X1.7 MM LQJO80 REV**
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Package Type Package Code

LQFP 64 LQDO064

D1l AA
48 L] 33 33 48
RAAAAAARAARAARAA RAAAAARAARRARARA
49 e 32 32 = 49
= E &l 2 =
= g £ g
= = [g] = =
A = = = =
w2 OF = = =i
HHHHHW iEELELL: LG LR
1 16 16 1
» YN ax AAN
% T o ~s]0] BOTTOM VIEW
b [$o0s®@]c] A—B®
TOP VIEW
A SEE DETAIL A 0"‘8
vl ‘* ! Ac
SEATING \ b
A PLANE L1 Al
ECTION A-A"
L A}A SECTIO
SIDE VIEW
DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. [ MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A _ _ 1.70 ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 0.00 — 1020 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

b 0.15 _ 027 /A\TO BE DETERMINED AT SEATING PLANE C.

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 12.00 BSC. AT DATUM PLANE H.
D1 10.00 BSC. A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
e 0.50BSC
/A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 12.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1l 10.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

L 045 | 0.60 | 0.75

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

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-11499 **

PACKAGE OUTLINE, 64 LEAD LQFP
10.0X10.0X1.7 MM LQD064 Rev**
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Package Type

Package Code

LQFP 64

LQGO064

TOP VIEW

—

/—SEE DETAIL A

m
=
m

A LLL L EELEE:!

Fr17

ax LA BOTTOM VIEW
SEIEEE

— b EE@[+sOk0] A

[S]oo]c]
SIDE VIEW

SYMBOL

DIMENSION

MIN. [NOM.

MAX.

A

1.70

Al

000 | —

0.20

0.27 | 0.32

0.37

009 | —

0.20

14.00 BSC

12.00 BSC

0.65 BSC

14.00 BSC

E1l

12.00 BSC

0.45 | 0.60

0.75

L1

0.30 | 0.50

0.70

0° —

80

e V] sl 43

DETAIL A

j-— |y —|

-

SECTION A-A'

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

TO BE DETERMINED AT SEATING PLANE C.

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

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

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

DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION S ) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b

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

&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.

002-13881 **

PACKAGE OUTLINE, 64 LEAD LQFP
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Package Type Package Code
QFN 64 VNCO064
$lor0@[c|A[e]
1 | D2
D A
48 - 33| D 33 48
[Sloo]c] 49 32 —_3p 49
2X = & [o10M|c|AlB

-]

)

-]

A 5

£] oo E2

»)

-]

»)

)

7 -]

17 L ..B 64
64 ]
%
16 16
INDEX MARK Iﬁl A /@
ATom[c] L $o.1o; cJA[B]
TOPVIEW 2X BOTTOM VIEW 005W|C

AL SIDEVIEW_
DIMENSIONS
SYMBOL
MIN. |NOM. [MAX.
A — | — o9
AL [o000| — [o05
D 9.00BSC
E 9.00 BSC
b 0.20 | 0.25 [0.30
D2 6.00 BSC
E2 6.00 BSC
0.50BSC
0.20 REF
L 0.35 | 040] 0.45
N 64
ND 16

SEATINGPLANE

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCING CONFORMS TO ASME Y14.5M-1994.

3. NISTHE 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.

6. MAX. PACKAGE WARPAGE IS 0.05mm.

7. MAXIMUM ALLOWABLE BURR IS 0.076mm IN ALL DIRECTIONS.

PIN #1 1D 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**
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Package Type Package Code
BGA 112 LBC112
D}
D1}
[~
o020 c J)
X u[ OO0OO0O0O0OPOOO0O0OG
©w] O0000QPOOO0O0OO0
eH | 00000V 0000O0 A
1O O0000POO0O0OO0O0
1—‘——OOOO+"+OOOO
s O0O00++0 0000
+[ O0O000POROOO
s O0O00O0OPOOQ0O0
2 O0OO0OO0O0OOPOOOD0
1] O0OO0O0O0OPOOO0O
PIN A1 INDEX MARK
CORNER E —i-gD INDEX
o
TOP VIEW 2X BOTTOM VIEW
DETAILA
Al N 3\
r_ r —
_I_\J! UUUU\J\/UUU ) !)
\ —_ /
E 0.10 112X ¢b
DETAIL A $0.08(M) ..E SIDE VIEW
NOTES:
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL MIN. NOM. MAX. 2. SOLDERBALL POSITION DESIGNATIO N PER JEP95, SECTION 3, SPP-020,
A ; ; 145 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
Al 0.25 035 045 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.
c 1000 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
~ 50055 SIZE MD X ME.
0 3,00 BSC /5\ DIMENSION "b* IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
oD " PLANE PARALLEL TO DATUM C.
VE " /6\"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.
b 038 0ds Py WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
e Py SD" OR "SE" = 0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
eE 0.80 BSC
"SD" = eD/2 AND "SE" = eE/2.
D 0.00
/I\ALCORNERTO 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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Package Type Package Code
BGA 96 FDG096

