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C: - - - - 0x19403 0x19203
D:| O0x19464 0x19264 0x19424 0x19224 - -
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Arm Cortex-A53 fHAb i #481 R 4t Arm A53 W% % % % W% k7
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WA B A ] A DMSC-L =2
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g
AR 2% 5 B MCAN 2
5% CAN-FD % 52 MCAN Wik Wik P ik ‘ % P
WM 110 GPIO ik 198
PR A A L 2 1) 12C 6
A M2 ADC 1 ‘ P
Z iE B AT AN O MCSPI 7
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LSRRI AT N
MMCSD1 SD/SDIO ( 4 fi )
o FSI_TX 2
PO R ATH O FSLRX o
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R A1 [AHE (4)

(DRD) 351

ek BELIK AMB442 \ AMB441 \ AMB422 AMB421 \ AMB412 \ AMB411
igﬁﬁﬁﬁﬁﬁéﬁﬁf%&/ﬂﬁéﬁ%& PHY &y PCI Express | po iz )
A RS BT R 400 PRU_ICSSG 2
PRU_ICSSG TMVigifs 3 #6) PRU_ICSSG I P P
TR UKL CPSW3G 2
B S T 2% 16 4~ ( MCU i+ 4 4> )
1T ik TE R i AR EPWM 9
T R A il PR AR B ECAP 3
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% 5-1. 5IBHE (ALV 33 )

R L Xfi sfr a
) [2] b1 ) pd =) o i/
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
J16 ADCO_REFN ADCO_REFN A 18V VDDA_ADCO ADC12B
415 ADCO_REFP ADCO_REFP A 18V VDDA_ADCO ADC12B
G20 | ADCO_AINO ADCO_AINO A 18V VDDA_ADCO = | ADC12B
F20  |ADCO_AIN1 ADCO_AIN A 1.8V VDDA_ADCO % | ADC12B
E21 ADCO_AIN2 ADCO_AIN2 A 1.8V VDDA_ADCO = | ADC12B
D20 |ADCO_AIN3 ADCO_AIN3 A 18V VDDA_ADCO = | ADC12B
G21 ADCO_AIN4 ADCO_AIN4 A 18V VDDA_ADCO = | ADC12B
F21 ADCO_AIN5 ADCO_AIN5 A 18V VDDA_ADCO = | ADC12B
F19 | ADCO_AING ADCO_AING A 18V VDDA_ADCO = | ADC12B
E20  |ADCO_AIN7 ADCO_AIN7 A 18V VDDA_ADCO = | ADC12B
H12  |CAP_VDDSO CAP_VDDSO0 CAP
T7 CAP_VDDS1 CAP_VDDS1 cAP
R11 CAP_VDDS2 CAP_VDDS2 CAP
N14 | CAP_VDDS3 CAP_VDDS3 CAP
M16 | CAP_VDDS4 CAP_VDDS4 CAP
L13 CAP_VDDS5 CAP_VDDS5 CAP
K15 | CAP_VDDSHV_MMCA CAP_VDDSHV_MMC1 CAP
H10 | CAP_VDDS MCU CAP_VDDS_MCU CAP
H2 DDRO_ACT n DDRO_ACT n o 1.4VA 2V \\/’DDDDg‘—ggRR‘ c DDR
H1 DDRO_ALERT n DDRO_ALERT n 10 1.1V/1.2V \\//I:[))II::))SS_IS)IIZ:))RR\ c DDR
J5 DDRO_CAS_n DDRO_CAS_n 0 1.4VA .2V \YSSSS—SSRR‘ c DDR
K5 DDRO_PAR DDRO_PAR o 1.4VA.2v \\/’DDDDSS—SE?RR‘ c DDR
F6 DDRO_RAS_n DDRO_RAS_n 0 1.4V 2V \\/’E[)’E[)’SS—SSRR‘ c DDR
Ha DDRO_WE _n DDRO_WE_n o 1.4VA.2v \\I’SSSS—DDDDRR‘ c DDR
D2 DDRO_AO DDRO_AQ o) 1.1V/1.2V \\/’ggg—ggRR‘ c DDR
c5 DDRO_AT DDRO_AT o 1.4VA.2V \\//DDDDSSTE))EEJ)E\C DDR
E2 DDRO_A2 DDRO_A2 o 1.4VA 2V \\//[?DDSS_SSRR‘ c DDR
D4 DDRO_A3 DDRO_A3 o) 1.1V/1.2V \\/’SSSS—SSRR‘ c DDR
D3 DDRO_A4 DDRO_A4 o 1.4V .2V \\/’[';’DDSS—SSRR‘ c DDR

Copyright © 2026 Texas Instruments Incorporated TR GF 13
Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411
English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

I

TeExAS
INSTRUMENTS

www.ti.com.cn

£ 51. 5| BB (ALVEEE ) (4)

