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W7 27 ) 75 ) H DMA WK
W3%{5 FIFO 2K /31 b, %15 FIFO 2K /31 |
MIEEE1588 /~— KU = 7 % #5i#f

USB/Ethernet A PLL 2458 L., A1 v 7 1 v 7 %iflifE L USB
vy 7 E£721% Ethernet 7 v w7 /B CE £,
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F e IL)
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WA Ty MRy 7T v iR
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BAR— Y e — MR
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HUT DI TIZOWTIE B TEE—E 22 LT 7E &0,

S ERBAAFIEL = v k

W AOMRELAI AT ek 32 K
B/ = A T VERAB(NMI) AT F 1A

CRC (Cyclic Redundancy Check)7 25 L—%

CRCT7T 77 L—Xix, V7 MLEARDE CRC FHEEIT
WV, ZETF 2B LR N L— D OB PR LR R ORI
FEBELET,

CCITT CRC16 & IEEE-802.3 CRC32 &% R— K L £,
BCCITT CRC16 Generator Polynomial: 0x1021
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g0v9/)ky b
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[ty K]

BINITX S 226D Y &y MR
BEFRRAVEY b
BY7hy=7 VY b
WUty F Ry Z7¥4~VEy b
BXEEHRH Y > b

By A=A HF ¥y b

s 04 BE1R#ERE(CSV : Clock Super Visor)
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EEHRLET,

WA vy 7 R (7 vy Z{ER)BREnD & Uy b
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WINBERR R E P B S & BlIALEZIT Y By FRT
P—rEnET,

{EE TR B#EE(LVD : Low-Voltage Detect)

ARV =T, 2EBEECVCCOELEEZEHRLET, RELE
BELY VCCHiFOEEN T2 -7 HE ., REERHREIC
K VEALFEZIT ) By PARRELET,

BLVDL: EARIC LY =T —&@iE
ELVD2: A — kUt FEIE
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| B

B2 Ly

TINvYT
B U7 UAYITAG 7 /3y 7 « R— L (SWJ-DP)
B, X5y K« hb—2R <27 ak®/LETM)

4 FEEE D EIR

MU A KLy JEER
VvCC =27V~55V

BUSB ch.0 I/0 FER:
USBVCCO =3.0V ~3.6V (USB ch.0 fii Jfl i)

=2.7V ~55V (GPIO f#i J )

BUSB ch.1 I/0 & K:
USBVCC1 =3.0V~3.6V (USB ch.1 fifiJfli)

=2.7V ~55V (GPIO f#i J )

M Ethernet-MAC f 1/0 EI:
ETHVCC  =3.0V~ 55V (Ethernet fifi i)
=2.7V ~55V (GPIO f#i J )
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1. FiEtERK
AEYYAX
RiE4 MB9BFD16S MB9BFD17S MB9BFD18S
AR MB9BFD16T MB9BFD17T MB9BFD18T
FoF o7
52 h ey 512 Kbyte 768 Kbyte 1 Mbyte
I F v 7 - SRAM 64 Kbyte 96 Kbyte 128 Kbyte
27293y
MB9BFD16S MB9BFD16T
iR MB9BFD17S MBO9BFD17T
MB9BFD18S MB9BFD18T
i3 144 176/192
Cortex-M3
cPU BEEZ 144 MHz
27V~55V
S [ (USBVCCO: 3.0V ~3.6V)
AR (USBVCC1: 3.0V ~ 3.6 V)
(ETHVCC: 3.0V ~55V)
USB2.0 (Device/Host) 2 ch. (fxKX)
CAN 2 ch. (JxK)
Ethernet-MAC 2 ch.(FR) MII: 1 ch. (& K)/RMII: 2 ch. (FK)
DMAC 8 ch.
Addr:19-bit (FxK) Addr:25-bit (%K)
R/W(data: 8-/16-bit (k) R/Wdata: 8-/16-bit (%K)
SN AAL HT 2 — R CS:8 (Fx k) CS:8 (fxX)
SRAM,NOR 75 v/ =, SRAM,NOR 7 5 v ¥ =,
NAND 75 v = NAND 75 v =
~IVFTrrrarvY T 8 ch. (fixX)
(UART/CSIO/LIN/I’C) FIFO (16 ¥ x9 £ > )& v :ch.4 ~ch.7, FIFO 72 L: ch.0 ~ ch.3
NR—AH A< =
(PWC/U 1 — F % £ </PWMIPPG) 16 ch. (e X)
4 | ADEB= T 3ch.
| ATy FxTFx 4 ch.
e | ZV—F 44~ 3 ch. A
A AT 6 ch. 3 units (%)
1 Y =x—~ 3ch,
PPG 3ch.
U RAT A 3ch. (i K)
FaT VAL~ 1 unit
Rigt o o & 1 unit
CRCT77&71L—X Yes
VAT Ry 7B~ 1 ch. (SW) + 1 ch. (HW)
S EREIA 72 32 pin (FKX)+ NMI x 1
LA 110 R— k 122 pin (FKX) 154 pin (5: k)
12y NAD o NR—X 24 ch. (3 units) 32 ch. (3 units)
7 vy 7 B HEERE(CSV) Yes
IR HEERE(LVD) 2 ch.
e s 4 MHz
PUR CR B 100 kHz
T 3y JEERE SWJ-DP/ETM
<ZEEFEHE>

- BHBICIEEEINBEIBEEDIEEL, /Ny T—DIFFHFARICE Y, TARTEYETECLETELEEA, CRESHAS
BEEIZIC T, WO AR— FDAR— RO — FEBEFHIVT, I FEIETHEITIBENHYFET, HEECR DO Oy R EH
BEIZDTIE, N2.BEFAMHFE 12.4. X755 12.4.3 HEECR BB 5L TS S0,
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REL MB9BFD16S MBOBFD16T

Iy — HH MB9BFD17S MBOBFD17T

7 d MB9BFD18S MBOBFD18T
LQFP: LQS144 (0.5 mm pitch) O -
LQFP: LQP176 (0.5 mm pitch) - O
BGA: LBE192 (0.8 mm pitch) - O

O %t

<ZEEFE>

- BN T—DFEMIE NANY T—2 - ST ER EFEL TS EEL),
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145 115 c9 K Q
E_RXER0_RXDV1
PC1

146 116 B8 K Q
E_RX03_RX11
PC2

147 117 D9 K Q
E_RX02_RX10
PC3

148 118 E9 E_RX01 K Q
TIOA06_1
PC4

149 119 F9 E_RX00 K Q
TIOA08_2
PC5

150 120 c8 E_RXDVO K Q
TIOA10_2

] - A5 VSS

PC6

151 121 D8 E_MDIOO K Q
TIOA14 0
PC7

152 122 ES E_MDCO L Q
CROUT 1
PC8

153 123 A10 K Q
E_RXCKO_REFCK
PC9

154 124 F8 K Q
E_COLO
PCA

155 125 B7 K Q
E_CRSO

156 126 A9 ETHVCC

157 127 All VSS
PCB

158 128 A7 L
E_COUT Q
pcC

159 129 c7 K Q
E_MDIOL
PCD

160 130 A6 K Q
E_TCKO_MDC1
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THEMAT 2mFA2ER L T ZE0,

AT
HE —

3 AL =
ES1-1 BT Bt ATES
LQFP-176 | LQFP-144 | BGA-192

ADC ADTG_0 10 10 E2
ADTG_1 18 18 F5
ADTG_2 37 29 K2
ADTG_3 AD 5o i 167 137 E6
ADTG_4 P, 119 95 F11
ADTG 5 105 89 H9
ADTG 6 31 - H6
ADTG_7 49 41 L4
ADTG_8 70 62 P8
ANOO 90 74 M13
ANO1L 91 75 M12
ANO2 92 76 L13
ANO3 93 77 L12
ANO4 94 78 L11
ANO5S 95 79 K13
ANOG 96 80 K12
ANO7 97 81 K14
ANOS 98 82 K11
ANO9 99 83 13
AN10 100 84 12
AN1L 101 85 11
AN12 102 86 10
AN13 103 87 19
AN14 D s 104 88 H10
AN15 R 105 89 H9
AN16 TR T AT . 110 ; H13

ANxx T ADCchxx R L £,

ANL7 1 ; H12
AN18 112 ; H1L
AN19 113 - G13
AN20 114 - G12
AN21 115 - Gl1
AN22 116 - G10
AN23 117 - G9
AN24 118 9 F10
AN25 119 95 F11
AN26 120 96 F12
AN27 121 97 F13
AN28 122 98 E10
AN29 123 99 Ell
AN30 124 100 E12
AN31 125 101 E13
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N—A TIOA0_0 46 38 N2
#A4=<0 . o
TIOAO_1 N— 2 % A = ch.0 ® TIOA i+ 38 30 K3
TIOAD_2 11 1 E3
TIOBO_0 59 51 L5
TIOBO_1 N—2 % A = ch.0 ® TIOB ¥ 28 - H3
TIOBO_2 12 12 E4
N—A TIOAL_0 47 39 N3
FA=1 . o
TIOA1 1 R—2 4 A=< ch.l ® TIOA ¥+ 39 31 K4
TIOA1_ 2 16 16 F3
TIOB1_0 60 52 K5
TIOB1_1 N— 2 & A= ¢ch.l ® TIOB i1 29 - H4
TIOB1_2 17 17 F4
N=R TIOA2_0 48 40 M3
AA~2 . .
TIOA2 1 N— 2 H A = ch.2 O TIOA i1 40 32 L1
TIOA2 2 169 139 C5
TIOB2_0 61 53 NG
TIOB2_1 N— 2 & A = ¢ch2 ® TIOB %41 30 - H5
TIOB2_2 168 138 BS
N2 TIOA3_0 49 41 L4
rA~s3 TIOA3 1 N— 2 & A = ch.3 O TIOA it 7 41 33 L2
TIOA3 2 165 135 C6
TIOB3_0 62 54 M6
TIOB3_1 N— 2R & A ¢ch3 O TIOB i1 31 - H6
TIOB3_2 166 136 D6
N A TIOA4_0 50 42 M4
A~ 4 TIOA4 1 N— 2 & A = ch.4 O TIOA ¥t 7 42 34 L3
TIOA4 2 65 57 J6
TIOB4_0 63 55 L6
TIOB4_1 N— 2R & A = ch4 O TIOB i1 32 - J5
TIOB4_2 66 58 N8
N2 TIOA5_0 51 43 N4
& /r ~ 5 « Lyl
TIOAS 1 N—2Z & A = ch5 O TIOA i1 43 35 M2
TIOA5_2 8 8 D3
TIOB5_0 64 56 K6
TIOB5_1 N—2Z % A= ¢ch5 O TIOB i+ 33 - J4
TIOB5_2 9 9 D4
N2 TIOA6_0 170 - B4
A< 6 . L
TIOA6_1 N—Z & A = ch.6 O TIOA I+ 148 118 E9
TIOA6_2 25 - H1
TIOB6_0 171 - C4
TIOB6_1 N—Z % A= ¢ch.6 ® TIOB i+ 161 131 D7
TIOB6_2 26 - H2
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=R TIOA07_0 77 - P10
pAT TIOA07_1 N—2Z % A = ch.7 O TIOA i+ 124 100 E12
TIOA07_2 71 63 J8
TIOB07_0 76 - K9
TIOBO7_1 N—2 % A = ch.7 ® TIOB i+ 125 101 E13
TIOBO07_2 72 64 P9
= TIOA08_0 2 2 B2
rA~8 TIOA08_1 N— 2 % A = ch.8 ® TIOA i+ 82 - N11
TIOA08_2 149 119 F9
TIOB08_0 139 - c11
TIOB08_1 ~_R—2 4 A< ch.8 ® TIOB i+ 83 - M11
TIOB08_2 162 132 E7
A TIOA09_0 3 3 c2
. TIOA09_1 N— 2 H A = ch.9 O TIOA ¥t 7 110 - H13
TIOA09 2 19 19 F6
TIOB09_0 140 - D11
TIOB09_1 ~R—2R 4 A< ch.9 ® TIOB i+ 111 - H12
TIOB09_2 20 20 G2
N—A TIOA10_0 4 4 C3
FA~ 10 TIOA10_1 R—2 4 A< ch.10 ® TIOA b+ 112 - H11
TIOA10_2 150 120 cs
TIOB10_0 141 - B10
TIOB10_1 ~R—2 & A= ¢h.10 ® TIOB ¥ii¥- 113 - G13
TIOB10_2 163 133 F7
=R TIOA11 0 5 5 D5
Fq~ 1 TIOA11 1 R—2 & A=< ch.1l ® TIOA i+ 114 - G12
TIOA11 2 21 21 G3
TIOB11_0 142 - C10
TIOB11_1 ~_—2 4 A=< ch.11 ® TIOB ¥+ 115 - G11
TIOB11_2 22 22 G4
=R TIOA12_0 6 6 D2
FA~ 12 TIOA12 1 R—2R 4 A< ch.12 ® TIOA b+ 116 - G10
TIOA12 2 34 26 J3
TIOB12_0 143 - D10
TIOB12_1 NR—2R & A=< ch.12 ® TIOB it - 117 - G9
TIOB12_2 35 27 J2
N2 TIOA13 0 7 7 D1
2418 Hioats 1 ~N— A% A= ch13 ® TIOA B 7 23 23 G5
TIOA13 2 100 84 J12
TIOB13_0 144 - B9
TIOB13_1 R—2R & A=< ¢ch.13 ® TIOB i 7 24 24 G6
TIOB13_2 101 85 J11
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N—2R TIOA14 0 151 121 D8
2 A< 14 . L
TIOA14_1 ~_—2 % A< ch.14 @ TIOA 8hF 78 - N10
TIOA14 2 102 86 J10
TIOB14 0 164 134 B6
TIOB14 1 ~_—2 % A~ ch.14 ® TIOB ¥+ 79 - L10
TIOB14 2 103 87 J9
N—2R TIOA15_0 73 65 N9
FA~15 TIOA15_1 _— 2 HZ A < ch.15 ® TIOA ¥+ 80 - K10
TIOA15 2 104 88 H10
TIOB15_0 74 66 M9
TIOB15_1 ~_— 2 X A < ch.15 ® TIOB i+ 81 - M10
TIOB15_2 105 89 H9
CAN 0 TX0_0 65 57 J6
CAN A VAT x—RA
TX0_1 ch.0 TX /137 32 . »
TX0 2 7 7 D1
RX0 0 66 58 N8
CAN AV HT7x—RA
RX0_1 ch.0 RX /57 33 ' 94
RX0_2 6 6 D2
CAN 1 TX1.0 122 98 E10
CAN AV HZ T x—RA
™11 ch.1TX s+ 23 23 G5
TX1 2 92 76 L13
RX1. 0 123 99 E1l
CAN A BT x—2RA
RX11 ch.1RX HiJjiT- 22 22 G4
RX1_2 a1 75 M12
TN SUTATA Y
SWCLK FNRY A BT 2 —A 135 111 Al2
7y 7 NIt
YT ATA Y
SWDIO TNy A BT 2= 137 113 B12
T2 NI T
SWO SUTATAYE 22— H T 138 114 B11
TCK JTAG 7 A b7 1 v 7 At 135 111 Al2
TDI JTAG 7 A 57— % A i1 136 112 C12
TDO JTAG 7 v 75— X% H F1vi 1 138 114 B11
TMS JTAG 7 A FE— NIKREAH s 1 137 113 B12
TRACECLK ETM @ k L' — & CLK H /1567 12 12 E4
TRACEDO 8 8 D3
TRACED1 . N 9 9 D4
L =25 — i
TRACED2 ETM ® & 7 =2 Ak 10 10 E2
TRACED3 11 11 E3
TRSTX JTAG T A N Ut v s A1+ 134 110 B13
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SESA | MADOO_O 94 78 L11
MADOL_0 95 79 K13
MADO02_0 % 80 K12
MADO3_0 97 81 K14
MADO4_0 98 82 K11
MADO5_0 99 83 13
MADO6_0 100 84 12
MADO7_0 101 85 L
MADO8_0 102 86 310
MADO9_0 103 87 39
MAD10_0 104 88 H10
MADLL 0 o 105 89 HO
S : —
MAD12_0 é’i”f Vﬁf\ 2 57 =2 118 94 F10
MAD13_0 119 95 Fi1
MAD14_0 120 9% F12
MAD15_0 121 97 F13
MAD16_0 122 98 E10
MAD17 0 123 99 E1l
MAD18_0 127 103 D13
MAD19_0 139 - ciL
MAD20_0 140 - D11
MAD21_0 141 - B10
MAD22_0 142 - C10
MAD23_0 143 - D10
MAD24_0 144 - B9
MCSX0_0 23 23 G5
MCSX1_0 24 24 G6
MCSX2_0 34 26 13
MCSX3_0 WAL 2B T R 35 27 2
MCSX4_0 F oLy M 93 77 L12
MCSX5_0 92 76 L13
MCSX6_0 o1 75 M12
MCSX7_0 90 74 M13
MDQMO_0 WEAAA B T = — R 15 15 F2
MDQM1_0 A b ATAEE M5 16 16 F3
ERIRAA z—A
MOEX_0 S})Rﬁ'\ﬁg;%* i 157 13 13 E5
MWEX_0 SRAM DANERNAA B T =— A 14 14 F1

Document Number: 002-05630 Rev.*C

Page 35 of 137



<,

ws CYPRESS

e 4 EMBEDDED IN TOMORROW™

MB9BD10T & 1)—X

. WWFES
ESa— T Hate e
LQFP-176 | LQFP-144 | BGA-192
AR SR NAND 7 Z v ¥ 2O s Faar ha—
MNALE_0 THHNERNAAL 2 H T 2 —A ALEE & 19 19 F6
NAND 7 Z v ¥ 2O Faay ha—b
MNCLE_0 T HIMBANAL L H 7 = — A CLE & 20 20 G2
NAND 7 J v o ay hu—L3 5858
MNREX_0 A BT 2 Y — R 22 22 G4
NAND 7 J v o ay hu—L3 5858
MNWEX_0 AT AT S 21 21 G3
MADATA00_0 60 52 K5
MADATAO1_0 61 53 N6
MADATA02_0 62 54 M6
MADATA03_0 63 55 L6
MADATA04_0 64 56 K6
MADATAOQ5_0 65 57 J6
MADATA06_0 e 66 58 N8
MADATA07_0 f’tﬁﬁ; /X j{ I T == A 67 59 M8
T — N
MADATA08_0 (v LFT Lo BT R LA ) 68 60 L8
MADATA09 0 69 61 K8
MADATA10_0 70 62 P8
MADATA11_0 71 63 J8
MADATA12_0 72 64 P9
MADATA13 0 73 65 N9
MADATA14 0 74 66 M9
MADATA15 0 75 67 L9
< IVF T LT AR
MALE 0 T RLAT v FA X—TIMER 17 1 F4
MRDY_0 S RDY A5 & 18 18 F5
MCLKOUT_0 SN ANSAR 7 vy 7 W8T 36 28 K1
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T =
EVa—) T Bt ATEE
LQFP-176 | LQFP-144 | BGA-192

SHERELAZ: | INT00_O 13 13 E5
INTOO 1 SERELA A EER 00 D AT 1551 8 8 D3
INTOO_2 165 135 C6
INTO1_0 14 14 F1
INTOL 1 SERELA A TR 01 D AT 1561 9 9 D4
INTO1_2 123 99 E11
INT02_0 15 15 F2
INTO2_1 SERELA A TR 02 D AT 15561 91 75 M12
INT02_2 120 96 F12
INT03_0 6 6 D2
INTO3_ 1 S ELA A TR 03 D AT %551 94 78 L11
INTO03_2 28 - H3
INTO4 0 31 - H6
INTO4 1 SN ELA TR 04 D AT %51 97 81 K14
INTO4 2 29 - H4
INT05_0 127 103 D13
INTO5_1 S ELA A TR 05 D AT %51 100 84 J12
INTO5_2 30 - H5
INT06_0 170 - B4
INTO6_1 S ELA A TR 06 O AT %51 126 102 D12
INTO06_2 64 56 K6
INTO7_0 171 - C4
INTO7 1 AN ELA A TR 07 O AT 561 70 62 P8
INTO7_2 16 16 F3
INT08_0 172 140 B3
INTO8 1 A ELA A TR 08 O AT %51 33 - J4
INTO08_2 19 19 F6
INT09_0 119 95 F11
INTO9 1 A ELA A TR 09 D AT %551 34 26 J3
INTO9 2 22 22 G4
INT10_0 76 - K9
INT10 1 N ELA A TR 10 O AT 561 35 27 J2
INT10_2 7 7 D1
INT11_0 77 - P10
INT11 1 INEELA A TR 11 O AT 1551 36 28 K1
INT11_2 71 63 J8
INT12_0 78 - N10
INT12_1 IEELA A TR 12 O AT 561 46 38 N2
INT12_2 72 64 P9
INT13 0 81 - M10
INT13 1 IEELA A TR 13 O AT )55 1- 47 39 N3
INT13 2 66 58 N8
INT14 0 82 - N11
INT14 1 INEELA AR TR 14 O AT 561 58 50 M5
INT14_2 67 59 M8
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SR EA I INT15_0 83 - M11
INT15_1 INERELA A TR 15 O AT 561 169 139 C5
INT15_2 68 60 L8
INT16_0 s . " 110 - H13
= ANERENAA TR 16 D A 11
INT16_1 20 20 G2
INT17_0 s . " 111 - H12
= ANERENRAFZFR 17 D A S8+
INT17_1 21 21 G3
INT18_0 s . " 112 - H11
= ANERENAA TR 18 D A 1+
INT18_1 23 23 G5
INT19 0 113 - G13
- FMERERA AR TR 19 D A JTE1-
INT19 1 24 24 G6
INT20_0 114 - G12
- FMERERA A TR 20 O A TT¥E1-
INT20_1 96 80 K12
INT21_0 115 - G11
— FMERERA R TR 21 O A JTE1-
INT21_1 98 82 K11
INT22_0 116 - G10
— SMERERA R TR 22 D A TTE1-
INT22_1 99 83 J13
INT23 0 I . ” 117 - G9
- ANERENAF TR 23 D A S+
INT23_1 74 66 M9
INT24 0 I . ” 79 - L10
= ANERENAF TR 24 D N S35+
INT24 1 75 67 L9
INT25 0 I . N 80 - K10
= FMERERA B TR 25 O A I+
INT25_1 101 85 J
INT26_0 N . . 143 - D10
= FMERERA A TR 26 D A I3
INT26_1 102 86 J10
INT27_0 I . . 144 - B9
= SMERERA R TLR 27 D A TI¥ 1
INT27_1 103 87 J9
INT28 0 N . N 25 - H1
= FMERERA A TR 28 D AT
INT28_1 104 88 H10
INT29 0 N . N 26 - H2
= FMERERA A TR 29 D A JJ¥ 1
INT29 1 105 89 H9
INT30 0 N . . 139 - c11
= FMERERA A TR 30 DA TI¥E1-
INT30_1 163 133 F7
INT31_0 140 - D11
= HMERERA A TR 31 D A1
INT31_1 164 134 B6
NMIX J v~ A T NVELAH NI 128 104 C13
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‘Il-' =
E£010 e e mTES
LQFP-176 LQFP-144 BGA-192
GPIO P00 134 110 B13
PO1 135 111 Al2
P02 136 112 C12
P03 137 113 B12
P04 . o 138 114 B1l
b SUHAH A A— k0 : : =
P06 9 9 D4
PO7 10 10 E2
P08 11 11 E3
P09 12 12 E4
P10 90 74 M13
P11 91 75 M12
P12 92 76 L13
P13 93 77 L12
P14 94 78 L11
P15 95 79 K13
P16 96 80 K12
P17 . o 97 81 K14
= P A H— b 1 & o K14
P19 99 83 J13
P1A 100 84 J12
P1B 101 85 J11
P1C 102 86 J10
P1D 103 87 J9
P1E 104 88 H10
P1F 105 89 H9
P20 127 103 D13
P21 126 102 D12
P22 125 101 E13
P23 124 100 E12
P24 . R 123 99 E11l
. SUR A H— | 2 12 3 =
P26 121 97 F13
P27 120 96 F12
P28 119 95 F11
P29 118 94 F10