Ml

n o
A [

—
[2loz0[c] .| bbooodooood

2X

0 O0000POOOOO

1| 00000000000 |
—~000+++++000
T 290+ ++000
E SO-O++1++060 ED
.| coo+++++000 |t
«|ocoo+++++000
.| ocooocovoo000
:|ooooodooO0OOO
1| 0ooo00p000OGC;
/ ﬁ L K J H G E D c B A
PIN AL INDEX MARK /N INDEX
CORNER A E ——{37)
TOP VIEW o 20)'(20 BOTTOM VIEW
DETAIL A
? //]020]c r A \
L ]
1_U OO0 POOUU0
E- C —_—
M . %6x 9 b SIDE VIEW
DETAILA_ [&]@oos@[c[A[e] E—
NOTES:
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL MIN. NOM. MAX. 2. SOLDER BALL POSITION DESIGNATIO N PER JEP95, SECTION 3, SPP-020.
A - - 1.30 3. "e"REPRESENTSTHE SOLDER BALL GRID PITCH.
Al 0.15 0.25 0.35 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
D 6.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
E 6.00 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
D1 5.00 BSC SIZE MD X ME.
E1 5.00 BSC @DIMENSION "b" 1S MEASURED AT THE MAXIMUM BALL DIAMETER IN A
MD 1 PLANE PARALLEL TO DATUM C.
ME 11 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
N % DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
I b 0.20 0.30 0.40 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR"SE" = 0.
eD 0.50 BSC
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
eE 0.50 BSC
"SD" =eD/2 AND "SE" = eE/2.
SD 0.00
AAl CORNER TO BE IDENTIFIED BY CHAMEFER, LASER OR INK MARK
SE 0.00

8.

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

BALLS.

002-13224 **

PACKAGE OUTLINE, 96 BALL FBGA
6.0X6.0X1.3 MM FDG096 REV**
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15.T5v 4R

AT MBYAB4ON, MBOAB4ONA 35 L T8 MBY9AB4ONB + U — XD T v X B LET, SEMBERIZ. =T v XD N Y HEE,
WO, RERRREE, YU arF 70y BV a VoMM MRS EEESATHET,
ANTERNZENELES, &KEV OV A 7L AORGEAHEE £ T AL 2 a0,

15.1 HEEZRITH5RE

B
IR

MB9AFB41NPMC-G-JNE2, MBOAFB42NPMC-G-JNE2, MBOAFB44NPMC-G-JNE2,
MB9AFB41NPQC-G-JNE2, MBIAFB42NPQC-G-JINE2, MBO9AFB44NPQC-G-JNE2,
MBY9AFB41NBGL-GE1, MB9AFB42NBGL-GE1, MBOAFB44NBGL-GE1,
MBY9AFB41MPMC-G-JNE2, MBOAFB42MPMC-G-JNE2, MBOAFB44MPMC-G-JNE2,
MB9AFB41MPMCI1-G-INE2, MBOAFB42MPMC1-G-JNE2, MBO9AFB44MPMC1-G-JNE2,
MB9AFB41MBGL-GE1, MB9AFB42MBGL-GE1, MB9AFB44MBGL-GE1,
MBY9AFB41LPMCI1-G-JNE2, MB9AFB42LPMCI1-G-JNE2, MBOAFB44LPMC1-G-INE2,
MBY9AFB41LPMC-G-JNE2, MBO9AFB42LPMC-G-JNE2, MBOAFB44LPMC-G-INE2,
MBY9AFB41LQN-G-AVE2, MB9AFB42LQN-G-AVE2, MB9AFB44LQN-G-AVE2

Rev. A

MBY9AFB41NAPMC-G-INE2, MBOAFB42NAPMC-G-JNE2, MBOAFB44NAPMC-G-JNE2,
MB9AFB41NAPQC-G-JNE2, MBY9AFB42NAPQC-G-JNE2, MB9AFB44NAPQC-G-JNE2,
MB9AFB41NABGL-GE1, MB9AFB42NABGL-GE1, MB9AFB44NABGL-GE1,
MBI9AFB41MAPMC-G-JINE2, MBY9AFB42MAPMC-G-JNE2, MBOAFB44MAPMC-G-JNE2,
MB9AFB41MAPMCI1-G-JNE2, MBOAFB42MAPMCI1-G-JNE2, MBOAFB44MAPMC1-G-JNE2,
MBI9AFB41MABGL-GE1, MB9AFB42MABGL-GE1, MB9AFB44MABGL-GE1,
MBI9AFB41LAPMC1-G-JNE2, MBOAFB42L APMC1-G-JNE2, MB9AFB44LAPMC1-G-JNE2,
MB9AFB41LAPMC-G-INE2, MBOAFB42LAPMC-G-JNE2, MBOAFB44LAPMC-G-INE2,
MBY9AFB41LAQN-G-AVE2, MBOAFB42LAQN-G-AVE2, MBOAFB44L AQN-G-AVE2

Rev. B

MB9AFB41NBPMC-G-INE2, MBOAFB42NBPMC-G-JNE2, MB9AFB44NBPMC-G-JNE2,
MB9AFB41NBPQC-G-JINE2, MBO9AFB42NBPQC-G-INE2, MBY9AFB44NBPQC-G-JNE2,
MB9AFB41NBBGL-GE1, MB9AFB42NBBGL-GE1, MBO9AFB44NBBGL-GEI,
MB9AFB41MBPMC-G-JNE2, MB9AFB42MBPMC-G-INE2, MBO9AFB44MBPMC-G-JNE2,
MBY9AFB41MBPMC1-G-JNE2, MB9AFB42MBPMC1-G-JNE2, MB9AFB44MBPMC1-G-JNE2,
MBI9AFB41MBBGL-GE1, MBO9AFB42MBBGL-GE1, MB9AFB44MBBGL-GEI1,
MBI9AFB41LBPMCI1-G-INE2, MBOAFB42LBPMC1-G-JNE2, MB9AFB44L.BPMC1-G-JNE2,
MBI9AFB41LBPMC-G-JNE2, MBOAFB42L. BPMC-G-JNE2, MBOAFB44L BPMC-G-JNE2,
MB9AFB41LBQN-G-AVE2, MBOAFB42L. BQN-G-AVE2, MBOAFB44LBQN-G-AVE2

15.2 BEDIRKR

HErORDL:
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