FEREH [2] it Fyi AL o L
ﬁ%ﬁﬁl PADCONFIG %772 [15] B4 3] fﬁgﬁ[ﬁ %7 [5] D[86;S R iR gzﬁfg?ﬁ Tt R [11] ?1\'2? f@"ﬁi] TR
PADCONFIG it [16] R R B [0] R [10] RE[14]
RXITX/$E3) [7] RXITX/Be3] [8]
F2 DDRO_A5 DDRO_A5 o 1aviav \\//IIZ:))E?SS:SSRR;C DDR
92 DDRO_A6 DDRO_A6 o 12y \\//DDDDSS:EE))EEJ)RR;C DDR
L5 DDRO_A7 DDRO_A7 o) 1.4VA.2v \\/’DDDDS_—DDDDRR_‘C DDR
J3 DDRO_A8 DDRO_A8 o) 1.4VA .2V \\/’SSSS:SSRR_‘C DDR
Ja DDRO_A9 DDRO_A9 o 1.4VA.2v \\/’SDDSS_—SSRR_‘C DDR
K3 DDRO_A10 DDRO_A10 o 1.avn.2v \\//DDDDSS__E?E?RR_‘C DDR
1 DDRO_A11 DDRO_A11 o 1.4VA.2V \\/IIIZ:))IIZ:))SS:E?EE)):;C DDR
M5 DDRO_A12 DDRO_A12 o) 1.4VA.2v \\//[?[?SS__I?ISRR_‘C DDR
K4 DDRO_A13 DDRO_A13 o 1aviav \\//DDDDSS__EE))EE))RR_‘C DOR
G4 DDRO_BAO DDRO_BAQ o 1.4VA.2V \\/’DDDDSS:SSELC DDR
G5 DDRO_BA1 DDRO_BA1 ) 1.4VA.2v \\/’SDDSS_—DDDDRR_‘C DDR
G2 |DDRO_BGO DDRO_BGO o Ty \\//II::))DDSS:SIS)RR;C DDR
H3 DDRO_BG1 DDRO_BG1 o 1.4VA.2v \\//DDDDSS:SSRR;c DDR
H5 DDRO_CALO DDRO_CALO A 1.4VA.2v \\/’DDDD;—SSRR_‘C DDR
F1 DDRO_CKO DDRO_CKO o 1.1V11.2V \\/’E':)’E':)’SS:SE?RR;C DDR
E1 DDRO_CK0_n DDRO_CKO_n ) 1.4VA.2v \\/’SDDSS_—SSRR_‘C DDR
Fa DDRO_CKEO DDRO_CKEO o 1aviav \\//DDDDSS__I:?I?RR_‘C DDR
F3 DDRO_CKE1 DDRO_CKE1 o 1.4VA.2v \\/IIIZ:))IZE))SS:EE))IZE))RR;C DDR
E3 DDRO_CS0_n DDRO_CS0_n o 1.4VA.2v \\/’SSSS:DDDDRR_‘C DDR
E4 DDRO_CS1_n DDRO_CS1_n ) 1.4VA.2v \\//ggg__ggRR_‘c DDR
B2 DDRO_DMO DDRO_DMO 10 1.4VA.2V \\/’DDDDSS:SSRR;C DDR
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£ 51. 5| BB (ALVEEE ) (4)

FEREH [2] it Fyi A o L
ﬁ%ﬁﬁl PADCONFIG %772 [15] B4 3] fﬁgﬁ[ﬁ %7 [5] D[86;S R iR gzﬁfg?ﬁ Tt R [11] ?1\'2? f@"ﬁi] TR
PADCONFIG it [16] R R B [0] R [10] RE[14]
RXITX/$E3) [7] RXITX/B:3) [8]
M2 DDRO_DM1 DDRO_DM1 10 1.4VA.2V \\//ggg__ggRR_\c DDR
A3 DDRO_DQO DDRO_DQO 10 1.4VI.2V \\/’DDDDSS:SSRR;C DDR
A2 DDRO_DQ1 DDRO_DQ1 10 1.4VI1.2V \\/’DDDDSS_—DDDDRR_‘C DDR
B5 DDRO_DQ2 DDR0_DQ2 10 1avn.2v \\//EI:))III:))SS:IS)IS)RR;C DDR
Ad DDRO_DQ3 DDRO_DQ3 10 1.4VI.2V \\/’[[)’DDSS_—SSRR_‘C DDR
B3 DDRO_DQ4 DDRO_DQ4 10 12y \\//DDDDSS__E?E?RR_‘C DDR
c4 DDRO_DQ5 DDRO_DQ5 10 1.4VI.2V \\//g:[))ss:t?gs;c DDR
c2 DDRO_DQ6 DDRO_DQ6 10 1.4VI1.2V \\//[?[?SS__I?SRR_‘C DDR
B4 DDRO_DQ7 DDRO_DQ7 10 1.4VA.2v \\//DDDDSS__EE))EE))RR_‘C DDR
N5 DDRO_DQ8 DDRO_DQ8 10 1.4VI1.2V \\/’DDDDSS:SSELC DDR
L4 DDRO_DQ9 DDRO_DQ9 10 1.4VI1.2V \\/’SDDSS_—DDDDRR_‘C DDR
L2 DDR0_DQ10 DDRO_DQ10 le} 1aviav \\//goDssjggRR;c DOR
M3 DDRO_DQ11 DDRO_DQ11 10 1.4VI.2V \\//DDDDSS:SSRR;c DDR
N4 DDRO_DQ12 DDRO_DQ12 10 1.avn2v \\//DDDDSS__E?E?RR_‘C DDR
N3 DDR0_DQ13 DDRO_DQ13 10 1aviav \\//I:[))II[))SS:I?IIZ:))RR;C DOR
M4 DDRO_DQ14 DDRO_DQ14 10 12y \\//[[))DDSS:SSRR;C DDR
N2 DDRO_DQ15 DDRO_DQ15 10 12y \\//DDDDSS__I:?I?RR_‘C DDR
c1 DDRO_DQSO0 DDRO_DQS0 10 1.4VI1.2V \\/’E[)’EE)’SS:SSRR;C DDR
B1 DDRO_DQSO0_n DDRO_DQS0_n 10 1.4VI.2V \\/’SSSS_—DDDDRR_‘C DDR
N1 DDRO_DQSH DDRO_DQS1 le} 1avn.2v \\//E?E?SS:SSRR;c DDR
M1 DDRO_DQS1_n DDRO_DQS1_n 10 1.4VI1.2V \\/’DDDDSS:SSRR;C DDR
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£ 51. 5| BB (ALVEEE ) (4)