Document Number: 002-05630 Rev.*C

Page 39 of 137



<,

ws CYPRESS

e 4 EMBEDDED IN TOMORROW ™

MB9BD10T & 1)—X
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E£010 e e mTES
LQFP-176 LQFP-144 BGA-192
GPIO P30 28 - H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - J5
P35 33 - Ja
P36 34 26 J3
P37 5 o 35 27 J2
i SUHAH S A— k3 * z 2
P39 37 29 K2
P3A 38 30 K3
P3B 39 31 K4
P3C 40 32 L1
P3D 41 33 L2
P3E 42 34 L3
P3F 43 35 M2
P40 46 38 N2
P41 47 39 N3
P42 48 40 M3
P43 49 41 L4
P44 50 42 M4
P45 51 43 N4
P46 55 47 P5
P47 WHAETIAR—k 4 56 48 P6
P48 58 50 M5
P49 59 51 L5
P4A 60 52 K5
P4B 61 53 N6
P4AC 62 54 M6
P4AD 63 55 L6
P4E 64 56 K6
P50 13 13 E5
P51 14 14 F1
P52 15 15 F2
P53 16 16 F3
P54 17 17 F4
P55 18 18 F5
P56 . . 19 19 F6
P57 HWHAHIAR—F5 20 20 &2
P58 21 21 G3
P59 22 22 G4
P5A 23 23 G5
P5B 24 24 G6
P5C 25 - H1
P5D 26 - H2
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LQFP-176 | LQFP-144 | BGA-192
GPIO P60 169 139 5
P61 WAAH A~ 6 168 138 B5
P62 167 137 E6
P70 65 57 6
P71 66 58 N8
P72 67 59 M8
P73 68 60 L8
P74 69 61 K8
P75 70 62 P8
P76 71 63 8
P77 \ . 72 64 P9
578 WHAHR IR — K7 =3 o No
P79 74 66 M9
P7A 75 67 L9
P7B 76 ; K9
p7C 77 ; P10
P7D 78 ; N10
P7E 79 ; L10
P7F 80 - K10
P80 174 142 A3
P81 ‘ . 175 143 A2
) MWHAHTIAR—F 8 130 106 D1
P83 131 107 c14
P90 139 ; Cci1
P91 140 ; D11
P92 ‘ . 141 ; B10
P93 AHARIA=F 9 142 ; C10
P94 143 ; D10
P95 144 ; B9
PAO 2 2 B2
PAL 3 3 c2
PA2 ‘ . 4 4 Cc3
PA3 PAAE IR —F A : 5 D
PA4 6 6 D2
PAS 7 7 D1
PBO 110 ; H13
PB1 111 ; H12
PB2 112 ; H1L
PB3 ‘ . 113 - G13
PBa HAAEAR—F B 114 - oL
PB5 115 : GlL
PB6 116 - G10
PB7 117 ; G9
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GPIO PCO 145 115 C9
PC1 146 116 B8
PC2 147 117 D9
PC3 148 118 E9
PC4 149 119 F9
PC5 150 120 C8
PC6 151 121 D8
PC7 5 o 152 122 E8
il SUHAH A A— k C = 122 £
PC9 154 124 F8
PCA 155 125 B7
PCB 158 128 A7
PCC 159 129 Cc7
PCD 160 130 A6
PCE 161 131 D7
PCF 162 132 E7
PDO 163 133 F7
PD1 . . 164 134 B6
e WA A H— b D o o o8
PD3 166 136 D6
PEO 84 68 N13
PE2 5 o 86 70 P12
e AR H— b E o 10 1z
PFO 81 - M10
PF1 82 - N11
PF2 83 - M1l
PF3 5 o1 % 170 - B4
i SURAAE— | E 70 : b4
PF5 172 140 B3
PF6 128 104 C13
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V/V?y SINO_0 5 ; 126 102 D12
s ~IVF T ary T
vav SINO_1 A BT = —A ch.0 DASTIT 94 8 L1l
U7 SINO_2 114 - G12
0
SOTO0_0
= 125 101 E13
(SDA0_0) ~NTF T Tarv T
A B 7 =—2A ch.0 OH T,
SOTO_ 1 UART/CSIO/LIN ¥ (@fEE— K 0~3)& LT 95 79 K13
(SDAO0_1) S5 & &1L SOT0 & LT, I°C o r+@EEE
— RN4)L LTHEMT 5 & 21X SDA0 & L THie
LET
SOTO_2 °
(SDAD. 2) 115 - G11
SCKO0_0
(SCLO. 0) 124 100 E12
~NTF Ty arUT IV
SCKO 1 A HT7x—Ach0D7 a7 10+,
(SCLO_1) CSIO M F(@IfEE— N 2)& LTHMT S & &1 96 80 K12
- SCKO & LT, IPCHif-(@hfEE— K 4)L LTl
M4 % & XL SCLO & LTHEREL £,
SCKO0_2
(SCLO. 2) 116 - G10
~ VT
777 SIN1_0 19 19 F6
vay
v T
1 ~NTF T arvY T
SINL_1 A BT =—A chl DASIT- o & M12
SIN1_2 81 - M10
SOT1_0
— 20 20 G2
(SDAL0) ~NVF T var VT
A BT = —A ch.l O,
SOT1 1 UART/CSIO/LIN ¥5F(@{EE— F 0~3)& LT 92 76 L13
(SDA1_1) % & &1L SOTL & LT, IPCHF@ET
— RF4L LTHAT D & 1T SDAL & L THEfE
LET
SOT1_2 °
(SDAL 2) 82 - N1l
SCK1 0
(SCLL_0) 21 21 G3
~NTF Ty arvy T
SCK1 1 A BT z—Achl D a7 10 bt
(SCL1 1) CSIO ¥~ (EfEE— R 2)& LCTHEMT 5 L &1 93 77 L12
- SCK1 & LT, PCHF(@fEE— K 4) L LTl
M4 5L EI1TSCLL & LTHEREL £,
SCK1 2
(SCLL 2) 83 - M11
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< LT
Ty SIN2_0 67 59 M8
va v
U Tv
2 < NF T a7
SIN2_1 A KB Tz —Z ch2 DASIETF 123 %9 Ell
SIN2_2 97 81 K14
SOT2. 0
= 68 60 L8
(SDA2_0) ~NF T arv YTV
A KB 7 = —Z ch2 O T
SoT2_1 UART/CSIO/LIN % (@ {EE— F 0~3)& LT 122 98 E10
(SDA2_1) AT 5 & &1L S0T2 & LT, I°CHi+(@hfEx
— K4t LTI S & &I1XSDA2 & L CTHERE
LY
SOT2. 2 o
(SDAZ 2) 98 82 K11
SCK2_0
(SCLZ0) 69 61 K8
“NF T ar YTV
SCK2 1 A BT xz—Ach2Dr7 a7 10 8T,
(SCLZ 1) CSIOMET(@MEE— R2)& LTHEMT S & X1 121 97 F13
- SCK2 & LT, PPCHfiF(hifEE— K 4)L LTl
A4+25&X1TSCL2 & LTHEREL F9,
SCK2_2
(SCLZ2) 99 83 J13
< J)LF
Tyl SIN3 0 70 62 P8
va v
U7
3 ~NTF Ty arvy T
SIN3_1 T2 cha DA T 13 13 E5
SIN3_ 2 58 50 M5
SOT3.0
— 71 63 J8
(SDA3_0) ~NTF Ty aryvy T
A BT = —A ch3 OH AT,
SOT3 1 UART/CSIO/LIN ¥5F(@{EE— F 0~3)& LT 14 14 F1
(SDA3_1) % & &1L SOT3 & LT, IPCHF@fET
— Ka4)L LT 5 & &2 SDA3 & L THERE
LET
SOT3 2 o
(SDA3 2) 59 51 L5
SCK3_ 0
(SCL3 0) 72 64 P9
<“NF T a7
SCK3 1 A B2 T7z—Ach3Dr 1y 7 05T,
(SCL3. 1) CSIO ¥ (EfEE— R 2)& LCHMT S L &1 15 15 F2
— SCK3 & LT, PCHiF(@EET— R 4)& LTE
A4+ 2% & X1TSCL3 & LTHEREL =4,
SCK3_2
(SCL3 2) 60 52 K5
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1%
25, e SRR 106 iz
N = A BT =—RA chd O AT
I SIN4 2 8 8 D3
v UTv SOT4 0 “ANF T var UTL 164 134 B6
4 (SDA4_0) A B 7 x=—Z chd OIS
SOT4 1 UART/CSIO/LIN ¥ (@{EE— F 0~3)& LT 101 85 1
(SDA4 1) 9% & &3 S0T4 & LT, I’CHiF@fEe
SOT4 2 — R4 LTEAT 5 & XX SDA4 & L THERE 9 9 D4
(SDA4 2) LET,
gﬁ%% CANFT LI VYT 163 133 F7
SCK4_1 i I@};f—hf Cos L 7{%@%? RS 102 86 310
(SCL4 1) mEEIEE—F2ae LT ‘
SCKa D SCK4 & LT, IF'CHT@fEE— RN4)& LTHE
(SCL4 2) A4 5L X1TSCLA & LTHEREL £9, 10 10 E2
E¥§j—g ~NTF T varsIUT IV 181 18381 |_[|)170
RTS4 2 A H# 7 x—A chd O RTS 1+ R R E2
e T AT T e
T4 2 A X7 x—2A chd ® CTS AJuiiv 1 I E3
_ _
e P AT T T —
/;J; ) SIN5:2 A BT =—Ach5 D AN+ 34 26 iE]
TUT
5 SOT5_0
(SDAg_O) ~NTF Ty a ‘/E%?/I/ 168 138 BS
AR Tx—Ach5D i o
UART/CSIO/LIN ¥ (@) fEE— K 0~3)& LT
SOT5_1 9% & & 14 SOT5 & LT, IPChinT-(BiFE 142 ) c10
(SDA5_1) — K4)& LCTHEMT 5 & 1L SDA5S & L CHERE
LET,
SOTS_2 35 27 b7
(SDA5_2)
SCK5_0
(SCLE 0) o 167 137 E6
~NVF T rvar VTV
A H T z—Ach5 D7 a7 10T,
cam%ﬂ@@ija&Lfﬁﬁﬁékém
SCK5_1 SCK5 & LC, ICHir(BfEE—F4)& LT 143 - D10
(SCL5_1) 4% L XL SCL5 & LTHEREL £,
SCK5_2
(SCLE 2) 36 28 K1
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T SING_0 YNF T rary T 16 16 k3
77 7 va e -
A I A BT % che DASHET 3 Ho
VYT SING_2 170 § B4
(SDA6_0) A &7 = —2A ch.6 DH A,
SOT6_1 UART/CSIO/LIN ¥ (@{EE— F 0~3)& LT 30 i H5
(SDA6_1) 9% & &3 SOT6 & LT, I’CHiT@fEe
SOT6_2 — Ka)L LTHEMT 5 & &1XSDA6 & L THRE 171 ca
(SDAG_2) LET, i
oeLE 0) SNF T YA YT 18 18 F5
SCK6 1 A ZT7x—Ach6 D7 a7 0 b1,
(SCL6. 1) CSIO W -(EfEE— R 2)& LTI 5 & X1T 29 - H4
= SCK6 & LT, IPCHif-(@hfEE— K 4)& LTl
SCKe_2 JA3 % & XL SCL6 & LTHEREL £, 172 140 B3
(SCL6_2)
~)LF SIN7_0 . 22 22 G4
T [ MSELESART SN N N
g SIN7 2 ' 110 - H13
U T
7
?SODTA7700) 23 23 G5
- ~NTF Ty aryvy T
A BT = —A ch.7 DT,
SOT7_1 UART/CSIO/LIN i 7 (@ fFE— 1 0~3)& LT 63 55 L6
(SDAT7_1) A% & &1L SOT7 & LT, IPCH+@ET
— F4)L LT % & &I13SDAT & L THEfE
SOT7 2 LET
(SDA7 2) 111 - H12
SCK7_0
(SCL7 0) 24 24 G6
~NVNF T var VTV
A BT z—AchT D7 vy 7 10T,
SCK7_1 CSIO S T-(BEE— K 2) & LTS 2 & =1k 62 54 M6
(SCL7_1) SCK7 & LT, PPCHtT(EEE— KN 4)& LTHl
A4 5L X1TSCL7 & LTHEREL £9,
SCK7_2
(SCL7 2) 112 - H11
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A=y
%2%'%?5 0 DTTIOX_O ZHHE 4 1 ~ 00 RTOD0~RTOO5 Hi /) & il 5 37 29 K2
DTTIOX 1 LR = L— 2 DAINEE i = e
= By k7 =54 h VAR 32 - J5
FRCKO_1 fﬂj;ﬁ%; U—F 44~ ch0 DI 1y 108 = >
FRCKO_2 o1 = -
1C00_0 = = &
1C00_1 100 84 112
1C00_2 = e 2
IC01_0 = = =
e LHREX A~ 0D 16 E v | 101 85 1
e g=t ~ T
ligé—é {2 Ty M % TF ¥ DANT gi Z legz
= (ICxx 1%, Fr 7 EERLET,)

1C02_1 102 86 310
1C02_2 5 = 2
1C03_0 - : =
IC03_1 103 87 19
1C03_2 = L >
5;1%000600) LHERE X A~ 0 DG = 3 L—& 8T, 38 30 K3
RTO00 1 PPGO )& — R THIHT % & &1, PPGOO &

— Vi =l
(PPGO0_1) LORREL 124 100 E12
21%0016 00) SHHELS A ~ 0 DWIE Y = L — X i F- 39 31 K4
RTOOL 1 PPGO )& — RTHIHT % & &1, PPGOO &

— =
(RPTP%OOZQ_OO) SHEEE X A~ 0 DB = % L — & H F it 40 32 L1
RTO0Z 1 PPGO Hi/)E— R TS % & 1%, PPGO2 &

— % Lk
(PPG02_1) LTHREL £7, 122 98 E10
E;Tp%ooaz_oo) LHEREZ A~ 0 DIWIEY = X L—& H I+, 41 33 L2
RTOO03 1 PPGO i JJE— FTHEMT 5 & &1, PPGO2 &

— =
(PPGO2_ 1) LTHREL £ 121 97 F13
(RPTP%0044_00) SHREX A ~ 0 DWIB Y = F L—Z AT, 42 34 L3
RTO0A 1 PPGO Hi/)E— R TS % & X%, PPGO4 &

— =
(PPGO4_1) LCHEREL 297, 120 9% F12
E;E%OOSI 00) SHERE X A~ 0 DY = % L— X H T, 43 35 M2

— % Ok
(PPG04_1) L/"C*gﬁﬁb Lij—o 119 95 F11
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S DTTILX_0 19 19 E6
1 _
(A ZHHE % 1 ~ 10 RTO10~RTO15 H /) % il 13
B =K L—F D AN
DTTIIX 1 P = ASBE 58 50 M5
FRCK1_0 By F7U—F %A~ chlDAEEr vy 2 2 B2
FRCK1_1 7 NIIT- 63 55 6
IC10_0 3 3 C2
IC10_1 59 51 L5
o SHREY A~ 1D 16 B b : 2 €3
Z I HE ~ Ty
= 2T bR TF e DANGT % z <5
— (ICxx 1%, Fry 2V EE2RLET,)
IC12_1 61 53 N6
IC13_0 6 6 D2
IC13_1 62 54 M6
(PPo15.0) SRS A ~ 1 OWIGD = % L— & HD T 13 13 s
RTO10 1 PPGL ) E— R THIHT % & &1, PPGLO &
g A% Lk
(PPG10. 1) LTHREL £ 46 38 N2
oPo15.0) LB 5 A ~ 1 OIS = % L — & AT, 14 14 F1
FTOIL 1 PPGL Hi /)= — RCHEAT 5 & %1%, PPGLO &
. N
(PPG10. 1) LCHREL £7 47 39 N3
PO ) SHHES 1~ 1 DU = % L— ¥ T, 15 15 F2
RTOLZ 1 PPGL ) E— RTHIHT % & &1, PPGL2 &
- A% Lk
(PPG17. 1) LCHmEL =9, 48 40 M3
(PP17.0) SHEY A ~ 1 OB = % L— ¥ HNIT- 16 16 F3
BTO13 1 PPGL Hi /)= — RCHEHT 5 & X1, PPGL2 &
. oo B
(PPG12. 1) LTHREL £, 49 41 L4
Moy 17 17 F4
(PPG14_0) SHHES A~ L DWW = % L— X H T,
RTO14 1 PPGL ) E— RTHIHT % & i, PPGL4 &
. % Lk
(PPG14_1) LCHEREL 29, 50 42 M4
(PPOLL0) SHHES A~ 1 DWIB Y =k L— 4 AT 18 18 F5
BTOLE 1 PPGL Hi /)= — R T4 5 & %1%, PPGL4 &
. oo B
(PPG14 1) LTHREL £, 51 43 N4
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B2 1E DTTI2X_0 12 12 E4
7472 SHERE X A ~ 20D RTO20~RTO25 Hi /) % fil 4
DTTI2X_1 LY =X —F DAIES 26 - H2
FRCK2_0 16y h7V—F %A < ch2DIERZ 0y 128 104 C13
FRCK2_1 7 N1 78 - N10
1C20_0 13 13 E5
1C20_1 5 - L
A LIREZ A~ 2D 16 By b - 1 A
2 e ~ T -
:gg—é A>Ty FE X TF e DASIT 12 - LFle
= (ICxx 1X. FyxrrmrLET,)
IC22_1 80 - K10
IC23 0 16 16 F3
IC23 1 a1 - 0
RT020_0 ” . ”
(PPG20_0) SHAES A ~ 2 DEIEY = K L— 2 Wt 2 2 B2
RTO20 1 PPG2 i /& — R TR+ % & %1%, PPG20 &
— Vi =l )
(PPG20_ 1) LChRRE L 9 139 o1l
E&%Zzld 0o) SHERES A ~ 2 DWW Y = F L— & MO T 3 3 C2
RTO21 1 PPG2 i) E— RTHIHT % & &1, PPG20 &
- Vi =) )
(PPG20 1) LTHREL £ 7 140 D11
21%2222—00) SHERES A ~ 2 DWIEY = K L— & AT, 4 4 c3
RTO22 1 PPG2 i /& — N TR+ % & %1%, PPG22 &
_ = i
(PPG22. 1) LCHEREL 7 141 B10
RT 2 1% 2| > A N L
(ppo(3232_00) SWAES A ~ 2 DBV = X L —Z b1 5 5 D5
RTO23 1 PPG2 i /)& — N CTREMT % & &%, PPG22 &
_ %Ll i
(PPG22_1) LCHsREL %9 142 c10
RTO24 0 5 . -
(PPG24_0) SHRES A ~ 2 DWHY = % L— & I T
RTO24 1 PPG2 i /& — R TR+ % & %1, PPG24 &
_ 1% L i
(PPG24. 1) LCHEREL 7 143 D10
RT 2 N S AN N Ly
(ppoGZSIOo) ZHEREX A ~ 2 C{)YEZﬂ:é‘/:EPF L—2 et 7 7 D1
RTO25 1 PPG2 )& — R TR 5 & &1, PPG24 &
_ %Ll .
(PPG24_1) L TR LT 144 B9
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77 R AINO_O 28 - H3
AT Z0 TAIND L QPRC ch.0 @ AIN A 777 59 51 L5
AINO_2 3 13 E5
BINO_O 29 - H4
BINO_1 QPRC ch.0 ® BIN AJJ#+ 60 52 K5
BINO_2 14 14 F1
ZINO_0 30 - H5
ZINO_L QPRC ch.0 ® ZIN A Jy57- 61 53 NG
ZINO_2 15 15 F2
77 v R AINL 0 73 65 NO
AU F 1 TAINLL QPRC ch.1 @ AIN AJJ#t- 127 103 D13
AINL 2 62 54 M6
BINL 0 74 66 M9
BINL 1 QPRC ch.1 ® BIN AJj8i 7 126 102 D12
BINL 2 63 55 L6
ZINL 0 75 67 L9
ZINL 1 QPRC ch.1 ® ZIN A S 7 125 101 E13
ZINL 2 64 56 K6
77 R AIN2_0 67 59 M8
ATLA2 TAINZ L QPRC ch.2 @ AIN AJj8i7- 170 - B4
AIN2_2 115 - GLL
BIN2 0 68 60 L8
BINZ_1 QPRC ch.2 ® BIN AJjits+- 171 - Ca
BIN2_2 116 - G10
ZIN2_0 69 61 K8
ZIN2_1 QPRC ch.2 @ ZIN AJJ57- 172 140 B3
ZIN2_ 2 117 - G9
USBO UDMO USBch0 7 /"1 A/ A D D- 51 174 142 A3
UDPO USB ch0 7 /A A/ A DD+ it 175 143 A2
UHCONXO ;’FS%EE ;U;‘i? — 168 138 B5
USB1 UDM1 USBchl 7 /°A A/HRA D D- Gt 130 106 D14
UDPL USBchl 71 A/RA DD+ Bt 131 107 Cl4
UHCONX1 ;S%% ;[‘]'i,}? S 127 103 D13
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Ethernet E_COLO ch.0 rZefk 154 124 F8
E_COUT EtherPHY ~0D 7 o v 7 i /187 158 128 A7
E_CRSO ch.0 ¥ U 7l 155 125 B7
E_MDCO ch0 ~RT AL Ny 152 122 E8
E_MDIOO ch0 v~ AL FF—4 151 121 D8
E_MDIO1 chl v~ AL FF—4# 159 129 c7
chOPTP 7 v hE=4]
E_PPSO_PPS1 Ch1PTP 47 v e 167 137 E6
E_RX00 ch.0 ZIEF—#0 149 119 F9
E_RX01 chl ZET—#1 148 118 E9
ch0ZfET—% 2/
E_RX02_RX10 o1 ZleT— 20 147 117 D9
ch0 %57 —%# 3/
E_RX03_RX11 o1 e — s 1 146 116 B8
ch0 ZE7 v v 7 ANl
E_RXCKO_REFCK | 3" 570 o 0 ) 153 123 A10
E_RXDVO ch0 ZET—XHX 150 120 c8
ch.0 ZfF=7 —h/
E_RXERO_RXDV1 | O =5t 7, e 145 115 C9
ch0 HEZ7 v 7]
E_TCKO_MDC1 hl v XAy h oy 160 130 A6
E_TX00 ch0 EET—40 165 135 C6
E_TX01 ch.0 EEF—# 1 164 134 B6
ch.0 EfET—4 2/
E_TX02_TX10 ohl o7 — 4 0 163 133 F7
ch.0 EfET—4 3/
E_TX03_TX11 oh1 PEo— 4 1 162 132 E7
E_TXENO ch.0 EET—ZHR 166 136 D6
E TXERO TXENL | SN0 Ef57—2 =7 — 161 131 D7
- - chl EET—2E
Reset HERY v N AT,
INITX INITX="L"D & %, V¥ v FASEH T, >’ “ NS
Mode £— K 0 i+,
BEEIERL, MDO="L"Z AL CTL7E&, 7
MDo Sy La AE Y D) T EALEEHE. MDO="H" 85 69 N12
B ATILTLIEEW,
T— K1 ¥,
MD1 TS5y a AT OV T AEALRNL, 84 68 N13
MD1="L"# A L TLE &L,
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Power VCC R 1 1 Cc1
VCC R 45 37 N1
VCC BT 54 46 P4
VCC EIF T 89 73 M14
VCC EIF T 133 109 Al13
USBVCCO USB I/0 O 7= ® 3.3V EIFHLE 173 141 A4
USBVCC1 A—h 129 105 El4
ETHVCC Ethernet 1/0 7= 8 D EJE I+ 156 126 A9
GND VSS GND i+ 27 25 J1
VSS GND i+ 44 36 M1
VSS GND #i+ 53 45 P3
VSS GND i+ 88 72 N14
VSS GND i+ 109 93 F14
VSS GND %+ 132 108 B14
VSS GND %+ 157 127 All
VSS GND %%+ 176 144 B1
VSS GND i+ - - E1
VSS GND i+ - - G1
VSS GND #i+ - - P7
VSS GND #i+ - - P11
VSS GND Hi+ - - L14
VSS GND i+ - - A8
VSS GND ¥+ - - A5
VSS GND #i+ - - N7
VSS GND #i+ - - M7
VSS GND ¥+ - - L7
VSS GND i+ - - K7
VSS GND i+ - - J7
VSS GND Hi ¥ - - G7
VSS GND #i ¥ - - H7
VSS GND i+ - - H8
VSS GND i+ - - G8
Clock X0 AA 78y 7 (RIE)A T 86 70 P12
X0A BTy 7 BIR)A T 55 47 P5
X1 AA V7 a7 CGRIEIO St 87 71 P13
X1A BT a7 GBI ST 56 48 P6
CROUT 0 WiEEE CR FBIE 7 v v 7 Hi ) 127 103 D13
CROUT 1 A— b 152 122 ES
Analog AVCC AID 2 R—=F DT F a JERE T 106 90 J14
Power AVRH AID 2L R—2 DT F u 7 IEAEEITE A T 107 91 H14
Analog AVSS AID =2 /3— % 0 GND T 108 92 G14
C Ui 1 C ERLEAR 2T 52 44 P2

*5V hLZ IO

<ZEBE>

- ATINAXIZIE ITAG EBED TR F 7O R AF— FTAP) S EE S A TV E T A, IEEE 1149.1-2001 /ZZE£/ZEHL TLVE
A, 32bit DID FEEL, #h2 ) —XDID FEELELEHZELHYFT, F. JTAG IgFIFTAP 3> FO—S5~DF I+
RLUNDEBIZH L TERBESAET
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z fz3 il
A A A FEIEIGPIO Y 2 WRE

Pull-up A /]) V%é#ﬁ%%ﬁ‘é]i%*ﬁﬁj{’
resistor - FIRFIEEPL 1 MQ

P-ch }— P-ch }—Digital output HA AR D
X1 GPIO HERE SRR IKF
. 3 - CMOS L~ L)
- CMOS L~ Lk 257 U v ZA AT
Nech }—Di gital output - TNT y TEGUHE S ©

- A B A D Y

- TNT v T ) 50 kQ
- lon=-4 mA, lo. =4 mA

t——————— Pull-up resistor control

%Digital input

L Standby mode control

I Clock input
Feedback

resistor

i

Standby mode control

Digital input

Standby mode control

Pull-up

R
resistor
R
P-ch }— p-ch }7Digital output
X0

Digital output

L Pull-up resistor control
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2 fz3 il
B CMOS L~ LE 25 U 2 2 A S
TNT TG K 50 kQ
Pull-up resistor
{bo {>c Digital input
C F—=T RbA U
{bo {>0 Digital input CMOS L~Lk A7 U & 2 A J)
N-ch I Control pin
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2 fz3 il
D Y7 FIRIGPIO Yl % Al HE
Pull-up "j‘ 7%?&%%'@%@?}35#
resistor - TR $5MQ
- A B RA il D
P-ch }7 P-ch }7Digital output
X1A GPIO H&REGE UK
. ’ 3 - CMOS L~ L )
- CMOS Lyl 2T U AAS
N-ch }7 Digital output h TNT  TEUES Y
R - A B RA il D
- TNT T K50 kQ
- lon=-4 MmA, lo,=4 mA
Pull-up resistor control
% Digital input
—— Standby mode control
I Clock input
Feedback
resistor
gL
L<><} Standby mode control
[l »——> Digital input
Pull-up Standby mode control
resistor
R
boch }7 bech }7 Digital output
X0A
N-ch }7 Digital output
Pull-up resistor control
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2 fz3 il
E - CMOS L~ L

- CMOS L~Le 27 U A AT
- TINT y TEGUE B 0
- AXUARAHIED Y
- TNT v T K 50kQ
P-ch }F P-ch Digital output

- low= -4 MA, lo. =4 mA
- PCiftf & LTI % & & 5 V4L Pch

o NI U DAZTHICATTY,
- +BANT
N-ch }f Digital output
R

Pull-up resistor control

% Digital input

L————— Standby mode control

F - CMOS L~ L H )

- CMOS L~L e AT U & A AN
- AT v

- TIrar AN

P-ch |§ P-ch Digital output _ Z;iij Egiiﬂ% K

- TNT T K50 kQ

L 2 - lon=-4mMA, lo.=4 mA
- PCHATL LCHMT 2 & & F Y2 Pch
Neh Digital output NI VRSEHICA T T

- +B AJJHAI

R L Pull-up resistor control

‘ Digital input

Standby mode control

e
| E Analog input
m—

—

Input control
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2
2 B8 iz
G - CMOS LA
- CMOS L~Le 27 U A AT
- TNT TR S Y
- AXUARAHIED Y
- TNT v T K 50kQ
P-ch P-ch iqi
c }F c }f Digital output _ o= -12 MA. lo = 12 MA
- +B AJJF[
N-ch }f Digital output
R
L———— Pull-up resistor control
% Digital input
L————— Standby mode control
H USB 1/0/GP10 GJ#t 2 vl He

GPIO Digital output
< ( | GPIO Digital input/output direction
j)oi% GPIO Digital input
4@— GPIO Digital input circuit control
>

UDP (+) output

e
EBP
/g

X

Differential —
—q

EBM

X Vs

USB Full-speed/Low-speed control

»—Diﬂ UDP (+) input
I)iﬁ Differential input

USB/GPIO select

»_Diﬁ UDM (-) input

UDM (-) output

>
406:— USB Digital input/output direction

GPIO Digital output

>
@7 GPIO Digital input/output direction
%H GPIO Digital input

GPIO Digital input circuit control

USB I/0 F&HESE I
-, (R

GPIO H&RE SR IRIE

- CMOS L~ H )

- CMOS L~Lt AT U A AT
- A B A S Y

- lon=-20.5MA, lo = 185 mA
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2 fz3 il
|

- CMOS L~
- CMOS L~ Lk 27 U A NS
- SV hLTUh
- P AT il EoY)
o - lon=-4mA, lo.=4 mA
pch ]| |— Digial output - PZR LUK A
- PCHiT-& LTS & & 5V 4L FP-ch
NI UV ARITEIIA T TT,

& Digital input
Standby mode control

J CMOS L~Lt 2F U ZAH

/\/\/\/ @0 >¢ Mode input
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2 fz3 il
K - CMOS VL H
- TTL L~k 2T U A AT
- TIVT y THRGHE S 0
- AL A i D
o oo o - TNT v TP K 50kQ
-C }F -Ci Digital output B o= -4 MA, lo = 4 MA
N-ch }f Digital output
R
L———— Pull-up resistor control
% Digital input
L————— Standby mode control
L - CMOS L~uLi 7

- PCHfT-& LTHERT S & & FY# ) P-ch

A FZUVRABRITEICATTT,
- +B AT
N-ch }f Digital output
R

L———— Pull-up resistor control

% Digital input

L————— Standby mode control

- CMOS L)Lt 25 U 2 AT
- TIVT y THERBHE S 0
- R BN HiliE S Y
P-ch }» Digital output ] 7T T 50K
- lon=-8 MA, lo.=8 mA
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6. MIZkLEDTEE

HERT AL T, HOMERTHIEL 9, Eio, FEERT A ZAOHEIT, R S0 RJFRIBEEN, RERMRE)NCL-T
bRESERASNET,

PAFIC, YR T AL 2% LV EEEOEVIRIECTHEA L T\ 22 2oll, EE - BEE LRI 6 nFEICOWTHBP L
=75,

6.1 HRITLOIEEFR
2T, PEET AL R EHEH L TETHEGEOKE 21T O BICHEE TR FHHIZIOW TR~ E T,

X B KEREDHEST

NEERT XA L, @RI A S U A (BE, BE, BEREY) Mb 5 EETAFREENDH D £, ZORMEEZEDTZH O
S KRER T, #o T, EHEZ—HHTHBIDZLDRNWE ) TEELEE N,

HEBEEHOET
HESEBNER I, EEIRT A ADER R BIEE RGET 2 CF . BRIOREO BT, 2T 2 ORMFOFHN TRIE S E
Fo WICHERBIERMF T CHAL TSRSV, ZORMFEBRATHAT 2 L, REMLICEREZKITT 2 L83HY £,

REEHIFEH SN TWARWIEE, #HHASM:, MEEASDOETOMEMIT, RiEL TWERA, STHINTODLUNOSMATOMH
REZOBEIT., HTEANCEEHME T IEREE N,

FONE L RS
NERT N AT, BRBIOEEAH T3 H Y 3, TR O L TUTOERENMLETT,
1. @EE - @ERO I

Sl Wj(ﬂi*@’%txé I - BRAHIMEND & TAAL AONEBIZHIENEL, FELWIEAITITEEICEY 9, ¥R
DFRFTOBIZIL, 2D X5 EERE - MERORBAELHIEL T EE W,

2. Wb oOkRE

H 1861 % R £ 7o+ va— F L, RERE ﬁﬁ’i’?’ﬁfﬂﬁ‘é L RERPIENDGERHY £5, Z
DIRENERBH S LT AL LETOT, ZORIBREHRIZLARANESIICTLTLLEEY,

3. AREEM AT T DB

AV E—F U ADEFITHEOATI L, AT ARETHAT 5 LEERRLEICRDGEERH Y £, WU EN L
TERM L7 7 v Rl 108k L T 2S00,

SYFFvT

ERT N AT, EH IS P AL NBIOSEIR 2 TEAR T2 2 210 L MRS L E T, AN D B AR BIESNZ SN EE . N
DFEPNPN B4 (A U A& i) 2N L C, 30E mA 2% 2 KERNERM TG 2 2 e 8b0 ., 2hia Ty
FT T EROET, ZOBEREE D LTS, ZAOEHEMEEHERD 5 T < BEEICE 0 BB B - RAOBNLH Y T,
INEBGIET 272012, LTFORIZZERELS ZE0,

1. BRERUEOBERSEFIMNDD Z EMENE I LTI, B/ A X, —UEicp gLt E3W,

2. BFREBEAL—F U AEBE L, BERERPTENZNLIICLTIEZND,

REFOHH L RE DR

HRAE TR, 2, B ELEOXFRH & BERRITONTHET, BEEIEREHRITHIC Tl ZTh oo L
HICHEET 2 L o BEWVWLET,
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JxAI) - —TKE
YAERT NA AX, HOWERTHENRE LT T, PEERT S ZNREL TH, ERMICAG T, KEFY, HannpEEr
AL SERNE D, BEREIT, EEOTLERGE, EHEXIRREE, WEE (LREE, RRENMER L3%GH 2 0 Z2fkGt 2 BV L E T,

F&ICEY T8

ARERHCFLH S - i, BEOEEM, —RFBEM, ~—Y M, REMZREO—KRIMBRIERSND Z L2 BRLTH
RE-BGESNTOVWET, WO TRERLZEMENER S, RIS YELZEENHR ShRWEE | (ERNICERREEL 5 o1
Bk - BRICH T 2 ERARMEBRIEE D B (R iR 30T DRSS HIEE, Mi2ei B BhAT hilfE M2e 25 m g hil, Kk
AT LB DHEATHIE, LR D720 DERIERR, KR AT LITBT D I A AREFHIEZ D), 725 ONTHRD Trl MEE
PERER SN D MG (BETHS, THEEZ VD) IEASND X HORG - WESNbOTEH Y £HA, HthiT, Zhbo
MBS MER SN2 2 LI K O BAELZBER EICHOVWTE, BEEZAWVDPRETOTI TEIEZEIV,

62 Nyr—SEEFOIREIR
Ry lr—DiiE, V= MEATE L REEEE S H 0 £, WPROBE b, AT EROTBEC BT 5 5 BRI, Y o HelR
T 5 EMTOEETH LTOHMMAENET, FEEHOFHM OV TIEEHM E THIRVADEL EE0,

)— FEAR

U—RFEAE R =207 Y v MR~OEEFEZ, 7V v MINEBRIZATM T T2 5kE Y ry hEHERALTTY v MRIC
FEEST D HEERDY T,

U MRANEBIZAT T T A8813. 7V MO ZL—FR—IZ U — REEA%., ERIZATFICE A 7a—13 A HiE
(V=T INEY U 7E) DRERSNE T, ZOBE, IRARMT EERNOE, EERKERORFIERE & LR DB
FUANY — REITb Y £9, YO FREHELISLATHREL T EE 0,

Yy NEBEFECTERIC/R DG, Yy FOBAOEERNHE L ICD Y — ROREMAEN RS L&, ERFERGE%, it
FRZREZFTZIERDVET, 20D, Y7y NOFESOREUIE IC OV — FORBMAUHOREZHER L ThbFEETHZ
LEBEIDLET,

REEER

FHFER Ny r—F, V—FEAR LR LT, V—RBf<HENZD, V- FKREELGWVWEEEZ L > TWET, F7z,
Ny r—UDEE AN, V—FRE YT L, V—RERICLD AT U RER, FARE TV v iz by a— MRENHE
LTV, WEARFEERNAMNEL 20 9, YHITIFAL Y 7u—HEAHE L, R DL ICEESED T Ly AR HE
Ji L CWET, BHHEED T 7 HFEICHE > THEREL T EEV,

oV —NRylr—o
BGA /X & —U M Sn-Ag-Cu R —/ L& Sn-Pb JLfHIFA I TRE L ZSGA, EHRICE VEGBENMET T2 &¢0H 0 F
TOTIEEFNET,

FEETNA ZAOBREIZDONT

TIAF IRy =R T TE TV, BROBREICHKET 5 Z LIc L 0 liE LET, TR Lz Sy r— IS5 0

Mo T-5E, FEHBERAEIZ L DMEEDIR TRy r =7 T I RREAETHZ BV 3, LTORICITEELZ N,

1. ﬁ?ﬁﬁﬁ%m@%éﬁfﬂ”&K%%@%ﬁﬂﬂ:@iTo:@iﬁ&%ﬁ%ﬁﬁf\ﬁﬁ%m@QQP%WK%%LT<
=X,

2. BEOREGIIRNTIA RNy 7 ZOMEHEZHERE L EJ, FAHEE 70%RH LT, iR 5°C~30°C THRELXBEWVWLET, N7
A R =V BE LTS A ICIRRE 40%~70%RH ZHELE 7= L9,

3. W TIEHMENIG U THEERT AL ZAOMREM & L TCHEBEOBWT VI 7 I 32— MMEZHW, BRI E LT U B 724
ALTRBYET, FEEFT AL RIT AT I 35— MU AR TEE L TRE L TIIEEN,

4, JERYES ADIET HIFFTRBEIE DL OVETIERET T E &,
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R—=F2J221\T

AR LTSy r—F—F% o 7 (INBGIR) 232 2 LIk VRIBET 2 2 E N WRETY, N—F 2713, BT 545
PECEMmLTLE S,

{1k 125°C/24 WA

HRES

PR T NA ATFHFERUICLDWEZEZ LT W), UTORIZONWTIERLZEN,

1. VEEBREEOMRHRE L 40 % ~ 70%RH IC L TL 72 &0,
PREJEE (A U FALEE) OFEHAR EHMEIZGE U THRF LT EEN,

2. T2 a7, il HAT, B L ORISR IR B L T IE &,

3. NEOBEFGIED- D, 8- IIm72e &0 5 &I (1 MQFRE) TRMICEM LY, HEEOKR - HA2EMA L, K
WZEE~ Y ML e S EEN E R/DRIZROE I LT EE N,

4, JRE, FHEEIL, B EIIEESIMEEER L T E a0,

5. FANZTE T HER O, F A F u— L7 EOBE LS W EIOM AILET T E &,

6.3 HAREKICETHEIEER

PR T N ZADOEHEMEIT, ISR E U RPHIRE & 2 DS OBREESFICHDIRFELET, THERAICHZ->TE, LLFo&AIcD

EELTEEN,

1. IBEEEREE
EIRERE T CTOEMOMERIZ, T A& TR TV U MERZIZHL V= HOREENKAETIHAER S £7,
FEHRENEE SN 5EA L, BB & i3S O E 2 BV L E T,

2. HERKE
YEERT S ADETICEBEICEB L bONFEET S &, WESRELEMECRN L 252 E08HY £7,
ZD XD RGE, WEOBHIEEIZITREORLIEOWE E BV L 9,

3. BEMEN A, B,
JERNET AFER R, BR, MENT A ACAHE LIDRETHEAT S & LRI LY T30 RCEREE LTI 5E
BHYFET, ZOLIREE N CIEROEEIE. BIERICOWTIHRHFZE 0,

4, FREHR - FHER
z???ﬂ4xm\%%L\W%%,?ﬁﬁté%éﬂé%ﬁ%ﬁﬁbf%@iﬁhoLtﬁof\:n%%ﬁﬂbfiﬁﬁ

SRR

5. & - ok
BET— FRIDOFT XA 23, RIRIETIEH Y 8 A, BAHOITL TE, THAICRLRNTEEN, BE - BALET
L. FOBRICHEMN R TV ANRAET IR H D £,

ZOM, FFERREREL FTO I 2 BB A OHAIE, BEEBMIC THRSIZ S0,
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7. TNAAERALDEE

BREFICOWVNT

VCC, VSS S Mo 256, T35 ARREH EIX T v F7 v 7 EORBEMEEB LT 2720127 34 ANECRIEBALIZT &
DEILEBFELTHY ETH, FEWEHNOER - 75 FL_ADEFICE S A he—7E20BEEED 1L - M EFR
BT EDEDIC, BTERLTRTEMBTERB LY 7 v RICER LTSN, £2, BiMHBIENL T 3R K
A V=K ATRT A ADL BRI L GND i -1C#:ki L T 2 &0y,

EBIT, ATFNAL ZADEL THERM T & GND IO, AVCC ¥+ & AVSS S+ DRIIC 0.1pF BEDE I I v 7 arF 4%k
NANRZRayTF oL LTERT A ZEE2BEID LET,

BREEDORELICONT

EIRETEOEE N VCC OHESFBEIERFNICEB TS, R bR’ e 5 LRIET 22 030 £7, KELOEREL LT VCC
1. PEE L (50 HZ ~ 60 Hz) 123813 5 U Z VBB (' — 27 v — 2 fl) ZHEREIWESRIEN O 10%UARIZ LT EE W, hoEFRY)
DX K DA T OMWIEATHEIL 0.1V/ps LLFIZ LT IZE W,

KEBHRIRERRICDWNT

XO0/X1, XOA/X1A 5 7- DAL D ) A RIIART 34 ZADORBEMEDJRIA & 72 F97, XO0/XL, X0A/X1A 5 738 L UVKBIREI - X 5127
FURANDONAIRAa T UoPETELRVIEICEET D LI ) o MMaEsRFH LT ZEN,

F 72, XO/X1, X0A/XIA MFDE Y 2 75 RCTHir Lk 9727V » MMRT — U — 213 LE LT-EEZ B CE 0T, Milb
BHLET,

SR T, T B ARIRBI T ORIR 2 26 LT a0,

NE/ Ny Y FERBOEE
SER T v 7 BT A8ATE. X0, X0A D& BREN L, X1, X1IA SF 3Bk E LT &N,

SN o Oy ERA
RKTFNAR

[::;xg X0 (X0A)
@ B | X1 XA

v

TILF TIP3 PIILEFE 12CIEFE LTHAT IBEDHLNI=DOINT

SNF T aryy ) TVETE PCHT L LTERT A5G, TYUFAHIPch FF UV RZIIHWICT 4 —7 LT, L
L. PCEET HIFNDOMWT L RIS, TS ZAOBRIIEMEETY . BIEA T 712 LI E AL 12C NA T AT LB LR
TLIEEN,
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Ci#gFICDLVT

ALY =X FLFab—FENBELTHET, LT CHlif& GND IFOMICL ¥ = L—X A2 F 9 (Ce) ikt LT L
PEW, EEar T oIt I I v ar T o RBREOBREE O a T U 2R LTI E N,

B, BEEZ Iy arT iR, REIC K DR REOELIBICRHEF Rk, YOV FiE) 2 o b on s £9, 207 U olR
FEREEAFERR L. FERSIFICB W THBEA M- T2 T o 2R L T 7E3 0,

AU = XTI ATUWF REOFRa T o EHRLET,

C
AKTNAR ]_ Cs
VSS
77
GND

E— FIEFMDO)IZDLT

£ — FHfi-(MDO)I VCC 8+ £ 721% VSS St IS EHE R L T & W, W7 7 v v a ATV ERZ 2 EOHMNT, T— Fiir
LU EEFECXALICTIAT v ERITTAT T 2T AL, A RZL TR ARERET T XA FE— RIZADD
EHIET 2720, VT v TERRITINE T AEATH|RIUEIZITE 2 7HE<IMA 5 Lz, E— R0 5 VCC T E£ 72
13 VSS Mg+ ~DIEREZ e /MT L, TEARETEA v E—F U AT T L0107 o MERZRE LT &,

EREBARICOWNT
BIR & AT 2 BIZFEIREDS, 3 2 WITRONEE TERALIR 21T > T 2 &0,
¥, AID 3 A= FE2ERLARWEATH, AVCC=VCC LUl AVSS =VSS L~ULITHER L T IF &,
E IR VCC — USBVCCO
VCC — USBVCC1
VCC — ETHVCC
VCC — AVCC — AVRH
IR AVRH — AVCC — VCC
ETHVCC — VCC
USBVCC1 — VCC
USBVCCO — VCC

Y TIGEEIZDONT
U TABEICBWTE, /A AR EICE VI EST- T — 2 22 ETHARERH Y ET, 20D, /A REMADR— FO#
HELTIEE N,

Flo, IN— ) A RREDBIIL VBRI T 22X ELEBEE2BE L, ZBICT—20F =y 7 ¥ 2R EELMINL T T —
B ZT>TLES Y, =7 =B ShEEEITiE, BEaefTo R EDLHEE LTI ZE,
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AFRYY A XDRLGHHUEHEE LUV IS Y1 A EYEFE MASK RLRZOEEZEIZDINT