R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
VDDS_DDR.
E5 DDR0_ODTO DDR0_ODTO o 1.1VI1.2V VDDS DDR C DDR
VDDS_DDR.
F5 DDRO_ODT1 DDRO_ODT1 o 1.1VI1.2V VDDS DDR C DDR
VDDS_DDR.
D5 DDRO_RESETO_n DDRO_RESETO_n o] 1.1V1.2V VDDS DDR_C DDR
ECAPO_IN_APWM_OUT 0 10 0
SYNCO_OUT 1 o
ECAPO_IN_APWM_OUT -
) CPTSO_RFT_CLK 2 I 0
D18 PADCONFIG : I I A EEGIE] 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG156 CP_GEMAC_CPTSO0_RFT_CLK 5 I 0
0x000F4270
SPI14_CS3 6 10 1
GPIO1_68 7 10 pery
EMUO
D10 PADCONFIG : EMUO 0 10 1 TR I FF 1A B 0 1.8V/3.3V VDDSHV_MCU B LVCMOS PU/PD
MCU_PADCONFIG31
0x0408407C
EMU1 EMU1 0 10 1
E10 PADCONFIG : FiAEIES T FF I B 0 1.8V/3.3V VDDSHV_MCU 52 LVCMOS PU/PD
MCU_PADCONFIG32 MCU_OBSCLKO 15 o]
0x04084080
EXTINTn EXTINTn 0 1
c19 PADCONFIG : SEPHISEFAER | SR ARG 7 1.8V/3.3V VDDSHVO0 2 | 12CODFS
PADCONFIG158 GPIO1_70 7 10D | R
0x000F4278
EXT_REFCLK1 0 I 0
EXT_REFCLK1 SYNC1_OUT 1 0
A19 PADCONFIG : SPI2_CS3 2 10 1 KA SRR I A 7 1.8V/3.3V VDDSHV0 b LvCcMos PU/PD
PADCONFIG157
0x000F4274 CLKOUTO 5 o
GPIO1_69 7 10 pery
GPMCO_ADVn_ALE 0 o
FSI_RX5_CLK 1 I 0
GPMCO_ADVn_ALE UART5_RXD 2 | 1
P16 PADCONFIG : EHRPWM_TZn_IN3 3 I 0 S PRI I A S PR BRI A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG33
0x000F4084 TRC_DATA15 6 o
GPIO0_32 7 10 pte
PRGO_PWM3_TZ_IN 9 | 0
16 TR R G Copyright © 2026 Texas Instruments Incorporated
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RREHK 2] it i - 1o .
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
GPMCO_CLK 0 o 0
FSI_RX4_CLK 1 I 0
UART4_RTSn 2 o
GPMCO_CLK
EHRPWM3_SYNCO 3 o
R17 PADCONFIG : = ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG31 GPMCO_FCLK_MUX 4 o]
0X000F407C
TRC_DATA14 6 o
GPIO0_31 7 10 SRt
PRGO_PWM3_TZ_OUT 9 o
GPMCO_DIR 0 o
GPMCO_DIR EQEP0_B 3 I 0
N17 ﬁﬁgggmi:gh GPIOO0_40 7 10 potis ELIESHIESi] SIS 7 1.8V/3.3V VDDSHV3 i Lvcmos PU/PD
0X000F40A4 EHRPWM6_B 3 0 0
PRG1_PWM2_BO 9 10 1
GPMCO_OEn_REn 0 o
FSI_RX5_DO 1 I 0
GPMCO0_OEn_REn UART5_TXD 2 o
R18 PADCONFIG : EHRPWM4_A 3 10 0 S A/ A A S B B 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG34
0x000F4088 TRC_DATA16 6 0]
GPIO0_33 7 10 PR
PRGO_PWM3_A1 9 10 0
GPMCO_WEn 0 o
FSI_RX5_D1 1 I 0
GPMCO_WEn UART5_RTSn 2 o
T21 PADCONFIG : EHRPWM4_B 3 10 0 K P12 P AT ELIESGIESi] 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG35
0Xx000F408C TRC_DATA17 6 o
GPIO0_34 7 10 g
PRGO_PWM3_B1 9 10 1
GPMCO_WPn 0 o]
FSI_TX1_CLK 1 o
EQEPO_A 3 I 0
GPMCO_WPn
] GPMCO_A22 4 oz
N16 PADCONFIG : e B B B K B/ B/ 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG40 TRC_DATA22 6 o
0x000F40A0
GPIO0_39 7 10 R
EHRPWM6_A 8 10 0
PRG1_PWM2_A0 9 10 0
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RREHK 2] s 2ot - o 8
J = i
mehl | PADCONFIG % [15] A ) ERE | yem e | O #io iR oL U [11] "o | e | L Tm
PADCONFIG i [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/H:3) [8]
GPMCO_ADO 0 10 0
FSI_RX2_CLK 1 I 0
GPMCO0_ADO UART2_RXD 2 I 1
T20 PADCONFIG : EHRPWMO_SYNCI 3 I 0 IREIESIEST] ] 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG15
0x000F403C TRC_CLK 6 o
GPIO0_15 7 10 Rt
BOOTMODEOO EES I
GPMCO_AD1 0 10 0
FSI_RX2_D0 1 I 0
UART2_TXD 2 o
GPMCO_AD1 -
] EHRPWMO_SYNCO 3 o
u21 PADCONFIG : TFR I eSS 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG16 TRC_CTL 6 o
0X000F4040
GPIO0_16 7 10 R
PRGO_PWM2_TZ_OUT 9 o
BOOTMODEO1 EES I
GPMCO_AD2 0 10 0
FSI_RX2_D1 1 I 0
UART2_RTSn 2 o]
GPMCO_AD2
) EHRPWM_TZn_INO 3 | 0
T18 PADCONFIG : ST IF I I 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG17 TRC_DATAO 6 o
0Xx000F4044
GPIO0_17 7 10 R
PRGO_PWM2_TZ_IN 9 I 0
BOOTMODE02 EES I
GPMCO_AD3 0 10 0
FSI_RX3_CLK 1 I 0
UART3_RXD 2 I 1
GPMCO_AD3
] EHRPWMO_A 3 10 0
u20 PADCONFIG : FF RIS RIS A FF R I PRI A 7 1.8V/3.3V VDDSHV3 52 LVCMOS PU/PD
PADCONFIG18 TRC_DATA1 6 o]
0Xx000F4048
GPIO0_18 7 10 R
PRGO_PWM2_AQ 9 10 0
BOOTMODEO3 EES I
18 FE LRI Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