AEYHA ZORRLLEAEBINT T v a AF VL MASK LT TIITF v 7 LA 77 FRAE U REEOBE W L &S
WL ESD, 7T 7T v, /A RXEE, BIBHS 2 E O BLRNEEN R Y $97,

BERICTR Y —XOBE I 0 B2 THEAT B, BRI 217> T 72 &0,

R=RBALRIZDINT

NR—2FZ A<D ch8 & ch9 Z AHNE— R LUZA~T7/E— R)THEATZHE. TIOAQ (FAMEBELE) N U H AJI(TGIN) & L TfE
ATEEh, BTR—RZ A<D A ~<HlfHl LA X (ch9-TMCR)?D EGS1,EGS0 t > k% kU AJ14#E45(EGS1, EGS0=0b00)
WCRREL T Z &N,
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8. F7AvIU 54 NI A

MB9BFD16/D17/D18
TRSTX,TCK, 4 )
TD"%Z P SWJ-DP | ETM SRAMO
Y
TRACED[3:0] TPIU ROM 32/48/64Kbyte
TRACECLK © Table _
Cortex-M3 Core | oy On-chip Flash
144MHz(Max) ) Flash I/F %gigﬂe;
e
= Security 1024Kk)1/:/te
< Trace Buffer
Y (16Kbyte)
- e SRAM1
Dual-Timer H = 32/48/64Kbyte
B~ m
|
Software] k=l
= : o N 5] USB 2.0 — USBVCCO
Clock Reset o3 B (Hosy | PHY > UDPO,UDMO
.| Generator ;: = = Func) 3 UHCONX0
>
INITX 7 — I 2 s USB20[ L usBvcel
< (Host/ > UDP1,UDM1L
Func) 9 UHCONX1
Csv
() DMAC
4
T J
{ Main S Cl D CAN 0,
X0 - | o PLL ource Clocl | - RXO
x1 € T SC I 27 1
X0A Sub CR CR <8z RXT
[sals=rr3
xin €f—f—_Osc | 4mmz | 100kHz | | (259
<
CROUT ¢ I
- — — — — | N
Avee |5 12-bit AID Converter Ethernet- i wi
3 — -DI onverter —
AVSS AVRI] . | PR maCo [Tl 5 E_Txx,
Unit 0 | E 3 S oM E_RXX,
AN[31:00] __J . <% Ethernet- T E_MDx
Unit 1 r—) o3 MACL [ERMIF
ADTG[8:0] = _J
Unit 2
l_ — Y —— J 3 > MAD([24:00]
AN
TIOA[15:001€ Base Timer . External Bus I/F 2 MADATA[15:00]
16-bit 16¢ch./ 4 PmCSX(7:0],
TIOB[15:00] 32-bit 8ch. Mﬁi?g”w
_ (—# USB-Ethernet Clk Ctrl | PLL ‘ vy
e aprc : o
BIN[2:0] 3ch E MALE
Cl ~ I~ CAN Prescaler Power On MRDY
ZIN[2:0] é g Reset MCLKOUT
—_——_—— — — — = ~
—_———— — - ; LVD Ctrl LVD
| D Activation ] | Q <
| Compare < =3 - Regulator >c
| | 3ch | | o o IRQ-Monitor
" =4 o
1C0[3:0] 16-bit Input Capture 2 <
Ic1[3:0] I f h P | | @ - CRC
1c2[3:0] | ch. o 3 Accelerator
: | t w g 5
FRCK[2:0] | I 16-bit Fr:g‘run Timer | | ﬁ-‘é g Watch Counter
. I @
<
| 16-bit Output | & Extecgnal Inltlerrupt INT[31:00]
Compare I ontroller
| | 6ch. | < 32-pin + NMI NMIX
DTTI[2:0]X i T | |
RTOO[5:0] ; — Waveform Generator 72 > MODE-Ctrl € MDI1:0]
RTO1[5:0] €4—4— 3ch. | |
RTO2[5:0] & t ?ix'
X,
: l(—ﬁ GPIO H PIN-Function-Ctrl k——)l
i i i i:’Fx
Multi-function Timer x3
i ) ) SCK[7:0
K—> Multi-Function SIN[;O]]
Serial I/F 8ch. S SOT[%:U]
(with FIFO ch.4 to ch.7) 4 154
HW flow control(ch.4) « ET:4
>

<TEEER>

- HEINRA2H T —XDIFFHE12 E FAID IN—ZDF v+ RILEHIE, @EHT G/ or—(CEYELYFT DTS

FESEEL,
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9. A*EYHA4X
AEY YA XZHONWTIE, T R O TAEVH A X Z22BLTEIN,
10. XYY S

AEYTYFQ)

Peripherals Area

--  OXALFF_FFFF
!
|
| Resened
i
j
0x4006_9000
’,' 0x4006_7000 Ethernet-MAC1
OXFFFF_FFFF ! 0x4006_6000| _Ethernet-Control-Reg.
Resened :’ 0x4006_4000 Ethernet-MACO
0xE010_0000 ! 0x4006_3000 CAN ch.1
Cortex-M3 Private / 0X4006_2000 CAN ch.0
| _
0XE000_0000 Peripherals ,,’ 0x4006_1000 Resened
! 0x4006_0000 DMAC
!
' USB ch.1
0x4005_0000
Resened '
; USB ch.0
; 0x4004_0000
! 0x4003_F000 EXT-bus I/F
0x7000_0000 !
- - h Reserved
External Device : 0x4003 B00O
0x6000_0000 Area h 0x4003_A000 Watch Counter
| 0x4003_9000 CRC
i
Resened ! 0x4003_8000 MFS
0x4400_0000 ’.’ 0x4003_7000 CAN Prescaler
32Mbyte ! 0x4003_6000| USB-Ethernet Clk Ctrl
0x4200_0000 Bit band alias 1 0x4003_5000 LVD Ctrl
Peripherals 0x4003_4000 Resened
0x4000_0000 0x4003_3000 GPIO
' 0x4003_2000 Resened
Resened \ 0x4003_1000 Int-Req.Read
0x2400_0000 0x4003_0000 EXTI
32Mbyte \ 0x4002_F000 Resened
0x2200_0000 Bit band alias ; 0x4002_E000 CR Trim
\
\
\
Resened | 0x4002_8000 Resened
\

__ 0x2008_0000 | 0x4002_7000 A/IDC
0x2000_0000 SRAM1 0x4002_6000 QPRC
OXLFFF_0000 SRAMO ! 0x4002_5000 Base Timer

\
0x0010_2000 Resened “ gﬁgg;_moo R - d
.. ) X 3000 esene
AEYH A XD FHMIE - - > ) — -
: Securi \
RED @ATY <y T 0x0010_0000 ity/CR Trim | 0x4002_2000 MFT un!t2
A \
)] *BBLTES ‘. 0x4002_1000 MFT unitl
0, ' 0x4002_0000 MFT unit0
\
On-chip Flash \ Res
P 0x4001_6000 S
\ 0x4001_5000 Dual Timer
0X0000_0000 A
- - \ Resened
\ 0x4001_3000
L 0x4001_2000 SW WDT
0x4001_1000 HW WDT
\ 0x4001_0000 Clock/Reset
\
\
‘\‘ Reserved
| 0x4000_1000
‘= 0x4000_0000 Flash /F
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AEYITV (2

MB9BFD18S/T MB9BFD17S/T MB9BFD16S/T
0x2008_0000 0x2008_0000 0x2008_0000
Resened
0x2001_0000 Reserved
Resened
0x2001_C000
SRAM1 0x2000_8000
64Kbyte SRAM1
’ 48Khyte SRAM1
Y 32Kbyte
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO
SRAMO 32Kbyte
SRAMO 48Kbyte Ox1FFF_8000
64Kbyte
Ox1FFF_4000
Ox1FFF_0000 Reserved
Resenved
Resened
0x0010_2000 0x0010_2000 0x0010_2000
0x0010_1000 CR trimming 0x0010_1000 CR trimming 0x0010_1000 CR trimming
0x0010_0000 Security 0x0010_0000 Security 0x0010_0000 Security
Resened

0x000C_0000

Resened

-
SA10-23(64KBx14) | &
=
= T 0x0008_0000
g SA10-19(64KBx10) | &
— -0
® ~
(o))
e}
z ul
= SA10-15(64KBx6) | &
-0
[6)]
[
N
P
(=}
=3
[¢)
SA8-9(48KBxX2) SAB8-9(48KBx2) SA8-9(48KBx2)
0x0000_0000|  SA4-7(8KBx4) 0x0000_0000| SA4-7(8KBx4) 0x0000_0000| SA4-7(8KBx4)

7T waXAEY vy 7OFEMIL. TMBIBD10T/610T/510T/410T/310T/210T/110T 2V —X 7o v a/ul oI v <=2 T )|
LT EE,
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RYZzSL-FZRLRTY S
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0x4006_4000

0x4006_SFFF

0x4006_6000

0x4006_6FFF

0x4006_7000

0x4006_8FFF

0x4006_9000

O0X41FF_FFFF

ARA—FrF7 FLR IVE7ERLAR INR B DH#eE
0x4000_0000 0x4000_OFFF 75y a2 AEYIFLIRR
0x4000_1000 0x4000_FFFF AHB TH
0x4001_0000 0x4001_OFFF sy 7 « Uty Ml
0x4001_1000 0x4001_1FFF N=RyxT Uty F Ry T H A~
0x4001_2000 0x4001_2FFF APBO VI RN 2T Uty F Ry T XA~
0x4001_3000 0x4001_4FFF TH
0x4001_5000 0x4001_5FFF FaTNEA~
0x4001_6000 0x4001_FFFF TFH
0x4002_0000 0x4002_OFFF ZH8RE X A ~ unit0
0x4002_1000 0x4002_1FFF SHERE ¥ A ~ unitl
0x4002_2000 0x4002_3FFF ZH8RE X A ~ unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APBL R—RH A~
0x4002_6000 0x4002_6FFF 77w KA 4 (QPRC)
0x4002_7000 0x4002_7FFF AD Z1 LN —%
0x4002_8000 0x4002_DFFF TH
0x4002_E000 0x4002_EFFF Wi CR hU 7
0x4002_F000 0x4002_FFFF TH
0x4003_0000 0x4003_OFFF SERERA Fx
0x4003_1000 0x4003_1FFF FHALER R L VA X
0x4003_2000 0x4003_2FFF TH
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF TH
0x4003_5000 0x4003_5FFF R A
0x4003_6000 0x4003_6FFF APB2 USB - Ethernet 27 2 v 27 £ R [FEI
0x4003_7000 0x4003_7FFF CAN 7 U AHr—3
0x4003_8000 0x4003_8FFF ~NFTrroar YT
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Mgt m oo H
0x4003_B000 0x4003_EFFF TH
0x4003_F000 0x4003_FFFF SRS AN
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF USB ch.1
0x4006_0000 0x4006_OFFF DMAC L Y2 %
0x4006_1000 0x4006_1FFF TH
0x4006_2000 0x4006_2FFF AHB CAN ch.0
0x4006_3000 0x4006_3FFF CAN ch.1

Ethernet-MAC ch.0

Ethernet-MAC % & L ¥ A ¥

Ethernet-MAC ch.1

TH
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11.%% CPU R T— M IZHIT HiHFIKE

W OREE LTHER LTV AT, UTOEREZRLET,
HINITX=0
INITX S 23"L" L~ L D HIfE T,
WINITX=1
INITX S 23"H" L~ L D HIfE ¢,
EWSPL=0

AR N =Ry ba—)L L P AH(STB_CTL)D A X L /31 S+ L~ULRE L > b (SPL)A0"IZFRE SN IREE T,

ESPL=1

AR UNRALF— Ry hr—/L LY ZAH(STB_CTL)D A X L A M- L UL E B M(SPL)A " L"IZRE S RRETT,

WA W]
ATIBERE DM I PTRE 7R RE T,
W PEA ) 0" [ E
ATHERED B T E RREE T, REAIELNCEE S E T

WHi-Z
WFEER LT U2 2 R BB ILRIEIC L, T % HIZIC LET,
WA
RiETEEEA,
LIERIEN S

KE— NOEBT HEAORELZ AL ET, WERSNL TV ELEESEIED THNIT, ZORLERICIENE T, A—

FELTEALTWDEEE. ZOREBERIELET,
W7 F w7 AJJAThE

TFuZ ANBFRENTOET,
B hL—XH)

b L— AHEREAME ] ATREZRIE T,
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HFRE—RER
'Ugjﬁf 754 R 5vE—F .
. £U<ix | INTXAA A %F(% 947€;b%p§w
B | BEE es ] 3
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
; Sy g e [EEIEN S [EIEN S Hi-z/
A GPIO @*RE# X/ETE[ lﬂ/ETﬂ‘ DX/ETEJ‘ ’f%jé]" ’f%jé]" mgﬁj\jjuou,—'ﬂi—»
N H
g BN Aol Ao Ao Ao Aol
\ B - - RIS = RN Hi-Z/
GPIO &R A TE AN ] BX EANT] A ENA] g R PR 70" [ E
B TR e
Hi-z/ T 1 EE%%
7] i . Oy * L
Aok | TR e e e | RIS S e
e )1 HL< T '@hﬁ 'vhﬁ (33 Hi-z/ Hi-Z/NER
) AT
AT AJ) A
0" .
c | INITX TINT T | TAT T | TAT T | TAT v 7 TNT T TNT T
A b AT ASI] AT AT ASy] AJy]
D | s Ay Sy AT AHy Syl AT
. . TNT T | TNT T [EGIEN
o |JTACTERES | HiZ AE | A K| 1555
N = B3 N NSy ,T% ~ ,T% ~ HI-Z/
GPIO @*RH%? j{: DX/EZ:ﬂ PX)EETE‘ DX/ETEJ‘ Vﬂ%ﬁﬂj}"O"ﬁ:ﬁ
F L — RTRIN MNL—XHh
SHERELA T BEAR A BERF | BERA L AR B
FEATER ATE AT EE Prfs
F[Gpio & E%ﬁﬁm E%ﬁﬁm
NP EAND Hisz Hi-z/ Hi-z/ ‘ ‘ Hi-z/
%g;x NIy E] L) PR A 0" [
SRR
N U — AR | REA A BOEARA | FOEAA FL—Aih
GPIO Uk} e S
G | Eiisto Hiz Hi-z/ Hi-z/ E%ﬁm\ E%hi Hi-z/
U;;x ASy] L) ‘ ‘ PR 70"
SRR
HE(; BTIRHE
TSSL | wERw | @ERd | wERT 1IN
by | GPIO BERHF [EXIEIN S [EGIENS
ERELSE O Hi-z Hi-z/ Hi-z/ PRFr PRFr Hi-z/
é;;x AI3E] L) PR A 70" [
SRR
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’Tjjt_ff FRAR | SVE—F .
{LLc | NITX AR AR L<IE BA4RE—FHLLIE
ﬂﬁ? F—7 EEERE 7N ey b A UTj A by TE—FiREE
LS T EBRARE | 22020 BRRE ERRE i
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
| |GPIO i Hi-7 Hi-z/ Hi-z/ AR TE AR TR Hi-z/
UV — R EIREF AJJH] AJJA] ¥ PREF W;%EA?J"O"TE
NMIXEIRFF | BOERT | ER | R N
3 GPIO EIE : : [ERGIEINS [EREIRNGS _ -
Y Y — AR i =
Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ .
" A e I e 7ras )7\3;%7
ATIH] ATIH] AJ1A] AJTA]
GPI10 Bk e . :
= U St Su e IE‘H”:H(F!.E\' IE:H”%ER Hl'Z/
ﬁf%ﬁ%*ﬁﬁ# DX/:ETﬂ DX/:ETEI DX/:ETEI ’f%ﬁ f%ﬁ Vﬂ%ﬁﬂj}"O"ﬁi
S ELA S Sy Sy Sy B ATRTE [EXIEN S EEIENS
AT PETR | BUERR | BERT | g 15 s
Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
N WESATI0" | NERAT A0 B A "0" [ - U
Ve R=T N . il il o - PR A 0"
L | B4R -z ilm 7 7(’);&;“ ilxﬂ 7 ?lv“m 7 ;;%7
AJiAl AJiAl AJ17A] AJyAl
GPI10 SR e I :
= p S S S [EREINGE [E[IENE Hi-z/
ﬁf%ﬁ%*ﬁﬁ# DX/:ETﬂ DX/:ETEI DX/:ETEI ’f%ﬁ f%ﬁ Vﬂ%ﬁﬂj}"O"ﬁi
\ NNV (PR I TN CAEN = Hi-z/
M
a =]
A TS DN VL B PNL S YL Ayl Ayl
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R FRA4R | SVE—F
y 4L Q0T INTX A | P LL<iE 2L4TE—FHLLIE
ﬂﬁ?? H—7 EEERE Ree J;jzt% ~ X_}F—’ba% A by FE—FRAE
ye HheA REE =
6 CERAEE ERZE | WREE 5
- INITX=0 INITX=1 INITX=1 INITX=1
- B - - SPL=0 SPL=1
GPIO I wERd | wEse | e | RAOCER ) EHERE T
ELRTIRTE e
N Hi-z/ {55/ ) EP R
, PESAT) Hi-z/ Hi-z/ S FEPRAT 11 B> = f L
S| ORE PAS 0" | iAo | ELIRIERR L
i b L< i [ [ ‘ Hi-Z/Mh e
ATl AAro"
i
\ . Hi-2/ Hi-z/ ELATRIER | EATIRAE
CPIO R | HiI-Z AR | A | 1555 P A 0"
0 RISTILHZ ] tfan iz
USB 1/0 Wi B S ERTRIER | o= VL),
Vi BN AR EN AT AR EN AT . %Jm REIX e
‘ A 0" CLRLES——
H/]:: Wuﬁ)\jj 0"[& &
P JE ABE | ABE | ABE | ABE | ADE L
GPIO wEre | wEre | aese | EPORER ) ERE W
Enemen M aere | wes | s AR EAR S
0 ELATRIER | ELATIRAE
GPIO jE4R I Hi-z) Hiz/ £ RFE
v Hi-Z o
U — R ANJ)A] AJIR] N AT "0" [E 7E
Ethernet AH 7
S
WERT | RERT | BEART AR
SMEREIA 22 T SHBE
R ST Ei# RPN E%ﬁ,ﬁm
GPIO Ry Hi-z/ Hi-z/
v Hi-Z e
e ASTAr ASTAr P A0 R i

* BT A ~E— N, R CR X A ~E— R, A by 7 E— NIREEMELLET,
*20 A by 7= RIEREMEIELET,
*3: EPFR14.E_SPLC L VAX|Z L VW BIRSN TV AEAEERLET,
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MB9BD10T & 1)—X

12. BRI E
12.1 R ERKER
. ERIE "
EHH s — _ BAfF fisE
=/ =K
BIFEE L *2 Vee Vss-05 | Vss+6.5 \Y
BIFFEE(USB ch.0 ) = *2 USBVceO | Vss-05 | Vss+6.5 \%
BIFFEE(USB ch.1 fl) = *2 USBVcel | Vss-05 | Vss+6.5 \%
BIF I (Ethernet ) *h ** ETHVcc | Vss-05 | Vss+6.5 \Y
T I n S EREE AVce Vss-05 | Vss+6.5 \Y;
7 n U EAREEE X AVRH Vss-05 | Vss+6.5 Vv
Vce + 0.5 s A
Vss-0.5 (=65V) \Y, USB, Ethernet-MAC fis 1~ % F& <
USBVceO + 0.5 g
Vss-0.5 (=65V) \Y/ USB ch.0 U+
ASEE* V, ) USBVcel +0.5 s
Vss-0.5 (=65V) \Y/ USB ch.1
ETHVcc + 0.5 L
Vss-0.5 (=6.5V) \Y/ Ethernet-MAC Ui
Vss-05 | Vss+6.5 V |5V LT
o, I } AVce +0.5
T a s A Via Vss-0.5 (§65 V) \Y%
e xl ) Vce + 0.5
HAEE Vo Vss-0.5 (265V) \Y,
Hij(y 7 /7 EE;(}IL ICLAMP -2 +2 mA *9
Hi‘j(‘f(& 7 7 /7 EE'L{}IL % [ICLAMP] +20 mA *9
10 mA | 4mA XA 7
20 mA |[8mA %A1~
up 0 S =] S 9 A _
L I/J\/I/Hi‘j(t'jjj EE;(}IL |o|_ 20 mA 12mA y /], 70
39 mA | P80, P81, P82, P83
4 mA | dmA XA
. 8 mA |8mA XA~
up 3 NIRLS [SEQV=—xY -
L L L e loLay 12 mA | 12mA Z 1 7
185 mA | P80, P81, P82, P83
"L LAV R KRR H D BRI Ylo - 100 mA
L" L~ ) S YloLav - 50 mA
-10 mA | 4mA Z A7
"H"l/“\“/l/%kﬂjﬁaﬁ(ﬁ | _ -20 mA 8mA &’1)700
e OH 20 mA | 12mA # 1 7
-39 mA | P80, P81, P82, P83
-4 mA | dmA X A~
-8 mA | 8mA X% A~
np g LI rytm Al - -
H" LSV R lonay 12 mA | 12mA % {7
-205 mA | P80, P81, P82, P83
"H" I/N‘w%jt%%itﬁﬁ%m Ylon - - 100 mA
"H" ]/-/\\/I/I,Zi@,(-ﬁ%\\ﬁj] EE{}IL ZIOHAV - - 50 mA
BB Po - 1000 mw
PRAFIEE Ts1s - 55 + 150 °C

*1:Vss = AVss = 0.0V & JEUEIZ L7=fE T,
*2:Vce iE Vss-05V X V)'f&< o TIEHWTERE A,

*3: USBVce0, USBVecel 13 Vsg- 05V L 0L 2o TV iF 8 A,

*4: ETHVCC 14 Vg5 - 0.5V K VIR 2o TV T EH A,
*5: FBIRPE AR Y Vee + 05V 2B A2 TIIWITEH A,

*6: BN ERIT, YT oW IAD Y —VEERELET,
*7: S H R, EX%?‘?’ - 1AL D D 100 ms OB TOFEEREHE L £,
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*8: SRR HIIREIIE, 74249 23~ TITHtaL 2 D 100 ms OHIRN TONE B Z BUE L 7,

*9:

IR TIZOWTIE, T4 SRR, 5. AHAEIEER] 22 L TIEEN,

« HEREEMESMN TR 2 &0,

< +B AJNTEMEE(ER) TITHEH 230,

B EH EART A A0, M ERHIRIEIIZ 86 L+B 52 ML T &0,

cHB AN EAT O L&, RT AL AOERTIZAS SNDEIRD, BERHE R &2 b TR ML TIZ 225 £ 5 BRI RGO
ERELTLEEWN,

c AKIHEE T — N ERT A ZAOFRENERD D72 OENEE — R TIE +B AEM MRS A 4 — N8 LT VCC i1,
AVCC S DENL 2 EF- S, KT A ZALMOBEEA~ B E RIET L 03H 0 £9, TDOTH+B AJKFIZIX Vee, AVee
OBAAHRBIE A2 R RN E DT LTS,

« KT AL ADEEA OFF FFOV ICHEE L TV W), EITERBEARICHB A Z1T> TS 5a1E, b2 b &R
MR SN TWETD, RXU—F Uty "R EFICEES T AREEREEEZITI 083D 7,

o HELZ[RI BRI O D AR #R) &2 TREl R LE T,

Protection Diode
VCC VCC
Limiting j P-ch
resistor —1
+B input (OV~16V) AVAVAY . Digital output
N-ch
o/\/\\— T>o—Digital input
R
AVce
Analog input
<EEFE>