English Data Sheet: SPRSP56


https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS
INSTRUMENTS

www.ti.com.cn

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

£ 51. 5| BB (ALVEEE ) (4)

RREHK 2] it i - o .
A = ]
DSIS HYS
ﬁi%;ﬁ] PADCONFIG %75 [15] 5247 [3] %ﬁ%ﬁ[ﬁ HE [5] 6] IR FRER gzﬁfg?ﬁ K IR [11] 2] f@ﬁﬁ] T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RXITX/Bz3] [7] RX/TX/$:3) [8]
GPMCO_AD4 0 10 0
FSI_RX3_D0 1 I 0
UART3_TXD 2 o
GPMCO_AD4
EHRPWMO_B 3 10 0
u18 PADCONFIG : — I IESGIES] B ] 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG19 TRC_DATA2 6 o
0X000F404C
GPIO0_82 7 10 Rt
PRGO_PWM2_BO 9 10 1
BOOTMODEO4 EI% I
GPMCO_AD5 0 10 0
FSI_RX3_D1 1 I 0
UART3_RTSn 2 o
GPMCO_AD5
EHRPWM1_A 3 10 0
u19 PADCONFIG : - I IESGIES] B ] 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG20 TRC_DATA3 6 o
0Xx000F4050
GPIO0_83 7 10 Rt
PRGO_PWM2_A1 9 10 0
BOOTMODEO5 EI% I
GPMCO_AD6 0 10 0
FSI_RX4_DO 1 I 0
UART4_RXD 2 | 1
GPMCO_AD6 -
EHRPWM1_B 3 10 0
V20 PADCONFIG : - I IESGIES] FF I 1 I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG21 TRC_DATA4 6 o
0Xx000F4054
GPIO0_21 7 10 Rt
PRGO_PWM2_B1 9 10 1
BOOTMODEO6 EI% I
GPMCO_AD7 0 10 0
FSI_RX4_D1 1 I 0
UART4_TXD 2 o
GPMCO0_AD7 EHRPWM_TZn_IN1 3 | 0
V21 PADCONFIG : EHRPWM8_A 4 10 0 IV IESGIE ! UNCIESLlEST 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG22
0x000F4058 TRC_DATA5 6 o
GPIO0_22 7 10 SRt
PRG1_PWM2_A2 9 10 0
BOOTMODEO7 £ I
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RREHK 2] it 2ot - 1o 8
] E i)
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/H:3) [8]
GPMCO_AD8 0 10 0
FSI_RX0_CLK 1 I 0
UART2_CTSn 2 I 1
GPMCO_AD8 -
EHRPWM2_A 3 10 0
V19 PADCONFIG : — I IESGIES] TR 1 I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG23 TRC_DATA6 6 o}
0X000F405C
GPIO0_23 7 10 Rt
PRGO_PWM2_A2 9 10 0
BOOTMODEO8 EI% I
GPMCO_AD9 0 10 0
FSI_RX0_DO 1 I 0
UART3_CTSn 2 I 1
GPMCO_AD9 -
EHRPWM2_B 3 10 0
T17 PADCONFIG : — I IESGIES] TR 1 I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG24 TRC_DATA7 6 o}
0Xx000F4060
GPIO0_24 7 10 Rt
PRGO_PWM2_B2 9 10 1
BOOTMODEO9 EI% I
GPMCO_AD10 0 10 0
FSI_RX0_D1 1 I 0
UART4_CTSn 2 I 1
GPMCO_AD10 EHRPWM_TZn_IN2 3 I 0
R16 PADCONFIG : EHRPWM8_B 4 10 0 INIESGIESG! UNCIESLlEST 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG25
0Xx000F4064 TRC_DATA8 6 o
GPIO0_25 7 10 SRt
PRG1_PWM2_B2 9 10 1
BOOTMODE10 £ I
GPMCO_AD11 0 10 0
FSI_RX1_CLK 1 I 0
UART5_CTSn 2 I 1
GPMCO_AD11
EQEP1_A 3 I 0
W20 PADCONFIG : = IV IESGE G INIESGIE ! 7 1.8V/3.3V VDDSHV3 I3 LVCMOS PU/PD
PADCONFIG26 TRC_DATA9 6 o}
0x000F4068
GPIO0_26 7 10 R
EHRPWM7_A 8 10 0
BOOTMODE11 £ I
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# 5-1. 5 HBTE (ALV 3135 ) (%)
RREHK 2] s 2ot - o E#
A = ]