FENRAEEFEZ B FLX(EBIE, i, BELZEDHINIE, FEUR T/INA I EFHET STEMSBYET, LELH DT,
FRF—BHTLEZ B EDEIVLE S CHEES S,
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12.2 HERBIESEH

MB9BD10T & 1)—X

(Vss = AVss = 0.0V)

. HREE
EH i &4 = = B wE
&/h ®X
HIFET Vee - 2.7%8 5.5 \Y,
30 3.6 “
: <
AEEEE(3V ) USB ch.0 USBVccO - (=Veo) v
5.5 .
2.7 (=Veo) 2
30 36 3
' <
A IR T (3V B USB ch.1 USBVccl - (—5\/5"") Vv
: *
2.7 (=Veo) 4
3.6 N
3.0 (=Veo) 5
EIREE Ethernet ETHVce - 45 ( ;\'/SCC) \% *5
55
2.7 (=Vco) *6
7 u JERELE AVce - 2.7 55 \% AVce=Vcee
V=% A AVRH - 2.7 AVce \Y;
g a T o AR Cs - 1 10 pWF | WL X2 L— 2
LQS144,
BEIRE LQP1786, Ta 4% A -40 +85 °C
FELEF
LBE192 kil

*1: P81/UDPO, P80/UDMO i 1-% USB i 1-(UDPO, UDMO) & L T 24
*2: P81/UDPO, P80/UDMO i+ % GPIO ##+(P81, P80) & L CHEM 4 24
*3: P83/UDP1, P82/UDM1 3 1-% USB i 1-(UDP1, UDM1) & L T 2854
*4: P83/UDP1, P82/UDM1 % GPIO #i-(P83, P82) & L THEM T 254
*5: P62/E_PPS0O_PPS1/SCK5_0/ADTG_3 fii ¥ %< . [Ethernet-MAC ¥ D xiinde | DUli-% Ethernet-MAC i1~ & L CHEMAT 535

AN
=

*6: P62/E_PPS0O_PPS1/SCK5 0/ADTG_3 fii+ % < . [Ethernet-MAC i+ Dxinge | D% Ethernet-MAC LIS ORRENR T & L T

A 256

*7. SR a T YOG F T, 7. T AMER EOBEE] O ICHTFIizonT) 28R L TLIEEND,
*8: EIFREILE N R/ MERENREEY & MEGALBHEBEIELL EOMIZ, WEEHECR 7 0 v 7 (A4 v PLLEREGT)E 213N
A CR 7 1w 7 TOMBIAT LAKNEEMR O HEMEREE T,

<EFEER>

HRBERMIL, FEET/INT XDIEZ GG R T SRHETT . ERBIFILEDRIENEL. TN T DRMHDEFA THRAE

ENFET, BICHRBERMFTFTRAL TS ESE, CORMEEZ TRET & 15FE%/Z

BHEERIZFT CEDBYET

TR — MIEESHTOGEE, FARNK, MEDHEE TDRFEIE, RIFL TOFEA, LBHEINTELDRM
TORBAEHZELZDEZEIE, BT FFIZEREFIETIHHKS S,
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Ethernet-MAC iF D X} >3

MB9BD10T & 1)—X

Ethernet-MAC

LR R R TR
P62/E_PPSO_PPS1/SCK5_0/ADTG_3 E_PPSO_PPS1 * P62 /SCK5_0/ADTG_3 vee
PCO/E_RXERO_RXDV1 E_RXERO_RXDV1 PCO
PC1/E_RX03_RX11 E_RX03 RX11 PC1
PC2/E_RX02_RX10 E_RX02_RX10 PC2
PC3/E_RX01/TIOA06_1 E_RX01 PC3/TIOA06_1
PC4/E_RX00/TIOA08_2 E_RX00 PC4/TIOA08 2
PC5/E_RXDVO/TIOAL0 2 E_RXDVO PC5/TIOAL0 2
PC6/E_MDIOO/TIOAL4 0 E_MDIOO PC6/TIOAL4 0
PC7/E_MDCO/CROUT 1 E_MDCO PC7/CROUT 1
PC8/E_RXCKO_REFCK E_RXCKO_REFCK PC8
PCY/E_COLO E_COLO PC9
PCA/E_CRS0 E_CRSO PCA ETHVoe
PCB/E_COUT E_COUT PCB
PCC/E_MDIO1 E_MDIO1 PCC
PCD/E_TCK0_MDC1 E_TCKO_MDC1 PCD
PCE/E_TXERO_TXEN1/RTS4 0/TIOB06_1 E_TXERO_TXEN PCE/RTS4_0/TIOB06 1
PCF/E_TX03_TX11/CTS4_0/TIOB08 2 E_TX03_TX11 PCF/CTS4_0/TIOB08_2
PDO/E_TX02_TX10/SCK4_0/TIOB10_2/ PDO0/SCK4_0/TIOB10_2/
INT30 1 - B E_TX02_TX10 INT30 1 -
PD1/E_TX01/SOT4_0/TIOB14 0/INT31_1 E_TX01 IPI\EI)TlﬁOlT 4_0/TIOB14_0/
PD2/E_TX00/SIN4_0/TIOA03_2/INT00_2 E_TX00 PD2/TIOA03_2/INT00_2
PD3/E_TXENO/TIOB03_2 E_TXENO PD3/TIOB03_2

*: Ethernet-MAC N[ PTP 4 7 o & B & I CHER T DBRICHEA L £ 97,
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12.3 EFfiiRE

12.3.1 ERHEE
(Vee = AVee = USBVeeO = USBVecl = ETHVcee = 2.7V ~ 5.5V, Vss = AVss = 0V, T = - 40°C ~ +85°C)

BE | B% | 7E &4 g M i
CPU: 144 MHz,
JE32: 72 MHz,
Flash 2 Wait,
TraceBuffer: ON, 100 180 mA | *1,*5
FRWTR.RWT = 10,
FSYNDN.SD = 000,
PLL FBFCR.BE = 1
FyvE—Fk [ CPU:72 MHz,
J&3: 72 MHz,
Flash 0 Wait,
TraceBuffer: OFF, 65 135 mA | *1,*5
FRWTR.RWT = 00,
A% FSYNDN.SD = 000,
TR lcc FBFCR.BE =0
i CPU/J&31: 4 MHZ*
i CR Flash 0 Wit '
, *
S %—Fk | FRWTRRWT =00, 6 18 | mA "1
VCC FSYNDN.SD = 000
e CPU/JE: 32 kHz,
7 Flash 0 Wait, 1 %
Sy %E—F | FRWTRRWT =00, 13 SL7 | mA 11,76
FSYNDN.SD = 000
ok CPU/JA4: 100 kHz,
KH CR Flash 0 Wait, -
Sy %—F | FRWTRRWT =00, L3 | b7 mA
FSYNDN.SD = 000
PLL . -
e e | I T2MHz 30 89 mA | *1,*5
21— 2 UT’%GC%R% o | D 4 MHzZ 45 559 | mA |*1
ET— K Iccs -
Gt o | TR 32KHz 1.2 516 | mA | *1,%6
% fﬁ%ﬂf&i o | A 100 kHz 1.2 516 | mA |*1

*1: AR— NEERE, Ethernet {5 11,

*: b U I UICTAMHZ ICRE LTIZSEE

*3: To=+25°C, Vc=5.5V

*4: Tp =+85°C, Vc=5.5 V

*5: JKABIRED 7-(4 MHz) {5 I RF R IR BB OB B % & 1)
*6: KALIREN (32 kHz) i I RF(CR IR B O W B % & 1)
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(Vce = USBVcee0 = USBVeel = ETHVcee = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, T, = - 40°C ~ + 85°C)

_ . FRIBE "
R | B8 | %74 e e | g | M W%
SR X
TA =+ 250(:,
A A LVD off 4 10 mA | *1,"3
S 4~F—FR [To=+85C,
i o 'i | LVD off i ) > mA | L8
'%E{ﬁ ccT ‘ TA =+ 250(:, 11 5 mA *1 *4
vz LVD off i : :
vee HA~E—F [Ta=+85C
LVD off i ) 50 mA | *1,"4
- To=+25C,
iiﬁ7 | N4 LVD off i . > mA |1
CCH -
i FoF Ta=+85C, _
LVD off i 50 mA | 1

*1 AR — b EERE

*2: V=55V

*3: KEAIRENF (4 MHZ)E HTIRF (GER RIS OB BT 4 & T0)
*4: KA IRED (32 KHZ) B R (TR AR (218 O 1M B FE it &2 5 )

EEEHRHBEBLVD)ER
(Vec =2.7V~5.5V, Vs =0V, Tp = - 40°C~+ 85°C

] 1&iE

HEH w5 | #Ea En gﬁﬁ Lﬁ | i

%%Ex B3 A 796
HI T2 £I3A
(LVD) lccLvo VCC Py 4 7 PA | AR
BRI
T59arEYEER
(Vee = 2.7V~5.5V, Vs = OV, T = - 40°C~+ 85°C
EE BE | BEA p Eﬁﬁﬁﬁ_x B o
£ HX

mmzm | | VC L i m

AID AV IN—RER
(Ve = AV = 2.7V~5.5V, Vgs = AVss = AVRL = 0V, Tp = - 40°C~+ 85°C

_ RsE
b= =] 8 ¥R &4 By -
7 BE | BA "
lunit BH{ERF 0.57 0.72 mA
B E lecan AVCC oy 006 3 "y
A/D Lunit Bh{EEE
HAE IR lccavrn | AVRH | AVRH=55V 11 196 | mA
15 1ERE 0.06 4 nA
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12.3.2 Z5RHH
(Vce = USBVcee0 = USBVecel = ETHVcee = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, T, = - 40°C ~ + 85°C)
. N HIRME
=2
HH Egy T4 &4 o EE K Bfi | f"E
CMOS
ERAT Y UA ) Vce ) Vcee v | *
W L L AT, (ETHVcc)x0.8 (ETHVcc) + 0.3
ASEIE v MDO, MD1
(27 WS | BV b7 b . . .
L AAT) AT Vcex0.8 Vss +5.5 Vv
TTLY =3I v b
o - 2.0 - ETHVce +0.3 \Y/
AN J1v+
CMOS
EAXTY TR Vcee .
L AT - Vss-03 - ETHVeex02 | ¥ |
AT v MDO, MD1
(e 27 s |1 sv hLF b ] ] ]
L ZAAS) T e Vss-0.3 Vcex0.2 \Y
TTLY =3I v b
N Vss - 0.3 - 0.8 \YJ
AN 7%+
Vce (ETHVce)= 4.5V,
4mA lon= -4 mA Vce ) Vce v | *
AT Ve (ETHVCC) <45V, (ETHVcc) - 0.5 (ETHVcc)
loH=-2mA
ETHVcc=4.5V,
;?’A;D lor =-8 mA ETHVce - 0.5 ; ETHVce v o
ETHVcc <45V,
HY LD v lon =-4mA
I EE on Vee=45V,
12mA lon=-12 mA
54 Vec <45V, Vce-0.5 - Vce \Y/
loH =-8 mA
USBVcc=4.5YV,
P80, P81 loH =-20.5mA
»rol, BVcc - 0.4 - BV Vo
P82, P83 USBVcc <45V, UsBVee -0 UsBVee 2
loH=-13.0 mA
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MB9BD10T & 1)—X

HigE
EEH LS InFA 353 - . = B fisE
" =/ Lo-Ei =&KX
Vce (ETHVcee)=4.5V,
;";A; ) oo =4 mA Vss ; 0.4 Vo
Vcee (ETHVcee) <45V,
loL=2 mA
ETHVcc=4.5Y,
8mA loL =8 mA *
BAT ETHVcC <45V, Vs i 04 v !
"Lt ~)Lr v lo=4 mA
B o Vee=45V,
12mA loL =12 mA
547 Ve <45V, Vss - 0.4 Vv
lo,=8 mA
USBVcc=45V,
P80, P81, loL = 18.5 mA B *
P82, P83 USBVcc <45V, Vs 04 Vo
lo =10.5 mA
V—7
TINT S R TINT T Vec=45V 25 50 100 O
BRI 1 PU o Vee <45V 30 80 200
VCC,
USBVCCO,
USBVCC],
g ETHVCC,
NI & Cin VSS, B - 5 15 pF
AVCC,
AVSS, AVRH
Ligk

*1: L K O RIS R A Y X T
IR A (IR BYDRTIL, B A 7R B 0 &b OB EIREEL 725 2 & &R LET,

Bl 21,

*2: USBVce0 ¥ LTV USBVeel # USBVee &Kl L CWE T,
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12.4 XTI

1241 HAq4>20o0v0RGHEE
(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

. - BRARE "
1HE S | mFA & = = B ]
=/ =X
> ..
Vee=45V | 4 0 | MHz | kst 7
N Vee <45V 4 20
ATIJE % Fen
Vee=45V 4 50 MHz | ki 2 o 2%
Vcc <45V 4 20 ) ‘
o7 X0, | Vec=45V 20 250 B o
]\7’]7 =807 7”%@ teyLn X1 Voo <45V 50 550 ns %DK? = j{:
AN w2y PWH/tCYLH, N .
SRR - PWLACYLH 45 55 % | SN By TR
ANhorwayr ¢
S ED, SEFD fﬁ - - 5 ns SR v o I
IRF[H CR
Fem - - - 144 MHz | ~2% 2 vy
PR ED R Fec - - - 144 MHz | _—2 2w v 7 (HCLK/FCLK)
7 uy g Fero - - - 72 MHz | APBO /S A 7 11 v 7 *?
el % Feps - - - 72 MHz | APBL S AZ 1 7 %
Fepn - - - 72 MHz | APB2 N2 2 11w o7 %2
o tCYCC - - 6.94 - ns R—A 7 1 D4 y(HCLK/FCLK)
V;J\T:[E?J{;E*l tevero - - 13.8 - ns APBO R R 7 11y 7 *?
»]j-/]’ ;/]/E%Fﬁﬁ tcycpl - - 13.8 - ns APB1 NZA 7 1 > 7*2
tovers - - 13.8 - ns | APB2 SR 7 1y ¥

*1: BWNEEES v v 7 OFMCHOWTIZ. [FM3 773U R 72T 0~v=27 /L] ® [CHAPTER2-1: 7 u v/ ] BB LT
<TEEWN,
*2: BZRY T 2 T INEREISN TS APB RRIZOWTIX 8. 7u v 7 A A4 Y 7T 0] #2BRLTLIEEN,

toyLH
08 xVee L\o_s x Vce / ----- 0.8 x Voe
X0 / N 0.2 x vee N 02 % Vee
X Pwn e Pwa >
tcr tcr
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-_— EMBEDDED IN TOMORROW

1242 #7700y 0AL8#H%
(Vee = 2.7V ~ 5.5V, Vss = 0V, Tp = - 40°C ~ + 85°C)

. HEE
H fiF _ i
EH 5 | WF4A E-JL B e | Bx By w&E
S - - 32.768 - kHz | /KébFEIRBE G
NVARBE Ytene YOA - 32 - 100 | kHz | #5771
AN 7 vy 7 5 tevie X1A - 10 - 3125 | ps | SN my U
AN 0 o2 PR : Rﬂ@ﬁ’ 45 : 55 | % | sy m oy s
toy
08xVce 0.8 x Vce s 0.8 x Voo
X0A / 0.2 xVce :I/ ------ 0.2 x Ve
) Pwh 11 P !
12.4.3 B CR RIEHHE
P& CR
(Vee = 2.7V ~ 5.5V, Vss = OV, T = - 40°C ~ + 85°C)
_ HigE N
BE Ea = &4 = BE | BX By wE
Ta=+25°C 3.96 4 4.04
=0°C ~ ° NSV
v 2 Forn To=0°C~+70°C 3.84 4 4.16 MHz DRIV E74 57
T =-40°C ~ +85°C 3.8 4 4.2
T =-40°C ~ +85°C 3 4 5 Y IR
}E] {EZ %Zﬁ ﬁﬂ# Fﬁﬁ tCR\NT - - - 90 us *2

*1 HARHCRESND 7T v a2 AEYND CR R I U VO EZ AR MY I o 7ECER LSS
*20 FU U VERERICEE CR 7 1y 7 OB ZES 5 E TORMTY, ¥, M) IV ERER.
BT oHEbEECR 7 ny s &Y =27 uy 7 L LTHHTEET,

JE e B2 e I ] 2058

MK CR
(Vcc = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)
—_— HEE
HE k=7 &5 B | BmE | Bx B "&E
VA= b % Fcre - 50 100 150 | kHz
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12.44 A4 >PLL -USB/Ethernet FPLL DEFFH (PLL DAL A v IICA1 >0 0y 0 F&H)
(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

RH s e B e
B/ L BX
PLL JE 2215 & P . 100 ] ] ;
(LOCK UP ) LOCK 2
PLL A7 v v 7 JEH % FeLui 4 - 16 MHz
PLL #HfE% - 13 - 75 HRE
PLL~=Z7 v 3ig 7 v v 7 B FeLio 200 - 300 MHz
AA L PLL 7 1t 7 JE R FeLkpLL - - 144 MHz
USB/Ethernet 7 & v 7 JE % FelkspLL - - 50 MHz | M %y o a5

*1: PLL OFIENLZET D F TOFRF B IRFH]

*2: A4V PLL Z & v 7 (CLKPLL)DFMIZ DN TIE, [FM3 77 Y XU 7= Fb~v=a27 /] @ [CHAPTER2-1: 7 a v 7]
EBRLTLIIEEN,

*3: USB/Ethernet 7 12 v 7 DFEIICONWTIX, [FM3 77 Y XY 72 I h~==27 )V lfg~7 vafwl ® [CHAPTER 2-3:
USB/Ethernet 7 1 v 7 A k] &M LT &0,

1245 X4 2PLL DEFEHE (X 12PLL DA Oy I /[ZHBERBZECR 20y 0 FEH)
(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

A s e B W
TEEE

PLL Rl i B Wi

(LOC%(%?E?FQP)% i tLock 100 - - ps

PLL A7 v v 7 K FeLui 38 4 4.2 MHz

PLL {53 N 50 - 71 T

PLL 7 w3k v v 7 K FeLio 190 - 300 MHz

ALV PLL 7 1y 7 Y FeuroLe ; ; 4 | Mz

*1: PLL OIIENLET H £ TORFHEEH
*2: AA L PLL Z & v 7 (CLKPLL)DFEMIZHOWTIE, [FM3 773U Y 7 x5 )~v==27 /] ® [CHAPTER2-1: 7 v 7 ]

EZRLTIZEN,

<EEZFER>
- XA2PLLODY—RoOwvo/ZIE, BTREHF S 0FTo/EEECR 20y (CLKHC) FALL TS EEL,

A A 2 PLL BE#5E

A4 2 PLL
A4 % B8w % (CLKMO) PLL AA PLL=<Z O oavy
N A= Hikonvy N (CLKPLL)
%% CR 4 0w % (CLKHC) KR Ay M 5
PLL
|: N 53
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MB9BD10T & 1)—X

USB/Ethernet f PLL &R

PLL AA PLL~Z O USB/Ethernet
A4 2% 8w (CLKMO) oavy FHikonvy A=k
K 53 E USB/Ethernet F M 53 3]
PLL
|; N éj\ E

12.46 Utv FATGHEE

(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

HH ERE=2 ¥4 & _ it _ By -
=/ =X
Ut b ATIREHE tiniTx INITX 500 ns
1247 WO—F2> Yty rR13520
(Vss = 0V, Ta = - 40°C ~ + 85°C)
HigE
1EH ERES ¥4 & B | &mE
= B | B®E | BX y

e = torr - 50 ms *1
BIRNL bV dv/dt VCC | Vcc: 0.2V~270V 0.9 1000 | mV/ps |*2
NRO—F Uty MERE COERRM terr - 0.46 0.76 ms

*1:Vee 13 tore i/ NI 0.2V IR TH DO LER H Y £3, ZOWREDHZERVIEE,

7
*2: Z 0 dV/dt B EIE cold start(tors>50 ms) DN U — A4 BRI S E T,

<FEER>

RO T AIHE AR AT D R B Y £

= L Lt HEEGVEEIE, EBEES L NEEBETFRERFIZL2. 4.6. /2008 Y FINITX) ZAATF S,

Vee VoH

4

TTdV/dt
| trRT

Internal RST
CPU Operation

RST Active

0.2v

release
start

torr

0.2v

Vot

VDH: BEFEHEL Y v FEBREE 2.7, BEEFHFLIFE) #SHL TS,
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12.4.8 HNXZL I

Nz r vy 7 HIEK
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

RE =2 P pan _FE i

=/ = FN
S " Vee=45V - 50*2 MHz
I tevele MCLKOUT Voo <25V - PYrS MHz

*: SN2y 7 HFI(MCLKOUT) X HCLK O 43 7 v v 7 T,
REOFHEMETIM3I 773U R 72T 0~v=2T7 /L] ® [CHAPTER 12: #iNAA v & 7 x—R] BB LT &,
SN2 Ty 7 MDNEITODROEGE ., ABBIIASZEEICE L A,

*:AHB N2/ 1 v 7 N 100MHz 2845 & & 13 4 0 EALL EOFEE T MCLKOUT 24 L TL 72 &0y,

*3:AHB NA 7 1y 7 N 64AMHz % % & Z13 4 /3L EORRE T MCLKOUT 24 L TL 7280,

fcycLE

----- 0.8 x Vee
- 0.2 x Vgc

0.8 x Vco
0.2 x Ve

08 xVeg
MCLKOUT /

ANRZEBFAHIIFE
(Vee=2.7V ~ 5.5V, Vss =0V, Tp = - 40°C ~ + 85°C)
HE ne &4 HAs(E B s
V 0.8 xV V
(55 A B " «
Vi 0.2 % Vec v
V 0.8 xV V
(E 5 ks o «
VOL 0.2 x Vcc Vv

/ N\
- o C Vin Vin )
s X X X

=Pl

o
i
>
NS
5
5
-
e

N VoL VoL /
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w/IL— bR T7HO R EREH SRAM E—F

MB9BD10T & 1)—X

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

15H k=2 % F B £33 = misiE = By
=/ =X
>
LRI toew MOEX \\jggjigy/ MCLKxn-3 . ns
MCSX | =7 FL = . MCSX[7:0], Vee=4.5V -9 +9 s
H 7 S IR CSL-AV MADI[24:0] Vec <45V -12 +12
MOEX 1 =7 FL & ¢ MOEX, Vee=4.5V 0 MCLKxm+9 s
A—/L R OEH -AX MAD[24:0] Vcee <45V MCLKxm+12
MCSX | — ¢ Vee=4.5V MCLKxm-9 MCLKxm+9 s
MOEX | 74 CSL-OfL MOEX, Vec <45V MCLKxm-12 MCLKxm+12
MOEX 1 — MCSX[7:0] Vee=45V MCLKxm+9
MCSX T ] oen - csm Vec <45V 0 MCLKxm+12 ns
MCSX | —MDQM | ; MCSX, Vee=4.5V MCLKxm-9 MCLKxm+9 s
S SE MR CSL - RDQML MDQMI[1:0] Vcc <45V MCLKxm-12 MCLKxm+12
Ty NT v T ¢ MOEX, Vee=4.5V 20 - ns
MOEX 1 I Ds - OE MADATA[15:0] Vec <45V 38 -
MOEX 1 — ) MOEX, Vee=4.5V 0 ] s
T — & R— L REFR] DH - OE MADATA[15:0] Vcec <45V
>
%‘/’}’E{fw i fwew MWEX \\52?2:2\6 MCLKxn-3 - ns
MWEX | —7 K1 & t MWEX, Vee=4.5V 0 MCLKxm+9 s
H )3 R WEH -AX MADI[24:0] Vec< 45V MCLKxm+12
MCSX | =MWEX | ¢ Vee=4.5V MCLKxn-9 MCLKxn+9 ns
VR FIE R[] CSL-WEL MWEX, Vec <45V MCLKxn-12 MCLKxn+12
MWEX T —MCSX 1 MCSX[7:0] Vee=4.5V MCLKxm+9
SRAERE ] fwen -csh Ve <45V 0 MCLKxm+12 ns
MCSX | —MDQM | ; MCSX, Vee=4.5V MCLKxn-9 MCLKxn+9 s
JEAE R CSL-WDQML MDQM[1:0] Vec <45V MCLKxn-12 MCLKxn+12
MCSX | — ; MCSX, Vee=4.5V MCLK-9 MCLK+9 s
& H SRR CsL-bv MADATA[15:0] Vec <45V MCLK-12 MCLK+12
MWEX 1 — . MWEX, Vee=4.5V 0 MCLKxm+9 s
T — & B—)b RIERH WEH - DX MADATA[15:0] Vec <45V MCLKxm+12

<EFEER>

- HEFE#FZE CL=30pF & (m=0~ 15, n=1 ~ 16)
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MB9BD10T & 1)—X

tevele
—>
vek [ ] l_l i_l LT
toen-csH twEH-csH
MCSX[7:0] \
testav i€ tophax P >|-|€tesay twen-ax
MAD[24:0] Y  Address Address { X:
tcsi-oeL
—>f
MOEX >
tesL-RoQMLY —lcstwoont
MDQM[1:0] \ A _— /
_ - L twew o
MWEX < >
tbs-oe tor-oE
> < tyweH-DX
MADATA[15:0] RD { Invalid) WD
> tesL-ov
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EBNRL— R ZRT7 7R [FH SRAM E— F
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

) . FRE .
HE iEE WFH E-JL = = B
=/ =K
. N MCLK, Vce=45V 9
7 I\ I/XJEEEH#FH‘? tAV MAD[240] Vec <45V 1 12 ns
¢ Vcee=45V 1 9 ns
CSL
. MCLK Vec <45V 12
MCSX JEFER '
LR t MCSX[7:0] Vee=45V ) 9 -
CsH Vec <45V 12
¢ Vce=45V 1 9 ns
REL
. MCLK Vec <45V 12
74 2 '
MOEX SZSERFH . MOEX Vce=45V . 9 s
REH Vce <45V 12
T—LYy T v ¢ MCLK, Vec=45V 19 ) ns
—MCLK T ] DS MADATA[15:0] Vce <45V 37
MCLK 1 — . MCLK, Vee=4.5V 0 ] s
T — & R —/b RIRffH] DH MADATA[15:0] Vee < 4.5V
. Vcee=45V 1 9 s
WEL
. MCLK, Vec <45V 12
MWEX 2 %E 5[] t MWEX Voo =45V ) 9 -
WEH Vee <45V 12
¢ Vcee=45V 1 9 s
MDQM[1:0] oML MCLK, Vec <45V 12
TV AE B ] ¢ MDQMI[1:0] Vee=45V 1 9 ns
DQMH Vee <45V 12
MCLK1— MCLK, V=45V MCLK+18
7 4 S5 toos MADATA[15:0] Veo<d 5V MCLK+1 MCLK+24 ns
MCLK T — ) MCLK, Vcee=45V 1 18 s
F— & R — )L R ob MADATA[15:0] Vee <45V 24
<EEFE>

-  HEE#ZEECL=30pF &

tevere

w LR hhhR
N\
—

tesL fesh

MCSXI7: | \ /
. <€ tay, tav
MAD[24.0] Address | X Address X
MOEX tREL tREH
MDQM[lZO] toQuL. >} oo {oouL P > tDQM|H
tweL twen
MWEX
tos fon >l |t
MADATA[15:0] Iy S g WD ot
tops | | |
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2INVFF LT ANRAT 7 A ERH SRAM E— K

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

] . A N
EHH iEE nFA &4 = = By
=/ =X
‘7/1/9:7ch1 Vee=45V 10
7 R L R RAERERY tALE-CHMADY Vec <45V 0 20 ns
MALE,
~IVF LT A MADATA[15:0] Vee=4.5V MCLKxn+0 MCLKxn+10
7 RUVABR—=V I teHmADH ns
RF Vee <45V MCLKxn+0 MCLKxn+20
<ZEEFE>
- HEBE#ZE CL=30pF # (m=0~ 15, n=1 ~ 16)
tevae
MCLK L L
MALE
MAD [24:0] X Address X X Address X X
MOEX \ _/
MDQM [1:0] |/ |/
MWEX I/
— Address }+—~ RD Address WD —
MADATA[15:0] _}_‘L | | | e | — ) |q | |
taLE - cHMADY tae -cHmapy  tohmapH
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“NVF VLI ANRT 7R [FH# SRAM &— K
(Vee = 2.7V ~ 5.5V, Vss = 0V, Tp = - 40°C ~ + 85°C)

. . HigE N
1EH k=) WF4 & = = Eify "=
=/ =X
tepia Vec=45V 1 9 ns
. MCLK Vee<45V 12 ns
iE B !
MALE JESERFH] . ALE Vee=45V L 9 ns
CHAH Vec <45V 12 ns
MCLK T — Vee=45V
‘7/1/9:7c v 7 A tCHMADV 1 tOD ns
T R L AR IERR MCLK Vee <45V
MCLK 1 — MADATA[LS0] | o= a5y
~NVFTVLT A teHMADX 1 top ns
Vb Sss WL Ar Vec <45V
<TEEE>
-  HNEFEHEZECL=30pF &
. tevee
MCLK L L L L L L L L T
MCSX[7:0] -—\ N V)
to 2T
MALE P CHAH tonal I\ /
MAD [24:0] ; X Address X X Address X X
MOEX |/
MDQM [1:0] ] |/ \ /
MWEX ’
i \ /
MADATA[15:0] E Address)—( RD ) AddressX:L | WD )
tchuapy P | | tonmaoy e - tchmanx |
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MB9BD10T & 1)—X

NAND 75 v ¥ 2%E—F
(Vce = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

EHH L5 ¥4 &% = R = By
=D =X
>
ol A turew MNREX \\;zgjj::// MCLKxn-3 . ns
F—ty b TV . MNREX, Vee=45V 20 ;
SMNREX T [t DS-NRE | \ADATA[15:0] | Voc <45V 38 - ns
MNREX T = MNREX, Vee=45V
F— % kL RI{H] toH-NRE | MADATA[L5:0] | Voo <45V 0 - ns
MNALE | = MNALE, Vee=45V MCLKxm-9 MCLKxm+9
MNWEX 2 i tALeH - nweL MNWEX Vec <45V MCLKxm-12 MCLKxm+12 ns
MNALE | = . MNALE, Vee=45V MCLKxm-9 MCLKxm+9
MNWEX £ A& 5 ALEL - NWEL MNWEX Vec <45V MCLKxm-12 MCLKxm+12 ns
MNCLE 1 = . MNCLE, Vee=45V MCLKxm-9 MCLKxm+9
MNWEX £ A& /7 CLEH - NWEL MNWEX Vec<45V MCLKxm-12 MCLKxm+12 ns
MNWEX T = . MNCLE, Vee=45V 0 MCLKxm+9
MNCLE 2 AERE ] NWEH - CLEL MNWEX Vec <45V MCLKxm+12 ns
>
o M tawew MNWEX \\;zgjigy/ MCLKxn-3 . ns
MNWEX | = MNWEX, Vee=45V -9 +9
o 2 Y INweL-Dv | MADATA[15:0] | Vec <45V 12 +12 ns
MNWEX 1 = . MNWEX, Vee=45V 0 MCLKxm+9
F— 4 7R — )L R NWEH-DX | MADATA[15:0] | Vcc<45V MCLKxXm+12 ns

<ZEEFHE>
Sf B E 7 ZE CL = 30 pF £ (m=0 ~ 15, n=1 ~ 16)
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MB9BD10T & 1)—X

NAND 75 v<al)—Fk

tevoe

ot

MCLK Von |

Y

thrEw

MNREX

7

MADATA[15:0]

. tos e . tDHTmE
ViH . ' L Vin
ViL lﬁ e ViL

Document Number: 002-05630 Rev.*C

Page 93 of 137




&= CYPRESS

-_— EMBEDDED IN TOMORROW

NAND 75 v2a7 FLASA k

tCYCLE

'
'
[
[
'
1
'
]

MCLK A Von N__ A Vo N___ 7~ U~

S N . A

! tALEH-NWEL ! !
MNALE “ Von ! !
MNCLE ! !
MNWEX 3 Thwew R
\k VoL 7 Vou
L taweLDV tnwen-Dx .
:4h F L]
MADATA[15:0] ' Von — ' Von
: VoL 74k >‘ VoL

NAND 75 wv2aaI> R34 b+

! fovoe

! taeLnweL : :
MNALE ~_ VoL
. foeawwel o twencer
MNCLE 7 Vo i i N Vo
i t i
MNWEX > NWEW !
VoL /4 Von
| tnweLDv ' tnwen-Dx ,
o - »
MADATA[15:0] : 2 Von — >j VoH
: : \hl. E '7‘{ F L \Rn
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SR RDY A1 A 07
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

_ " HRIgE N
EHH iEE b ok E-JL = = By fisE
=/ =X
MCLK T Vec=45V 19
MRDY A /) thov! ',\\"Ag'f)'s ] ns
Ty T T Vee <45V 37
RDY AABE
MCLK
Original _ Over 2cycles
MOEX - o
MWEX \ /
tRDYI
MRDY
RDY f#ERiRE
MCLK
‘ 2 cycles
Extended
MOEX (
MWEX
Jj troYI
0.5xVCC
MRDY jj
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1249 N=XZALCANELZ>T

FARANNEAIVT

MB9BD10T & 1)—X

(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

- FRIEME
EHH e WHFA &4 = = By £
&/h ®gX
TIOANTIOBN
AL R E ttT IWH; (ECK, TIN & L teyep ns
TIWL THERAT % LX)
tTIWH tTIWL B e
ECK
Vius Vins
TIN Vis Vis - \
NIV BAREAIVT
(Vee = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)
HE BS | %74 wt o %
TIOAN/TIOBN
ASI L ttTRGH (TGIN & LChfi ; ey ; ns
TROL 4% LX)

trRGH trreL
TGIN Vius Vs
Vs Vs

(-

<EFEER>

TV I54) #SELTIESEL,
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12.4.10 CSIO/UART #7327

CSIO (SPI =0, SCINV = 0)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

_ Vee <45V Vce=245V
"A EGEs) T4 & = = - - Eify
B/ BX =/ =X
AR—1—Fk - - - - 8 - 8 Mbps
YIUTNTa
"j‘/)l’ 7 )VEA 2 tscve SCKx Atevep - Ateyep - ns
. SCKX,
SCK | —SOT IR tsLowi SOTx -k -30 +30 -20 +20 ns
SIN—SCK T SCKX, ET—FK
o hT oy IR tivsHi SINX 50 - 30 - ns
SCK 1 —SIN A— /L R O N 0 - 0 - ns
UTINTa s
..L..)/\o Pt tssi | SCKXx 2tevep - 10 - 2teyce - 10 - ns
vITNTa T
"H")/\O/I/thg 7 tsHsL SCKXx teyep + 10 - teyep +10 - ns
R SCKX,
SCK | —SOT iEZERFH tsLove SOTx 2L —T - 50 - 30 ns
SIN—SCK T SCKX, e R
Yy hT w FHER tivsHe SINX 10 - 10 - ns
SCK 1 —SIN R—/L K topixe SSCIE;" 20 - 20 - ns
SCK 32 T V) IREf#] tF SCKx - 5 - 5 ns
SCK 7. | b Bk tR SCKXx - 5 - 5 ns

<ZEEE>
-  CLK FEE— FEDXZHEIETT,

- teyep/d. APB /NI OOy ODH A VI T, SIFIFr0o3 20U PGS TS APB /WX EE/ZD)
Tk 18.70v o 81054 #HELTSLEE,

- ABEREEEYOT— R, R— fBEDHDIRIETT, #IZILSCKX_0, SOTX_1 DA EHEIZIRIFI TT,
-  HEFE#ZZECL=30pF &
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MB9BD10T & 1)—X

tscyc
< —: >
SCK \ on
K VoL VoL
tsLovi
VoH
SOT VoL
tivshi tshixi
V4 N
V V
SIN IH IH
x Vi Vi A
TRAAE—F
tsLsH - tsHsL _
Vi v ViH ViH
SCK L Vi Vi p4 \
tF «—tR
tsLove
Vo
SOT Voo ><
tvske | tshixe

4
Vin
SIN @@ Vi

ViH lw
VIL Vi

AL—TE—F
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CSIO (SPI =0, SCINV = 1)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

EE s w2 o Vee <45V Vcc=4.5V B
" B/ BA B/ Bx .
A—L—h - - - - 8 - 8 Mbps
UTNTa T
4%4)' I H A - tscve | SCKx Uteyep - Uteyep ; ns
. SCKXx,
SCK T —SOT B HEHF[H] tsHowi SOTX - 2 X -30 +30 -20 +20 ns
SIN—SCK | SCKX, ET— K
Ty N7y T EEH] fvst | SINX 50 - 30 - ns
SCK | —SIN h—/ R tana | iy 0 - 0 - ns
YT ay s
"L")/\QIVXFIJE 7 tSLSH SCKX ztcycp - 10 - ztcycp - 10 - ns
UTNTav s
"H")/\"/I/XFFE 7 tSHSL SCKXx tCYCP +10 - tCYCP + 10 - ns
N SCKX,

SCK T —SOT AT KFH tsHove SOTx 2L —T - 50 - 30 ns
SIN—SCK | SCKXx, T
¥y N7y 7R fvsie | SINX 10 : 10 : ns
SCK \L —SIN 7}:“—“/1/ ]\\E%?Fﬁﬁ tSLIXE SSCIE;((, 20 - 20 - ns
SCK 37 F 1 H[H] tF SCKx - 5 - 5 ns
SCK 37 _F v HERA tR SCKx - 5 - 5 ns

<ETEZEE>
-  CLK FEE— FEDXFHEIETT,

- teyep/d. APB /NI OOy ODH 1 VI T, SIFIFr 030U PGS TS APB /WX EE/ZD)
T/t 18.7O0v o515 4) #FFL TS LS,

- ABEREEEYOT— R, R— FBEDHADIRIETT, #IZILSCKX_0, SOTX_1 DA EHEILIRIFI TT,
-  HEFE#ZZECL=30pF &
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tscyc I
Von 7 V.
VOL N
tsHovi
soT Von
VoL
tvsu | tsuxi
SIN £ Vi Vi
x Vi Vi A~
TRAAE—F
: tsHsL . tsLsH .
SCK - Vin Vi K
Vi N Vi Vie
tR tsHove tF b
sSoT Von
VoL
tvste | tsuxe
SIN Vi Vin ViH 3
N Vi ViL £
AL—TE—F
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CSIO (SPI =1, SCINV = 0)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

EE s w2 o Vee <45V Vce=24.5V S

i B/ B Y B ‘

A—b—F - - - - 8 - 8 Mbps

YIUTNTa

‘H‘j’ J A A Z‘ tscve SCKx Atever - Atcyep - ns

SCK 1 —SOT IE4ER[H tsHowvi SS%P.T_))(( -30 +30 -20 +20 ns

SIN—SCK | SCKX, ~ AN

¥y b7 v TR s | siNX T—F >0 ) 30 ) ns

SCK \L —SIN &=—/1 ]\\E%EFEﬁ tSLIXI SSC|:||\<];((’ 0 - 0 - ns

R SCKX,

SOT—SCK l JE{:‘@ E%A:Fﬁﬁ tso\/u SOTX ztcycp -30 - ztcycp -30 - ns

YUTNIa T

"L")/\QIVXFIJE 7 tSLSH SCKX ztcycp - 10 - ztcycp - 10 - ns

YIUTNVTa

"H L E 7 tspsL SCKx teyep + 10 - teyep +10 - ns

N SCKX,

SCK T *)SOT EEE#F& tSHOVE SOTX P I/‘—‘7 - 50 - 30 ns

SIN—SCK | SCKX, TR

¥ N7 v 7R Bvse | SINX 10 ) 10 : ns

SCK | —SIN A—/L RIS toLixe SSCIE;" 20 ) 20 ] ns

SCK 37 F b B[] tF SCKx - 5 - 5 ns

SCK 7.k D) Bk tR SCKXx - 5 - 5 ns

<ZEEE>
-  CLK FEE— FEDXZHEIETT,

- tcyepld, APB N2 Ov DY OINERTT, SINFIr20232 FUHERESATIVE APB NWIEBEE/ZDIVT
£ 18.70v o 81v oS54 FHHEL TS,

- ABEREEEYOT— R, R— FBEDHDIRIETT, #IZILSCKX_0, SOTX_1 DA EHEIZIRIFI TT,
-  HEE#Z=CL=30pF &
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3 tscve X
VoH
SCK X Vou t VoL
|‘ tsovi SHOVI
Von av
SOT ji VoL XT VoL
1« TivsLi » tsuxi »
IN Vin Vi
S Vi Vi
TRRAE—F
tsLsH | tsHsL |
| “ > |e >
SCK \V/m Vi1 —+ ViH
N Vi Vi
— —
* tF tR » tsHove
VoH —Von
SOT VoL X( VoL
tivste —ple———  tsuxe
SIN ViH ViH
Vi Vi

*TDR LY RAIZSA F95EE1E

AL—TE—F
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CSIO (SPI =1, SCINV = 1)
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

=g - . ap Vee <45V Vce=24.5V .

i s/ BX B0 PN ;

A—L—h - - - - 8 - 8 Mbps

UTNTa T

"j-/{) 7/I/ﬁ/]) i tSCYC SCKXx 4tCYCP - 4tcycp - ns

SCK | —SOT JEAER:F] tiow | ey -30 +30 .20 +20 ns

SIN—SCK T SCKX, < AH

Ty b7 v T bvsii | siNg T 50 ) 80 - ns

SCK 1 —SIN A —/L KB tsrux SS?E;" 0 - 0 - ns

N SCKX,

SOT—SCK T Eﬁﬁ#ﬁﬁﬁ tSOVHI SOTx ztcycp -30 - ztcycp -30 - ns

YT aw s

"L")/\°/l/)<rIJE 7 tsisu SCKXx 2tcyep - 10 - 2tcyep - 10 - ns

YIUTNTa

"H"/\QIVXFIJE 7 tSHSL SCKXx tcycp +10 - tcycp +10 - ns

N SCKX,

SCK l —SOT JE*?}LT:E%EFEE tsLove SOTx 2L —T - 50 - 30 ns

SIN—SCK | SCKX, ERERE

Yy N7 7R fivsie | SINX 10 ' 10 - ns

SCK T —SIN &=—/L ]\\E%EFEﬁ tSHIXE SS(;:\(];(' 20 - 20 - ns

SCK 37 F Y IRff tF SCKXx - 5 - 5 ns

SCK 37 | v BE[H tR SCKXx - 5 - 5 ns

<ZEEFH>
-  CLK FHE— FEDXFHEETT,

- tevep/d, APB IR 2Oy oDY A ONBERTT, SIFIF203 02 FANERESATIVE APB /IWIEE(ZDIVT
/£ 18.7O0v o581+ 0>4) #FFL TS LFE,

- EEBELEY O— R — FBEDADRIFTT, HIZILSCKX_0, SOTX_1 DA E P EIEIRAFSIF TT,
-  HEE#ZEECL=30pF &
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=
tscve |
SCK / Von Vo
7 VoL
e——— tsovmi ———» tsLovi
\on Von
SOT Xi VoL N Voo
tivshi >e tsHixi
Vin ViH
SIN Vi Vi
YRAE—F
tR tsHsL ‘ tsisH
pl e > |e
SCK v Vi
Vi §V|L
tsLove >
SOT Vor LVOH
VoL N VoL
tivste ——pfe———  tshixe
SIN ViH ViH
Vi Vi
AL—TE—FK
UART M2 1 > 7 AF1(EXT = 1)
(Vee=2.7V ~5.5V,Vss =0V, Tp = - 40°C ~ + 85°C)
HE LGRS W ;N mX | BEfI "%
PN AR A RIS ) tsisH teyee + 10 - ns
ST vy I HY SV AT tshsL C, =30 pF teyep + 10 - ns
SCK 32 T V) Wl tF L=S0P - 5 ns
SCK 37 _E v A tR - 5 ns
R tF
—> tsHsL -« tsLsH —>
SCK Vin Vin Vin
Vi Vi Vi
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12.4.11 $KBAH 1S 20
(Ve = 2.7V ~ 5.5V, Vss = 0V, T, = - 40°C ~ + 85°C)

HiRE
A ERE= pr e & = = Eify wE
=/ =X
AID 22 R—%
ADTG MU H AT
- 2teyep™ - ns =
FRCKXx PR AL & e NP
ICxx ATy b XY TFy
]\7']/511/2[@ tINH: DTTIxX - Ztcycp* - ns Y&ﬁz\\/\l* I/‘_‘&
e HA~<E— R,

ANy TE—FR 2t 100* -
INTXX, b %é p F ovee ¥ "1 shEiag,
NMIX 5{/])_7;_]\‘ NMI

Z kv FE—FR °00 ) e

*teyep (X APB NR 7 11w 7 DY A 7 VBT E, AID 23 —%, ZREREX A ~, INEBELAL DB STV D APB N RAE (T
SOWCIE 8.7 vy X AY T T L] ZBRLTIIEEN,

tINH i i tINL
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12412 27y Fho>8 84520
(Vee = 2.7V ~ 5.5V, Vss = OV, T = - 40°C ~ + 85°C)

. BARE
IE E aL& %# Hsill\ ﬁx ﬁﬁl‘
AIN i 1-"H"I& taHL -
AIN i 1-"L" & tarL -
BIN 3 1"H"li& YT -
BIN S 1"L" g taLL -
AIN"H"L~UL» 5 ¢ PC_Mode2 £ 721
BIN 37_E 1 BEH] AUBU PC_Mode3
BIN"H" L~ h 5 ‘ PC_Mode2 £ 721
AIN 32 F Y I BUAD PC_Mode3
AIN"L"L UL b ¢ PC_Mode2 £ 721
BIN 37 F ¥ FE[H] ADBD PC_Mode3
BIN'L"L L5 ‘ PC_Mode2 £ 7-1%
AIN 37 _F v iR BDAU PC_Mode3
BIN"H" L~ L5 i PC_Mode2 % 7-1% Ot en® . ns
AIN 37 | 0 B BUAU PC_Mode3 e
AIN"H"L L 5 t PC_Mode2 *7-1%
BIN 37 F ¥ KE[#] AUBD PC_Mode3
BIN"L"L L 5 ‘ PC_Mode2 £ 7-1%
AIN 7 T 9 ¢ BDAD PC_Mode3
AIN"L* L~ 5 ¢ PC_Mode2 £7-1%
BIN 37 | v BFH ADBU PC_Mode3
ZIN 5 7-"H"I& toL QCR:CGSC="0"
ZIN 3 7"L"I& tz L QCR:CGSC="0"
ZIN L~ULREE & AIN/BIN . g
ST D kb B fzace QCR:CGSC="
AIN/BIN SL F Y37 1D . g
TR D ZIN LD tazez QCR:CGSC="1