PADCONFIG i [16] R RE B [0] BJE [10] RA [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
GPMCO_AD12 0 10 0
FSI_RX1_DO 1 I 0
UART6_CTSn 2 I 1
GPMCO_AD12
EQEP1_B 3 I 0
w21 PADCONFIG : I IESGIES] TR 1 I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG27 TRC_DATA10 6 o]
0x000F406C
GPIO0_27 7 10 S5 4
EHRPWM7_B 8 10 0
BOOTMODE12 £ % I
GPMCO_AD13 0 10 0
FSI_RX1_D1 1 I 0
GPMCO_AD13 EHRPWM3_A 3 10 0
V18 PADCONFIG : TRC_DATAM 6 o] TFRE I I A TF IS 1 1% A 7 1.8V/3.3V VDDSHV3 2 LvCMOS PU/PD
PADCONFIG28
0x000F4070 GPIO0_28 7 10 e
PRGO_PWM3_A0 9 10 0
BOOTMODE13 B % I
GPMCO_AD14 0 10 0
FSI_TX0_DO 1 o
UART6_RXD 2 I 1
GPMCO_AD14 -
EHRPWM3_B 3 10 0
Y21 PADCONFIG : - T I 2 I A IF I A 7 1.8V/3.3V VDDSHV3 I3 LVCMOS PU/PD
PADCONFIG29 TRC_DATA12 6 o]
0x000F4074
GPIO0_29 7 10 R
PRGO_PWM3_B0 9 10 1
BOOTMODE 14 B % I
GPMCO_AD15 0 10 0
FSI_TX0_D1 1 o
GPMCO_AD15 UART6_TXD 2 o
Y20 PADCONFIG : EHRPWM3_SYNCI 3 I 0 FF I 15515 FRCIESGIESx! 7 1.8V/3.3V VDDSHV3 i Lvcmos PU/PD
PADCONFIG30
0x000F4078 TRC_DATA13 6 0]
GPIO0_30 7 10 R
BOOTMODE15 B % I
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RREHK 2] s 2ot - o E#
J = i
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/H:3) [8]
GPMCO_BEOn_CLE 0 o
FSI_TX1_DO 1 o
UART6_RTSn 2 o
GPMCO_BEOn_CLE
EHRPWM_TZn_IN4 3 | 0
P17 PADCONFIG : I ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG36 EHRPWM7_A 5 10 0
0Xx000F4090
TRC_DATA18 6 o
GPIO0_35 7 10 SRt
PRG1_PWM2_A1 9 10 0
GPMCO_BE1n 0 o
FSI_TX0_CLK 1 o
GPMCO_BE1n
EHRPWM5_A 3 10 0
T19 PADCONFIG : - PR SIS 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG37 TRC_DATA19 6 o]
0Xx000F4094
GPIO0_36 7 10 R
PRGO_PWM3_A2 9 10 0
GPMCO_CSn0 0 o
GPMCO0_CSn0 EQEPO_S 3 10 0
: SEIES . E P
R19 PADCONFIG TRC_DATA23 6 o K B/ R PR P EIER] 7 1.8V/3.3V VDDSHV3 LVCMOS PU/PD
PADCONFIG42
0x000F40A8 GPI00_41 7 10 JEAE
EHRPWM6_SYNCI 8 | 0
GPMCO_CSn1 0 o
EQEPO_| 3 10 0
GPMCO0_CSn1
EHRPWM_TZn_IN2 5 I 0
R20 PADCONFIG : I ELilES e EGIES GBSl 7 1.8V/3.3V VDDSHV3 I3 LVCMOS PU/PD
PADCONFIG43 GPIO0_42 7 10 SRt
0X000F40AC
EHRPWM6_SYNCO 8 o
PRG1_PWM2_TZ_OUT 9 o
GPMCO_CSn2 0 o
12C2_SCL 1 10D 1
GPMCO0_CSn2 TIMER_IO8 2 10 0
P19 PADCONFIG : EQEP1_S 3 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG44
0x000F40B0 EHRPWM_TZn_IN4 5 | 0
GPIO0_43 7 10 R
PRG1_PWM2_TZ_IN 9 I 0
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% 5-1. I HJEYE (ALV B3 ) (%)
R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
GPMCO0_CSn3 0 o
12C2_SDA 1 10D 1
GPMCO0_CSn3 TIMER_IO9 2 10 0
R21 PADCONFIG : EQEP1_I 3 10 0 ESGIESGIES] S I I A 7 1.8V/3.3V VDDSHV3 2 LVCMOS PU/PD
PADCONFIG45
0x000F40B4 GPMCO0_A20 4 oz
EHRPWM_TZn_IN5 5 I 0
GPIO0_44 7 10 R
GPMCO_WAITO 0 I 1
GPMCO_WAITO EHRPWM5_B 3 10 0