*teyep (X APB SR 7 1y DY A I AT, 77 v RE U EZRERSILTND APB NAFEFIZONWTIE 8.7 7y 7 XA
YT L] ZBRLTIIESN,

tAHL tALL

< > <

< > <
AIN

< > < | >

tauBU tBUAD tADBD tBDAU
BIN
< > e >
tBHL tBLL
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AIN

tBuAU tAuBD

tBDAD tabBU

tAHL tALL
tan d
ZIN
Y ____________________ N
ZIN
R N
< > tapez
tzae < >
AIN/BIN N
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12413 ’C #7320
(Vee = 2.7V ~ 5.5V, Vss = 0V, Ta = - 40°C ~ + 85°C)

HE e s Standard-mode Fast-mode o .
el 8/ L PN 8/ L P i

SCL 7 & v 7 JEER FscL 0 100 0 400 kHz
(i) T2 — k) &t
R—/L NI thpsTa 4.0 - 0.6 - us
SDA | —SCL |
SCL 7 & v 7" "L"l& fLow 4.7 - 1.3 - us
SCL 7 = 7"H"¢E tHIGH 4.0 - 0.6 - ]J.S
i TA%— ) &
+ > I\ 77 b 7°E3]EFEﬁ tSUSTA 4.7 - 0.6 - “S
SCL 1 —SDA | -
— - C. =30 pF,
F—F R — b R - . 2 3
SCL| —SDA| 1 tHppar R = (Vp/loL) 0 3.45* 0 0.9* us
T—Ht v N7 v TR
SDA| T—SCL? tsupar 250 - 100 - ns

NS Y
Ty Ty 70E#FEﬁ tsusto 4.0 - 0.6 - us
SCL T —SDA T

ENNMIIE 3235

fx&— ]‘J %14:&0)&5@/‘ tBUF 4.7 - 1.3 - us
A7 ) —K5lH

8 MHz= 4 4 *
teyep =40 MHz 2 teyep 2 teyep ns 5
. 40 MHz <
SAXT fIVF tsp tCYCPéGO MHz 3 tcycp*4 - 3 tCYCP*4 - ns *5
60 MHz < " " .
toyer =72 MHz 4 tevep - 4 tevep - ns 5

*1:R, CLIE. SCL,SDA 7 A > D7 NVT v 7L, AMERETYT, VpIXIT AT v IO EBFREIL, loL 1E Vo RAEERZ /R LE T,

*20 B K typpar 1T 72 E BT ANA AD SCLEFDO 'L KM (tlow) ZERE L TV RWNWE WS T L &7 LT RTIIER Y 8 A,

*3: Fast-mode 12C /X 25 /3A Z % Standard-mode 1°C /X 2 & 25 M TX F£425, TR EN DSk toupar=250 ns &2 L7221
g7 A,

*4: toyep IE. APB /SR By 7 O A VT, 1PC M STV D APB RAFZICONWTIE 8.7 08 v 7 XA ¥ 7T A
B LT 72 &, Standard-mode i BRI, APB /XA 7 1 v 7 % 2 MHz LA _EIZEEE L CL 72 &V, Fast-mode fif B, APB
WA 8y 7% 8MHz UL EIZERE L TS 72 &0y,

5. ) A RXT A NEDOBEITI VU AZREICEY 2,3, 4BV 52 LR TEET,

APB2 "R 7ty 7 FIEEIZIE U T, /AR T A NVFEHOETZ LT IZEN,

Ay T T
o\ TR
L bow tsuar tsusta toor
scL i T /jv-
e - o ol —»
tHosTA thooar  then tHpsTA tsp tsusto
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12414 ETM #1320

MB9BD10T & 1)—X

(Vee=2.7V ~ 5.5V, Vss =0V, Tp = - 40°C ~ + 85°C)

FRIEME
bi-] <] =y bk &5 = = B e
&=/ &KX
Vee=45V 2 9
= . TRACECLK,
TTARTR | e | TRACED[30] | ves<45v 2 15 "
TRACECLK y Veez45V - 50 MHz
ERY ¥ t
Ji 3 TRACE Vee <45V ; 32 MHz
TRACECLK
TRACECLK Vec=45V 20 - ns
— t
oy s A TRACE Vee <45V 31.25 - ns
<ETEEE>
- YEIE#HZEECL=30pF &
| fovee |
|la »!
i il
HCLK W
| |
3 trrace N
* il
TRACECLK - | A
. Von ; Voo 1 Vou
| | !
| | !
i termn ! tervm |
|
I : | :
Vi V
TRACEDI[3:0] | >< Vou ><v§':
B L
A l !
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12.4.15 JTAG #1324

MB9BD10T & 1)—X

(Vee=2.7V ~ 5.5V, Vss =0V, Tp = - 40°C ~ + 85°C)

. HRIgE
HH ERE=2 ¥4 &4 = = By wE
=D =X
TMS, TDI ¢ TCK, Vec=45V 15 ) s
v b7 v TR JTAGS TMS, TDI Vee <45V
TMS, TDI t TCK, Vcee=45V 15 i ns
L R JTAGH TMS, TDI Vee <45V
R TCK, Vcee=45V - 25
TDO 2 JE RF[H tiraco DO Voo <45V _ 45 ns
<EEER>
-  HEFRHFEEZCL=30pF &
TCK Vo
Vét /:L
| . tmass | tmaen |
! S nA—.
TMS/TDI : “~Von 1 Von
! : Vo 1 Voo .
I I I |
: ] I I
i tmacn !
—
TDO Vonu
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12.4.16 Ethernet-MAC #7327

RMII #%4{&(100Mbps/10Mbps)

MB9BD10T & 1)—X

(ETHVCe = 3.0V ~ 3.6V, 4.5V ~ 5.5V*%)
(Vss = 0V, Ta = - 40°C ~ + 85°C, C, =25pF)

j . FREAE "
IE E a % ﬂﬁﬁ?ﬁ %# Ell\ Ej{ %ﬁl

7 S N
;Lj [ ea 72”7 frerove E_RXCKO_REFCK 13 20 ns - - ns
VD77V RARrZawy trercven/
Ay e trercyon E_RXCKO_REFCK rerver 35 65 %
V77l A7ayy trercvel/ 0
TR AdE T— E_RXCKO_REFCK perevel 35 65 %
REFCK T — ¥*fF7—%# E—&gé
SR (ch.0) E_TXENO

trmITx ~ - - 12 ns
REFCK 1 — %{E7—% E—Bﬁgﬁﬁé’
JESERF[A] (ch.1) = - '

E_TXERO_TXENL

*1:45V ~55V BERHIH IERZMZ D7D, HIGFICEIRI AT 2 L2 HEE LT,
*2:RMIEETY 77 L2270y 7350 MHZ ICEE SN TWET, 7 a v 7 ESEITET 5 PHY /54 Z0O#H 27~ LT

<TEEVY,

E_RXCKO_REFCK trRercyC
\ £ Vins FVivs
7 ViLs 7
tREFCYCH ———| tREFCYCL
E_TX03_TX11
E_TX02_TX10 o
E_TXO01 >§ ¥
E_TXO00 - VoL
E_TXENO tRMIITX

E_TXERO_TXEN1
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RMII {§(100Mbps/10Mbps)

(ETHVCe = 3.0V ~ 3.6V, 45V ~ 5.5V)
(Vss = OV, T = - 40°C ~ + 85°C, C,=25pF)

i . REE
HH ERE= b i aE S &5 - - B
=/ PN

VD77V RARrZ7awy l
byt ;/V N 7 trercve E_RXCK0_REFCK {24 20 ns - - ns
VD77V RARr7awy trercven /
e trercyeH E_RXCKO_REFCK proven 35 65 %
V77 LAyl trercyel /
L g trercveL E_RXCKO_REFCK porove 35 65 %
A5 7 — 4% —>REFCK 1 E—Eigé’
¥ h7 v 7 (ch.0) E RXDVO

trRMIIRXS ~ - 4 : ns
Z{55—# —REFCK | E—Eigi—gﬁé'
t v b7 v 7HfE(ch.1) E RXERO RXDV1
REFCK | —% (57— % E—Eégé’
A — L KR (ch.0) E RXDVO

tRMIIRXH ~ - 2 : ns
REFCK | > (57 — 4 E—Eigi—ﬁﬁé’
Rl R (ch.1) E RO RXDVL

FRMIHETY 77 L A7y 750 MHZ IZEE SN TWET, 71 v ZEEITET D PHY T34 20O HK &= L T<
72 &0,

k——————  tREFCYC —8
E_RXCKO_REFCK

\ /L ViHs ViLs /L ViHs

E RX03 RX11 «———tREFCYCH— tREFCYCL—|
E_RX02_RX10

E_RX01 X‘ ViHs VIHS_§<

E_RXO00 — ViLs ViLs

E_RXDVO

E_RXERO_RXDV1 k— IRMIIRXS —[¢IRMIIRXH
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IHR—DA VMBI —R

MB9BD10T & 1)—X

(ETHVCe = 3.0V ~ 3.6V, 4.5V ~ 5.5V)
(Vss = OV, T = - 40°C ~ + 85°C, C,=25pF)

] ] HRME
®H s WP H e - - B
=®/D =R

3=V A NI

A J V5 A L* (ch0) ; F_MDCo . 400 - ns
~F—UAL NI B Y7 " E Teko_mbet

YA Z )L H A 1% (ch.1) -

~F =AU NHIa v

TR—IAL ] E_MDCO

H"/$ L g5 (ch.0) fuoevon - tvocver/ 45 55 %
TR Y A (NP A=S4 E TCKO MDCL tmpeye

"H" SV AMEE (ch.1) - -

X =AM v s

TR—TIAL E_MDCO

L™/ SV A (ch.0) funeve - tvocved/ 45 55 %
R T A NP A=D4 ¢ E TCKO MDC1 tmpeye

"LV ABESE (ch.l) - -

MDC| — MDIO

JAER (ch.0) : = bIo? . - 60 ns
MDC | — MDIO Mo E_MDIO1

FEIERER (ch.1) -

MDIO—MDC |

v M7 v 7 (ch.0) t E_MDICO i 20 - ns
MDIO—MDC | MPIS E MDIOL

v b7 v 7E# (ch.l) -

MDC T —~MDIO

A—/L R (ch.0) t E_MPIO - 0 - ns
MDC T —MDIO . E_MDIO1

A—/L FE (ch.1) -

*: Ethernet-MAC O L VA X FRET, VA I NV F A AR EEZH-T L OICREL T EE W,

E_MDCO (output)
E_TCKO_MDC1 (output)

E_MDIOO (input)
E_MDIOL1 (input)

tmbcyc
/ \on - VoH
N Voo 7 \' VoL 7

[«— tMDpCYCH tmMDCycL:
~ViHs ViHs A§< >§LV|H5 ViHs '§<
— ViLs ViLs - ViLs ViLs
k- tMDIS>¢—tMDIH — k—tMDIS >¢—tMDIH —

k— tMDO — k— tmpo —f

E_MDIOO (output)
E_MDIO1 (output)

>§_VOH
= VoL

>§ VoH
— VoL
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MII %48 (100Mbps/10Mbps)

(ETHVce = 3.0V ~ 3.6V, 4.5V ~ 5.5V*Y)
(Vss = 0V, Ta = - 40°C ~ + 85°C, C_=25pF

S ws e &4 _ MR B
=/ =X
100 Mbps, ns
WlEzm s 154E 40 ns ) ]
S trxeye E_TCKO_MDC1 10 Mbes. _ _ -
FEHE 400 ns
"fﬁ if X/ﬂjg % trxcveH E_TCKO_MDC1 t{XCYCH/ 35 65 %
5 R TXCYC
e — E_TCKO_MDC1 toxeved 35 65 %
TXCYC
E_TX03_TX11,
E_TX02_TX10,
BRIERF MITX E_TX00,
E_TXENO,
E_TXERO_TXEN1

*1:45V ~55V BIERHIM NEREZMZ H720, MM THICESIRI A G5 2 L 2L ET,
*2: MIl Hi#8 CT41E 2 1 > 7 1% 100 Mbps © 25 MHz, 10 Mbps © 2.5 MHz (2 & & CTW\E9,
7 vy J RS T D PHY T35 2AOBE Z 72 LT 72 &0y,

k—— ttxeYC —8 |

E_TCKO_MDC1
/ /
7 ViHs Vis / ViHs

E_TXOS_TX].]. tTXCcYCH trxcycL ———
E_TX02_TX10 |
E_TX01 ~Von
E_TX00 VoL
E_TXENO
E_TXERO_TXEN1 tMiT
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MB9BD10T & 1)—X

MII 52{§(100Mbps/10Mbps)

(ETHVce = 3.0V ~ 3.6V, 4.5V ~5.5V)
(Vss =0V, Tp =-40°C ~ + 85°C, C_ =25pF

HREE
EH S e St — — B
=/ PN
100 Mbps, i i s
== - G
fj Z o ;? o txeye E_RXCKO_REFCK *TfM‘L%S’S
FEHE 400 ns ) ) ns
== N
ﬂi \7/5 ;{mg % trxcyeH E_RXCKO0_REFCK t{:ﬁgﬁ;" 35 65 ns
ZiErav trxcyel/
L AR trxcyel E_RXCKO0_REFCK et 35 65 ns
E_RX03_RX11,
E_RX02_RX10,
={§7 —#—>REFCK | ¢ E_RXO01, s
Ty N7y TR MIIRXS E_RX00, - - ns
E_RXDVO,
E_RXERO RXDV1
E_RX03_RX11,
E_RX02_RX10,
REFCK | =57 —4 t E_RXO0L, ) ) ) s
R—/L NI MIIRXH E_RX00,
E_RXDVO,
E_RXERO RXDV1

* MIlI BIA& C215 7 2 v 7 13 100 Mbps T 25 MHz, 10 Mbps € 25 MHz IZEE SN TWE T, 7 v v 7 REITEHET 5 PHY T3¢
ADEE AT LT TEE 0,

E RXCKO_REFCK tRXCYC
ZL ViHs /L ViHs
ViLs
E RX03 RX11 tRXCYCH tRXxcYCL——>
E_RX02_RX10 |
E_RX01 - Vins ViHs
E_RX00 - ViLs ViLs
E_RXDVO
E_RXERO_RXDV1 k—IMIIRXS—|tMIIRXH>)
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125 12 Evy F AIDaV/IN—4

MB9BD10T & 1)—X

A/D M ESRMRYE
(Vee = AVee = 2.7V ~ 5.5V, Vss = AVss = 0V, T = - 40°C ~ + 85°C)
. HiRE
HE S | WFA _ BGr wE
) BN - BX

Sy fine - - - 12 bit
FE oy AR - - - +1.9 +45 LSB
oy EARERR 7S - - - +1.9 +25 LSB
%gﬂ“7/’“/a/ Vor | ANxx ; +5 +15 mV | AVRH=2.7V ~55V
TR =) AVRH *
NS o s VBT Vest | ANxx - AVRH +9 15 mvV

1.0% - - AVcc=4.5V
IS - - s
R 1.0%1 - : B FAVecc <45V

* _ _ >
T TR Ts . 2 ns  |AVEC=45V

*2 - - AVcc <45V
%%277”’7 Teck . 50 ; 2000 ns
BEF ATIRIEER ) ) )
G Tstt 1.0 us
T u 7‘]\7'7/%?% CAIN - - - 12.9 pF

R 2 AVce=45V
= - - -

7 a7 AR Rain 38 k Q AV <45V
F ¥ FIEHE DX - - - - 4 LSB
7 a7 R— N AT
) — ) ANXX - - 5 nA
7Fu S ANHEE - ANXX AVss - AVRH Vv
FEYEET - AVRH 2.7 - AVce Y,

*1 BHEEENEY Y U TR (Ts)+ 2 ST RER] (TO)DfE T,

B NEBESR O, LT o@Y T,

AVcc=45V HCLK=120 MHz # > 7V > Z IR 300 ns, = >~ 7 BEfE: 700 ns

AVce<45V HCLK=120 MHz > 7" U > Z'I#]: 500 ns, = > 27 Bf#]:700 ns
WY T Y TRER(TS), 2T 7 vy 7 E(Teck) DB AR T 5 L2 LT ES W, o7 Y T, 27 s
a2y 7 BABMOBEAICONTIE,. TFM3 773V U725 <w=aT7 /) TFul<rafml © [CHAPTER 1-1: A/ID = >
N=H2] DEEZZBBLTLLIEEN, AD IV N—FDLIUAZREIFAPB IR B v 7 DE A I 7 TSN ET, AD
IUN=E RSN TND APB RAFFIZOWVWTT 18 7y 7 XA YT T 5] 2R LTLKEIN, 7V TBID
a7y JFR—RA 7 1y 7 (HCLK) ) GAR S IVE T,

¥ MEBA = F R LD ME YT CTRERIIE DY £,
PP DEWZT LIS T ) TR EZRE L T E SN,
*3: 2 T REE(Te) 1 (K 2T,
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MB9BD10T & 1)—X

7Frayg

ANXX

Rext 7+0O% AAhinF Rain

ESRER

il

Cain

1D Ts = (Ran+Rext) xCanx9
Ts: VNI |
RaiN: AID D ARSI =2 kQ 45V

AD O AJHEFT = 3.8 kQ 2.7V

Can: AID O AT R =129 pF 27V
Rext: SMBEIE O A v E—F R

(. 2) Tc=Tcck x 14
Tc: o AT R
Teck: a7 a7 EH
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12EY FAD aVI—2OHEOES
B RRE: AID 22 R —Z 2 X 0PI REZ: T a AL

WA ERMERRE: B b Y 9 25 (0b000000000000 —— 0b000000000001) & 7V A —)b kT P a v i
(0b111111111110 «— 0b111111111111) &% A T2 IE AR & B DO LBk & DR

WPy ERMRETE Hia— F%& 1ILSB 2L &85 OIZnE R ASIEBEOHIE D S OfF =

BABERIERE MO ERIRE
OXFFF+
EROE S : N N
oerel \ ______ i ooy} TROTBBE E
{1 LSB(N-1) + Vz1} § ; ; §
OXFFD ; <7y ; 5
; : FST AR
R E AT 7 enm | g ond 2Bt \ -
3 ; \/ 3 g g
=~ 0x004-+ e E ------ ' VNT R : :
R ] (SR AI1B) R . :
ﬁ‘ 0x003 T ---E II\ Ox(N_l)—- s H —-eeeee- 4 V(N+1)T
’ O\ mEozmst = = T (S=3811E)
0x002+  jrp——i--? 5 | o
DA : : (SHI1E)
0x001+ ——--- 0x(N-2) S
Vzr (RAIE) ; EROE TN
AVss AVRH AVss AVRH
TFRIAA FHOIAN

Vit - {1LSB x (N - 1) + V1)
1LSB

TOZILHAN OERERE= [LSB]

FORLHAN OBAEEHEE= —V% -1 [LSB]

VEst - V71
4094

1LSB =

N:  ADavNAN—E2TTA)HAIE

Vo T4 )LH A 0x000 A5 0x001 (BT HEE
Vest: T 2% ILH D OXFFE M5 OXFFF 2B 3 5 EE
Ve TOUZILHEAMOX(N-1)HA S OxN 2B T HEE

Document Number: 002-05630 Rev.*C Page 118 of 137



aCYPRESS MB9BD10T & !)—X

e 4 EMBEDDED IN TOMORROW ™

12.6 USB %%
USB 4513 ¢h.0, ch.1 M@ T9°, USBVee0 1 & T8 USBVeel #LLFCid USBVee & Ei L TWET,

(Vec =2.7V ~ 5.5V, USBVce = 3.0V ~ 3.6V, Vss = 0V, To = - 40°C ~ + 85°C)

— o " HRIE
= S | W74 e _ _ B | WE
=/ =X
ASIH" L ~LVEE ViH - 2.0 USBVce + 0.3 VvV [*1
ANV ULVEFE ViL - Vss-0.3 0.8 VvV |*1
ALz
FEEN N TR Vo - 0.2 - VvV o[*2
AIER
I H L~V Vo TN A= 28 36 Vo|*3
15kQ
S
L L~V VoL UDPO, TIVT  THI= 0.0 0.3 VvV [*3
UDMO 1.5kQ
7 sz}"—/i'—%i‘. VCRS - 1.3 2.0 V *4
HH NASULEID] ter Full-Speed 4 20 ns |*5
AN =] ter Full-Speed 4 20 ns |*5
VA SN E
- 5 g j; 0 IRt trrem Full-Speed 9 111.11 % |*5
HA v E—F 2 Zpry Full-Speed 28 44 Q [*6
AR tir Low-Speed 75 300 ns_|*7
SR YRR ter Low-Speed 75 300 ns_|*7
VA SRS E
i > 72 /J ; ) IRl tirem Low-Speed 80 125 % |*7

*1: USB 1/0 @ Single-End-Receiver D 21w F 2 27« AL v 3 /4 FEEIZ Vi (Max)=0.8 V, Vi, (Min) =2.0 V (TTL A S H#) D
PICHESNTWET, o, /A XEELRTIVH72DE AT U VARG R0 ET,

*2: USB =BT — X155 D% 15121%. Differential-Receiver i/ L £, Differential-Receiver X, =815 —X AR —HhiL -« 7
TR DT L ALAYUIH L, 08V ~25V OHEIPINICH 2 & SiTiX, 200 MV OEBASKERNH Y £97, ERLEEH
FIX, 2Ey - T— FANEBEEHBEL Ebh T ET,

1.0

< FE[V]

ind

lj]l
|

02 —--—-3 I
\ Lt

T T T T T T T T T T T T T 11
08 25

JFY - E—FAHEE |V]

w=/NEE
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*3: K7 A O HFIEREFE /11X, Low-State (Vo) T 0.3V LLF (% 3.6 V, 1.5 kQ &7if), High-State (Vop) T 2.8V LI E(IZZ > K, 15kQ
A TYS
*4: USB /O DAV ZEEN /1155 (D+HD-)D 7 v AEJEIX, 1.3V ~2.0V OHPFANIZH Y £7,

D+ +
Max 2.0V N .
Vv
Min13v /S oA Y crs S HEEH
D- 4

*5 : Full-Speed 2B 7 — Z {55 DL 1V (Trise) & 32 T Y (Tfall)RefBLE T4, HIIEHEED 10% ~ 0% OFRE# TER SV E T,
F 7= Full-speed Buffer IZB8 LTI, Tr/Tf i, RFI B & H/MIT 572018, ToTf lhE £10% LN EHE SN TWET,

/90%  90% N

- I

Tfall
3k V) B T Y FEfE
Full-speed Buffer
1 Rs=27Q
T+ ——— —Wy

TxD-

| i 1
! ! CL:50pF
3-State Enable %—«A } /77;
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*6: USB Full-speed #%#iid. 90Q + 15% D4t A > v — & o X (Differential Mode) T, > —/V RENTZY A Ak « XTr—T7 L% L
THibiE 3, USB &I, USB Driver D F1 1 v B — 4 2 A% 28Q ~ 44Q OFEPHNIC 2 T ER BRI E A HEL TRY
FRBME AR L, NTURELDEOIL, T4 A7 U — MEIEHERR)EMMNT 5 Z LA HELTWET, AUSBIO %
TR OB, BEAKHT Rs & LT 25Q ~ 30Q (HELHE 27Q) 21 L T A< 72 &0,

Full-speed Buffer

TxD+ 5@280 ~ 44Q Equiv. Imped.