W19 PADCONFIG : TRC_DATA20 6 o e PRI R A EEGIE] 7 1.8V/3.3V VDDSHV3 2 | LvCMmos PU/PD
PADCONFIG38
0x000F4098 GPI100_37 7 10 piy
PRGO_PWM3_B2 9 10 1
GPMCO_WAIT1 0 I 1
FSI_TX1_D1 1 o
EHRPWM_TZn_IN5 3 I 0
GPMCO_WAIT1
GPMCO_A21 4 oz
Y18 PADCONFIG : - S I I A S bR P A 7 1.8V/3.3V VDDSHV3 72 LVCMOS PU/PD
PADCONFIG39 EHRPWM7_B 5 10 0
0x000F409C
TRC_DATA21 6 o
GPIO0_38 7 10 R
PRG1_PWM2_B1 9 10 1
12C0_SCL 12C0_SCL 0 10D 1
A18 PADCONFIG : SEHEEAER | TFRSSIAE 7 1.8V/3.3V VDDSHV0 % |I12cOoDFs
PADCONFIG152 GPIO1_64 7 10D | Jmg
0x000F4260
12C0_SDA 12C0_SDA 0 10D 1
B18 PADCONFIG : KEKAEN | TFRISSIAIEST] 7 1.8V/3.3V VDDSHVO0 /& |I12CODFs
PADCONFIG153 GPIO1_65 7 10D | Jeg
0x000F 4264
12C1_SCL 0 10D 1
12C1_SCL CPTS0_HW1TSPUSH 1 I 0
c18 PADCONFIG : TIMER_I00 2 10 0 S A/ A A S B/ B B 7 1.8V/3.3V VDDSHV0 2 LVCMOS PU/PD
PADCONFIG154
0x000F4268 SPI2_CS1 3 10 1
GPIO1_66 7 10 R
12C1_SDA 0 |0D 1
12C1_SDA CPTS0_HW2TSPUSH 1 | 0
B19 PADCONFIG : TIMER_IO1 2 10 0 J I I R e I I 7 1.8V/3.3V VDDSHV0 i LVCMOS PU/PD
PADCONFIG155
0x000F426C SPI2_CS2 3 10 1
GPIO1_67 7 10 JH g
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R [2] it Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #ifk [16] R % R [9] BLJE [10] HA [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
MCANO_RX 0 I 1
UART4_TXD 1 o
TIMER_I03 2 10 0
MCANO_RX
SYNC3_OUT 3 o
B17 PADCONFIG : = ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG149 SPI4_CS2 6 10 1
0X000F4254
GPIO1_61 7 10 Rt
EQEP2_S 8 10 0
UARTO_RIn 9 I 1
MCANO_TX 0 o
UART4_RXD 1 I 1
TIMER_102 2 10 0
MCANO_TX
SYNC2_OUT 3 o
A17 PADCONFIG : = ESGIESGIESE] SIS I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG148 SPI4_CS1 6 10 1
0X000F4250
GPIO1_60 7 10 Rt
EQEP2_| 8 10 0
UARTO_DTRn 9 o
MCAN1_RX 0 I 1
12C3_SDA 1 10D 1
ECAP2_IN_APWM_OUT 2 10 0
OBSCLKO 3 o
MCAN1_RX TIMER_IO5 4 10 0
D17 PADCONFIG : UART5_TXD 5 o] I FRIK I R S PRI BRI A 7 1.8V/3.3V VDDSHV0 i LVCMOS PU/PD
PADCONFIG151
0x000F425C EHRPWM_SOCB 6 (0]
GPIO1_63 7 10 R
EQEP2_B 8 I 0
UARTO_DSRn 9 I 1
OBSCLKO 15 o
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R [2] it i i o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
MCAN1_TX 0 o
12C3_SCL 1 10D 1
ECAP1_IN_APWM_OUT 2 10 0
SYSCLKOUTO 3 o
MCAN1_TX
TIMER_I104 4 10 0
c17 PADCONFIG : = ESIESGIES] ELIESIESG! 7 1.8V/3.3V VDDSHVO0 I3 LVCMOS PU/PD
PADCONFIG150 UART5_RXD 5 I 1
0Xx000F4258
EHRPWM_SOCA 6 o
GPIO1_62 7 10 R
EQEP2_A 8 I 0
UARTO_DCDn 9 I 1
MCU_I2C0_SCL MCU_I2C0_SCL 0 10D 1
E9 PADCONFIG : KHSAIAER | JFIRISSIAE 7 1.8V/3.3V VDDSHV_MCU % | 12CODFS
MCU_PADCONFIG18 MCU_GPIO0_18 7 10D | Jma
0x04084048
MCU_|2C0_SDA MCU_I2C0_SDA 0 |0D 1
A10 PADCONFIG : LEARER | FFR/SSIAER 7 1.8V/3.3V VDDSHV_MCU % |I12cOoDFs
MCU_PADCONFIG19 MCU_GPIO0_19 7 10D | Jmg
0x0408404C
MCU_I2C1_SCL MCU_I2C1_SCL 0 10D 1