N
D ﬂ?ﬁ&n ~ 44Q Equiv. Imped.
! :\_/

3 State Enable *.J | SMEIHER E LTREL TR s@

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

Rs EiEHiE 25Q ~ 30Q
HRMEE LT 27TQ OEIEREMMML TSN,
F1=. TE24 RF|TRE SWLUADEI] ZTHEALLEEL,

*7: Low-Speed Z=EN T — Z {55 D7 D (Trise) & 32 T Y (Tfall)FefHE T3, HIMEZELED 10% ~ 0% DR CER SN E T,

A 90%  90% -

-+ - -

Trise Trall
kY EEE T Y EfE

SMER ARSI, TLow-Speed Load (Compliance Load)] ZZM L TL 7280,
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Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer
T Rs=270
TXD+ — f —
g ) Rpd % C. = 50pF ~ 150pF
; ! Ve ﬁ—|;
; . Rs=270Q
TxD- 3 . 1
§ . | Rpd % C, = 50pF ~ 150pF
3-State Enable —— ! Vo ﬁl—7
Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
1 Rs=270Q
XD+ — L AN 1 VTERM
§ ; C =200pF ~
AN T so0pF Rpu
i . Rs=27Q '
T M
§ g C_=200pF ~  Rpu=1.5kQ
3 State Enable ﬁ_.é ; I e00pF VTERM=3.6V

Low-Speed Load (Compliance Load)

Low-speed Buffer
T Rs=270

XD+ ——— AW

C. = 200pF ~ 450pF

C, = 200pF ~ 450pF

: : /;
TxD- A 1
3-State Enable %_»—CP ;
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12.7 {EEERHFE

127.1 EEF#EHUEY F

MB9BD10T & 1)—X

(Ta=-40°C ~ +85°C)

_ FREE o

EH L= &% =i e o By =
1 Y FE VDL - 2.25 2.45 2.65 V | BIERETHE
AC AR VDH - 2.30 2.50 2.70 V | BIE AR

12.7.2 EEFBHEAH
(Ta=-40°C ~ + 85°C)
e HE "

HH Ee=] &% B R B BAy "=
T VDL SVHI = 0000 2.58 2.8 3.02 \Y; TR T
fRBRTE T VDH 2.67 2.9 3.13 \Y EIE AR
F Y FE T VDL SVHI = 0001 2.76 3.0 3.24 \Y, W E TR
bR AT VDH 2.85 31 3.34 \Y; EIE - FE
BT VDL SVHI = 0010 2.94 32 345 \Y; TR T
fRBRTE T VDH 3.04 33 3.56 \Y EIE AR
F Y FE T VDL SVHI = 0011 3.31 36 3.88 \Y, W E TR
fRBR AT VDH 3.40 37 3.99 \Y; I b FE
T VDL SVHI = 0100 3.40 37 3.99 \Y; TR T
fRBRTE T VDH 3.50 38 4.10 \Y EIE AR
F Y FE T VDL SVHI = 0111 3.68 4.0 4.32 \Y, I FE TR
fRBR AT VDH 3.77 41 4.42 V I - FE
R VDL SVHI = 1000 3.77 41 4.42 V o e T IRE
FRbREEE VDH 3.86 4.2 453 \Y, ARSI eEaN
R VDL SVHI = 1001 3.86 4.2 453 \Y, I FE TR
fiEbRE T VDH 3.96 4.3 4.64 V ARSI eEaN
LVD ZEfF b IRFfH] Tivow - - - 4032xtcycp * 1S

* teyep 1L APB2 NA 7 11w 7 DY A 7 VISR TT,
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128 75w atEYEAHABEEREE

12.8.1 MWAZI LR
(Vce = 2.7V ~ 5.5V, Tp = - 40°C ~ + 85°C)

HiRiE
B > Bify e
= B | BX . "

Large Sector 0.7 3.7
& 7 2 {HEFERH] s W T O ERTEAARREM &2 5 e

Small Sector 0.3 11
ooy A E ) 12 384 BS | SAT A LA DIy REEIER <
F v T EERH 13.6 68 s W T OVEERTE AR &2 & T

* FEEITHAT ER ORFRMA, HoRITEHZ 10 L E TORGEME TT,

12.8.2 FBAAH L OINE T—F RIFHE

HEIBAHY A )L (cycle) RIFEE () =
1,000 20 *
10,000 10 *
100,000 5*

* SEEJIRJE+85°C B
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12.9 R4 2i\A EIRERE

129.1 #EHREF . HAA
NERIEI D EIFERZ 1S 7 1 75 AEERIMA £ TORM A2 R L £,

wRAH 2 R
(VCC = 27V’\‘55\/, TA =-40°C~+ 850C)

. FREE
(= s : B o=
g mK*

Ay —TF— R fovee ns

I CR # A ~T— K,

AAf LV HA~wE—F, 40 80 us

PLL % 4 ~FE— N

% CR # A vE— K Tient 453 737 us

Y7 E A ~E— R 453 737 us

2Ry FE— R 453 737 us

* BURE OB RAEIE I CR OFFEEITIRAE L £,

AR B 2131 EREER (51 EREA AR IR B

ExtINT

Interrupt factor

Active
accept

|

P>

! Tient :
| Interrupt factor
I clear by CPU
|
|
|

CPU
Operation Start

* AMERRASIINL T D = Uk R E R
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AE A ERBEG(RERY Y — R EAHEREF)

MB9BD10T & 1)—X

Internal
Resource INT

Interrupt factor

Active
accept

| |

|

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

CPU
Operation Start

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

<ETEFE>
-  EREREEEENE—FCEICELYET,

BEBEENE— FH6DERERFE [FM3 773 Y NYTZxS5)v=2F/L] D [CHAPTER 6. (E58EHE— FJ

DX E N E— FEERBESHEL TS S,

- BlAREWFF. CPUDEIRT SBEE— FIIBEEENE— FEBFIDREIZHKEFELFET, FME [FM3 7731 NY

JzSIv=a2F/J] D [CHAPTER 6. HEEEHNE—F] #FHEL TS0,
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1292 #FEH: Yt F
Uty MEkknb e 7T AEERAEE CORRZRLET,

'ERANI Y MR

MB9BD10T & 1)—X

(Vec =2.7V~5.5V, T = - 40°C~+ 85°C)

. HigE
A w5 : _ Bt e
BE =mA*
A —TFET— K 321 461 us
I CR # A ~T— K,
AA B ~<FE— N, 321 461 us
PLL # A ~E— I
% CR # A vE— K Trent 441 701 us
Y75 A vE— K 441 701 us
ARy TE— R 441 701 us
* B O B KBTI CR O EIEFE LET,
RE A EIREMEBI(INITX EIREF)
INITX
- |
| | |
| > | |
C ;
Internal RST RST Active | Release
|
| | |
| [ B—— ]
' : Trent :
1 |
|
|
|
|
CPU
Operation Start
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Internal
Resource RST

Internal RST RST Active Release

:<—>|

| |

Trent |

! |

|

|

|

|

CPU
Operation Start

* RHEBENE—ROLE, WY V=220 00 ) &y MITIIERERICEENE T A,

< ZEER>

EIRERLEEEENE—FCEICELYFT, ZEEEENT— FH 6 DERERXL, [FM3 7731 NXJYTT )LV

—a27/NJ D [CHAPTER 6. MEEEENE—F] DX Z /1 E— FEIfEFHBIZSHEL TS S0,

- BAAREEE., CPU HERT BEIEE— FITIEEEENE— FEBFIDRKEIZIkFZEL ET, FML [FM3 T7 31 NI
ZzSNV=2F/N] D [CHAPTER 6. HEEEHE—F ] #SHL TS S0,

- NO—=F>2 Uty MNEBEBEHE Y Y FEIE, ERERIZIEEFNEFEA, /VT—F 2y MIEEE
N2 . BERAGHFIE 12.4. ZFHEBE1247. /XT—F 2ty FEL320) #FELTSES,

- Utz R 6 DEIFH. CPU [EEZCR SVFE—FICEBLFET,
X400y IPPLL 2Oy #&HAT 385,

FEERIDBEIZG Y FET,

[E#H Yty FEEE,

BT 200y 0 RIRGTEF LB, X1 >2PLL 20y IDZE

- AUty rElE TFYF Rty FCSV Uty FEELET,
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13. A —# Biig
FToFvT S F
L 75y5a | 7o Ryr—9 o
I
*E
MB9BFD16SPMC-GK7E1 512 Kbyte 64 Kbyte 75 2F w7 + LQFP,
MB9BFD17SPMC-GK7E1 768 Kbyte 96 Kbyte 144 £ (0.5 mm £ v F),
MB9BFD18SPMC-GK7E1 1 Mbyte 128 Kbyte (LQS144)
MB9BFD16TPMC-GK7E1L 512 Kbyte 64 Kbyte 75 2F w7 + LQFP,
MB9BFD17TPMC-GK7E1L 768 Kbyte 96 Kbyte 176 > (0.5 mm £ v F), kLA
MB9BFD18TPMC-GK7E1 1 Mbyte 128 Kbyte (LQP176)
MB9BFD16TBGL-GK7E1L 512 Kbyte 64 Kbyte #% 2F 7 - PFBGA,
MB9BFD17TBGL-GK7E1 768 Kbyte 96 Kbyte 192 £ (0.8 mm E v F),
MB9BFD18TBGL-GK7EL 1 Mbyte 128 Kbyte (LBE192)
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14.789 55— « 5\ ie~HEER

Package Type

Package Code

LQFP 176

LQP176

132

oA

89

176

b

TOP VIEW

BOTTOM VIEW

0.08@][c[A-8@[0®] A

[S]oos]
SIDE VIEW
SYMBOL DIMENSIONS
MIN. [NOM. | MAX.
A — | — | 170
Al 005 | — [ 015
b 0.17 | 022 | 0.27
c 009 [ — | 020
D 26.00BSC
D1 24.00 BSC
e 0.50 BSC
E 26.00BSC
E1 24.00BSC
L 0.45 [ 0.60 |0.75
L1 0.30 | 0.50 [ 0.70
6 0" | — 8°

l—> —

i
I o SR
SEATING T J
" PLANE L1 -_l A1A —p—
-y SECTION A-A"
DETAILA

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

TO BE DETERMINED AT SEATING PLANE C.

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

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

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.

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

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

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

PACKAGE OUTLINE, 176 LEAD LQFP
24.0X24.0X1.7 MM LQP176 REV**

002-15150 **
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Package Type Package Code
LQFP 144 LQS144
A A
[ = —{o} '
108 73 73 108
LLELELE ARARARAARARAARARAARARARARARARARRRARA
109
A
A
=
S O
144 =
LLLLLLE]
T HHHFHWHHEFH]HHHHHHHHHHHHHHHHHQ
ax /NN BOTTOM VIEW
ASfoto]c]as]p]
ASJoz0]c[as]D] —{—s
[&]00s®@]c[258[0@)] g
TOP VIEW
o~a,,% —/ _|J_ ‘
© Toome “h .

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 005 | — 1015 DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 | 027 TO BE DETERMINED AT SEATING PLANE C.

A\ DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 22.00BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

AT DATUM PLANE H.

D1 20.00BsC A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
e 0.50BSC WITHIN THE ZONE INDICATED.

/A REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 22.00BSC SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
= 20.00BSC FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
i 025 Tooo To7s BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

: : : SECTIONS OF THE MOLDER BODY.

L 030 | 050 | 070 A\ 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.

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

PACKAGE OUTLINE, 144 LEAD LQFP
20.0X20.0X1.7 MM LQS144 REV*A

002-13015 *A
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Package Type

Package Code

FBGA 192

LBE192

MB9BD10T & 1)—X

[o.20(C

PIN A1
CORNER

7.

INDEX MARK

TOP VIEW

o0]c]

2X

1_— |OAW)
0.10 ;

DETAIL A

SYMBOL

DIMENSIONS

MIN. [ NOM. | MAX.

NOTES

@ 0l 0000000
—FO000000

]

6

5

4

3

2

1

2l

il

u| +bdboooo
s| 0000000
2| 0000000
u| 0000000

0000000
0000000
0000000
0000000
0000000
0000000
+%OOOO(F

000000000000 G

000000

0000000
0000000
0000000
0000000
0000000

TS

0000000
0000000
0000000
0000000
0000000
0000000
000000+

G FEDCB A

PN\L\K;

1912gp b[$]goos@][cAE]

A

BOTTOM VIEW

rA

DETAIL A—\
—

—_

|>
U0

|
[ b#(
_'_'\JUUUUU U

(4

i

SIDE VIEW

— — 1.45

025 | 035 | 045

12.00BSC

.o>>
=

12.00BSC

10.40BSC

10.40BSC

14

14

192

0.35 | 0.45 | 0.55

0.80BSC

0.80BSC

[%)
@)
~
U
]

0.40BSC

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.

3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
4."e" REPRESENTS THE SOLDER BALL GRID PITCH.

5. 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
SIZE MD X ME.

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

ﬁ& "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,
"SD" OR"SE" =0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD"=eD/2 AND "SE" =eE/2.

@Al CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.

9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

PACKAGE OUTLINE, 192 BALL FBGA
12.00X12.00X1.45 MM LBE192 REV**

002-13493 **
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Spansion Publication Number: DS706-00031

MB9BD10T & 1)—X

(UART/CSIO/LIN/I*C)

R= - EEERT
Revision 1.0

- PRELIMINARY — IF #CHK

1 [ I RO & RTIE
[ Lo DN ok

3 N F T Tary YT | 1634 R FIFOH Y
AVETz—AEmKST v/ | 168 x9E > FFIFOHY
W AR R LUF oRER %800

7 SNF Ty a YT FIFO (16 Bt x9 &> k) &V :ch4d~ch7

FIFO 72 L: ch.0 ~ ch.3]

9~11 | MR

‘/3‘5%‘$1E’\§Eﬁ Z B

55 L YNGIVAET SN S3FE HIZLL T OFtak &8
|OH_ 20 5mA, lg, = 18.5mA
BT A AEH EOEE [ BIFGTIZOWT) DR EEE
62~64 [« CHFITOWT] DR EIEE
[ e R—=2F A4 =ZONWT | OFIRZEEMN
W0y I XAYT TN X% 5T 1E
65 - TIOA: A1 — ANIHH

“TIOB: HHh — AS

WE AR
26 2 HESEBY ESE

- 7 v 7R E (AVRH) O BUKE 2 3T 15
Hi/J\ AVSS i 2 7V

« g 5 R E(Cy)l & B

< FERSC A BN
B HLRS s MO "TBD 2 & H
79 (1) EIEHHS - ML AZEH
- TRV fE, | & HIBR
82 A A HLE TN EIEZ v v 7 B (Fon), ~AX 7 0w 7 | %&B
1) A7 vy 7 NIjHKE
(4-1) A A > PLL - USB/Ethernet /i | + T XA > PLL 7 7 v 7 WS (FeoLkeLL)) & B0
PLL OfERSMFPLL D AT 7 7 - TUSB/Ethernet 27 & - 7 JA 14 (FeLkspiLL)) % 8
84 WAL 7 vy )
(4-2) A A > PLL OFEFISMR(A A
VPLLOASIZ v v 7 I &
i CRZ v v &)
112 TRV AU R HE T — R TMDC1—MDIO 7~ —/L R[] OB %Z 2 H
#z/]N:20ns — Ons
512t v k AID 3> "—4% - T(EEME) % HIBR
<A/D ZEHE R SRR - FLE A B
- B EO"TBD" 2 25 H
CEBRER(T TR + TUZMORKRIEEFTIE
AJD Lunit BiERE: £E7E: 0.47 — 0.57
A/D {Z 1L AEYE: 0.01 — 0.06
« FEHEEJRE TR (AVRH ~ AVSS )OS % 5T 1E
115 A/D £ 1L FE#E: 0.01 — 0.06
- LUTFIE B Ok 14 % HIBR
- YU TR
SlarR7ray 7 E)
- TEWEFF AR IEE R I
- I 7 el ANRE)
- [79 v 7 APt
cTar 77y 7 JE#(Teck)) OHRBEEZFTIE
#x K 10000 — 2000
118 6. USB H#ik HI"L L~V EE (Vo) D&% 3T IE

ST N F T P - SNETLT v T

g | 7 AR RE
(2) STEIE HeiEIA

LVD ZEFF B KR (TLvow) D BIAS R 4 3T 1E
I I 2240xteycp — 4032%teyep
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R— Ty EEE
8. 77 viaA¥® D EIALIMWE M(EREE)) ZHIER
123 Kk )
EIRBA A TV & T — ZRFRE
Revision 1.1
-] [ MAZF B LR 7 +—~ v FOZEH
Revision 2.0
[ [
2 cUSBA U X T x=—RA USB/Ethernet | PLL #5# 21850
+ Ethernet-MAC
| ESSES B
2 CUSB A v 47 w2 Fry RRA L b DY A X%IBFE
LSS5 < B
4 WA AL BT BeRT 7% A% A X 256M /3o b &R
10, 11 RS X SWCLK, SWDIO, SWO % iEit
i - B EFLL T IPC SRR O Bh {258 i
5358 | MAMFEPA - +B A Al A
63 W7 A REH EORE BIELOZERICONT 2B
— s NENETEN u‘F@jZ%LHE
BT A 2EH EOEE s - [ i e e o
63 R aé%ﬁ?ié*ﬁﬁ_f\ i F 3 2 /K SR Bl O3 HREAM &2 56 L << 72
WA AER EOEE -
64 s C AT P&y
66 WMoy XY T T A X & &1
WAE)<yT " . T
68 2T o7 (1) Extarnal Device Area" o gl 2 1& 1E
69 WAE)<yT Ty a AR DRy AHROMKE ., T T v
FAEV YT B TIv I~ =a T VEBRT S K0 ER
B KT T U TER A B,
75-76 WG - P80, P81, P82, P83 o} /)& it & 1B,
1. %@Xj'ﬁfj(ﬂi*% - +B )\jj \_/)[/\VCLJJD
W E R AR s T T A e 1 L NS
77 o HELEENIE L FEIR R L 3 e/ MR 12 DWW CHBRE
B KO EER
MBS C A B A ~E— REF BN
79-80 | 3. [ELHTHIME -5
G v a AE Y EREBM
(1) TRV « AID 2 NN— X EHiEBE

W SRR

84 4, THLIRKE
(3) Pk CR FIR I

MBI CR O B 5z e IRf f] 2 2B 0

512ty N AID 22 /"—%

W EKHHE
86 4, AT N —F U 'y MERE TORR ZEN
6) NT—F Uy A | HIAITREER
W E S
88-90 | 4. ATURHIME 7 — & R 2 & TE
(D) Sz s 437
W E R « UART # A 3 7 —CSIO/UART % A I v ZITHEIE
97-104 | 4. AZWiHIKE cNESY 7 by a sy JEME>~w A X T — NIZAR
(9) CSIOJUART % A 3 v 2/ YT R my JEES AL —T E— RICEE
RIS EREREE, Bal/ TN A — L N T Ty g VBT
W DAEAEAE 23BN
116 « AVee<4.5V B ZE a2 8m

- EYVERT PR BRIERS 1 ) 2 i/ M & B KBTI IE
M ﬁﬁ F@Bﬁd"fﬁé? AVSSHZ 7V ﬂkIE
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W EKHHE g S .
125-128 0. %4 g R AL A IR & B0
129 WA — 2R 7 VBRI
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ET R EE

SCE4: MBOBD10T U —X 32 > b ARM® Cortex®M3FM3 ~fZray hu—5
EE S 002-05630
kR ECNEE | Z£EH #1780 ZEHNE

HATLRELTRFFa A2 Fa—F 002-05630 &KL E LT,
AEOABE LV I74A—< Y MZEBIEHY TE A,

ki - TOYO 02/10/2015

*A 5390115 TOYO 08/05/2016 | ZAUILZEFEAR D 002-05629 Rev. *A A FIER L7- H AFER CTY,

ZAUTIEEER D 002-05629 Rev.*B Z#IFR L7- H AL T,
Ry lr—Ya— RELTFORICER
FPT-144P-M08 -> LQS144, FPT-176P-M07 -> LQP176,
BGA-192P-M06 -> LBE192
<PIHAN—>
2. Ny =V L RIS (8 —2), 3. ARSI (9~11 ), “12.2.
HERRB R (76 ~~— ), "3, A —F AL (129 ~<—), “14. Ry r—v - 4B
SPHER” (130~132 ~2—2)
"4, S HERE T TN RSRER DR AL A B IE J-TAG -> JTAG (34 ~—), EEFH
ZIBFE(52 —Y)
“12.47 NU—F v Uty NFA IV T REFHEBS )
lUSB7 7> 7 v av] & TUSBT /5 A ICABER(L, 7,50 ~<—)
“12.5.12 €' k AID 222 X=X "DEA & LLTF ORRITIETE,
“TFu s iR— N ANER D> T r S R— AN — 2 B (116 ~—2)
"12.4.10 CSIO/UART 242" MIAE [TAR—L—r&3BIN(97-103 ~—2)
“13. A —ZRIFE" 5 LU ORI & HIBR(129 ~—)
MB9BFD16SPMC-GE1, MB9BFD16TBGL-GE1, MB9BFD16TPMC-GE1,
MB9BFD17SPMC-GE1, MB9BFD17TBGL-GE1, MB9BFD17TPMC-GEL1,
MB9BFD18SPMC-GE1, MB9BFD18TBGL-GE1, MB9BFD18TPMC-GE1
“13. A —F TR LL T OFRE A B IN(129 ~— )
MB9BFD16SPMC-GK7E1, MB9BFD16TBGL-GK7E1, MB9BFD16TPMC-GK7EL,
MB9BFD17SPMC-GK7E1, MB9BFD17TBGL-GK7E1, MB9BFD17TPMC-GK7E1,
MB9BFD18SPMC-GK7E1, MB9BFD18TBGL-GK7E1, MB9BFD18TPMC-GK7E1

*B 5653507 YSKA 03/09/2017

ZHITEZER D 002-05629 Rev. *C A FHER L 7= HAZER T,

C 5802811 YSAT 07/11/2017 Cypress D# 1 =1 4 5,

Document Number: 002-05630 Rev.*C Page 136 of 137



&= CYPRESS

e 4 EMBEDDED IN TOMORROW™

MB9BD10T & 1)—X

—ILRX, YY) a—>arBLULERHR

J—ILEDA FRERFERHYR—

ATV AT, FEF, VVa—vary Bry— A—h—REE BIORENEEOHRAN Ry MU —7 BRFFL TV E
T, BEHEOKEYDOF T 4 ZZOWTIL, AT L 2onasr— gy X—=U2 B EE0,

5 PSoC® Yya—v3y
PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6
YA TLAREEIS A =T«

J#+—35 . | WICED IOT Forums | Projects | E5#4 | 704
| kL—="1% | Components

T =AY R—F

cypress.com/support

ARM® Cortex® Microcontrollers cypress.com/arm
HEHA cypress.com/automotive
JAYYNYTT

AR —T1—R

T (E/ DA E2—FY k)

cypress.com/clocks
cypress.com/interface

cypress.com/iot

AEY

A4 0aryko—3
PSoC

BIRAIC
ERE A S
UsBa>v rA—5—
J4Y LA /RF

cypress.com/memory
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