Al1 PADCONFIG : S P IS5 A S BRI PRI A 7 1.8V/3.3V VDDSHV_MCU 72 LVCMOS PU/PD
MCU_PADCONFIG20 MCU_GPIO0_20 7 10 R
0x04084050
MCU_I2C1_SDA MCU_I2C1_SDA 0 10D 1
B10 PADCONFIG : S PRI I S PRI A 7 1.8V/3.3V VDDSHV_MCU B LVCMOS PU/PD
MCU_PADCONFIG21 MCU_GPIO0_21 7 10 E g
0x04084054
c21 MCU_OSCO_XI MCU_OSCO_XI I 1.8V VDDS_0SC R HFOSC
B20 MCU_OSC0_XO MCU_OSC0_XO o 1.8V VDDS_0SC B HFOSC
MCU_PORz
821 PADCONFIG : MCU_PORz 0 0 1.8V VDDS_0SC 2 FS & fr
MCU_PADCONFIG23
0x0408405C
MCU_RESETSTATz MCU_RESETSTATz 0 o
B13 PADCONFIG : 5K PR L P/ SIS/ 0 1.8V/3.3V VDDSHV_MCU I LVCMOS PU/PD
MCU_PADCONFIG24 MCU_GPIO0_22 7 10 Rt
0x04084060
MCU_RESETz
B12 PADCONFIG : MCU_RESETz 0 BiEIES AR TER IR 0 1.8V/3.3V VDDSHV_MCU = LVCMOS PU/PD
MCU_PADCONFIG22
0x04084058
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R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #ifi: [16] Rk R B [0] HLE [10] K2 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
MCU_SAFETY_ERRORnN
A20 PADCONFIG: MCU_SAFETY_ERRORn 0 10 ESGIES DA FFISSI T4 0 1.8V VDDS_0SC 2 LVCMOS PU/PD
MCU_PADCONFIG25
0x04084064
MCU_SPI0_CLK MCU_SPI0_CLK 0 10 0
E6 PADCONFIG : EGIES e EGIES IS 7 1.8V/3.3V VDDSHV_MCU i LVCMOS PU/PD
MCU_PADCONFIG2 MCU_GPIO0_11 7 10 Rt
0x04084008
MCU_SPI1_CLK MCU_SPI1_CLK 0 10 0
D7 PADCONFIG : 3 FRIK I R Fe I I 7 1.8V/3.3V VDDSHV_MCU 7 LVCMOS PU/PD
MCU_PADCONFIG7 MCU_GPIO0_7 7 10 ks
0x0408401C
MCU_SPI0_CS0 MCU_SPI0_CS0 0 10 1
D6 PADCONFIG : e B B A % B R PR 7 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIGO MCU_GPIO0_13 7 10 R
0x04084000
MCU_SPI0_CS1 0 10 1
MCU_SPI0_CS1
] MCU_OBSCLKO 1 o
c6 PADCONFIG : PGB e EGIES GBSl 7 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG1 MCU_SYSCLKOUTO 2 o
0x04084004
MCU_GPIO0_12 7 10 JH g
MCU_SPI0_DO MCU_SPI0_DO 0 10 0
E7 PADCONFIG : ESGIESGIES] EEIE] 7 1.8V/3.3V VDDSHV_MCU I LVCMOS PU/PD
MCU_PADCONFIG3 MCU_GPIO0_10 7 10 R
0x0408400C
MCU_SPI0_D1 MCU_SPI0_D1 0 10 0
B6 PADCONFIG : EIESGIES] EIES IS 7 1.8V/3.3V VDDSHV_MCU i LVCMOS PU/PD
MCU_PADCONFIG4 MCU_GPIO0_4 7 10 Rt
0x04084010
MCU_SPI1_CS0 MCU_SPI1_CS0 0 10 1
A7 PADCONFIG : ELiES e ELIESGIESi] 7 1.8V/3.3V VDDSHV_MCU 7 LVCMOS PU/PD
MCU_PADCONFIG5 MCU_GPIO0_5 7 10 ks
0x04084014
MCU_SPI1_CS1 MCU_SPI1_CS1 0 10 1
B7 PADCONFIG : MCU_EXT_REFCLKO 1 I 0 S PRI B S A P 7 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG6
0x04084018 MCU_GPIO0_6 7 10 Pty
MCU_SPI1_D0 MCU_SPI1_DO 0 10 0
c7 PADCONFIG : S B/ I S /2 M R 7 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG8 MCU_GPIO0_8 7 10 R
0x04084020
MCU_SPI1_D1 MCU_SPI1_D1 0 10 0
c8 PADCONFIG : S PRI I S A 7 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG9 MCU_GPIO0_9 7 10 E g
0x04084024
26 PR R Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

English Data Sheet: SPRSP56


https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS
INSTRUMENTS

www.ti.com.cn

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

£ 51. 5| BB (ALVEEE ) (4)

R [2] it Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
MCU_UARTO_CTSn 0 I 1
MCU_UARTO_CTSn - -
] MCU_TIMER_IO0 1 10 0
D8 PADCONFIG : KA A S bR/ B A 7 1.8V/3.3V VDDSHV_MCU £ LVCMOS PU/PD
MCU_PADCONFIG12 MCU_SPI0_CS2 2 10 1
0x04084030
MCU_GPIO0_1 7 10 Rk
MCU_UARTO_RTSn 0 o
MCU_UARTO_RTSn
] MCU_TIMER_IO1 1 10 0
E8 PADCONFIG : e FAI H ] KIS ) 7 1.8V/3.3V VDDSHV_MCU % | Lvcmos PU/PD
MCU_PADCONFIG13 MCU_SPI1_CS2 2 10 1
0x04084034
MCU_GPIO0_0 7 10 R
MCU_UARTO_RXD MCU_UARTO_RXD 0 I 1
A9 PADCONFIG : e B R PR P BB 7 1.8V/3.3V VDDSHV_MCU £ | LvcMmos PU/PD
MCU_PADCONFIG10 MCU_GPIO0_3 7 10 R
0x04084028
MCU_UARTO_TXD MCU_UARTO_TXD 0 o
A8 PADCONFIG : EUIELIE e P % ) 7 1.8V/3.3V VDDSHV_MCU % | LvcMmos PU/PD
MCU_PADCONFIG11 MCU_GPIO0_2 7 10 Rt
0x0408402C
MCU_UART1_CTSn 0 I 1
MCU_UART1_CTSn - -
] MCU_TIMER_IO2 1 10 0
B8 PADCONFIG : ELESHIES! P BB 7 1.8V/3.3V VDDSHV_MCU £ | Lvcmos PU/PD
MCU_PADCONFIG16 MCU_SPI0_CS3 2 10 1
0x04084040
MCU_GPIO0_16 7 10 R
MCU_UART1_RTSn 0 o
MCU_UART1_RTSn - -
] MCU_TIMER_IO3 1 10 0
B9 PADCONFIG : S P R PR S /2 B R 7 1.8V/3.3V VDDSHV_MCU 2 | Lcmos PU/PD
MCU_PADCONFIG17 MCU_SPI1_CS3 2 10 1
0x04084044
MCU_GPIO0_17 7 10 R
MCU_UART1_RXD MCU_UART1_RXD 0 I 1
c9 PADCONFIG : e FRIK I R F I I 7 1.8V/3.3V VDDSHV_MCU 7 LVCMOS PU/PD
MCU_PADCONFIG14 MCU_GPIO0_14 7 10 R
0x04084038
MCU_UART1_TXD MCU_UART1_TXD 0 o
D9 PADCONFIG : K PR PRI ] % B R PR 7 1.8V/3.3V VDDSHV_MCU 2 | Lvemos PU/PD
MCU_PADCONFIG15 MCU_GPIO0_15 7 10 R
0x0408403C
F18 MMCO_CALPAD MMCO_CALPAD A 1.8V VDDS_MMCO eMMCPHY
G18 MMCO_CLK MMCO_CLK 10 FF M HSF /2 P TFfAISSIFEH 1.8V VDDS_MMCO eMMCPHY PU/PD
J21 MMCO_CMD MMCO_CMD 10 JF R 5 BT B IFIRISSI E 1.8V VDDS_MMCO eMMCPHY | PU/PD
G19 MMCO_DS MMCO_DS 10 TR AT FER R R 4 1.8V VDDS_MMCO eMMCPHY |  PU/PD
Copyright © 2026 Texas Instruments Incorporated FER TR # 27

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411 INSTRUMENTS
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025 www.ti.com.cn
% 5-1. I HJEYE (ALV B3 ) (%)
R [2] ot Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RXITX/B:3] [7] RXITX/B:3) [8]
MMC1_CLK 0 10
MMC1_CLK UART2_CTSn 1 I 1
L20 PADCONFIG : TIMER_lO4 2 10 0 KA A SIS 7 1.8V/3.3V VDDSHV5 £ SDIO PU/PD
PADCONFIG163
0x000F428C UART4_RXD 3 | 1
GPIO1_75 7 10 Jeres
MMC1_CMD 0 10 1
MMC1_CMD UART2_RTSn 1 o
J19 PADCONFIG : TIMER_I05 2 10 0 % I R eI il il 7 1.8V/3.3V VDDSHV5 72 SDIO PU/PD
PADCONFIG165
0x000F4294 UART4_TXD 3 o
GPIO1_76 7 10 g
MMC1_SDCD 0 I 0
MMC1_SDCD UART3_CTSn 1 | 1
D19 PADCONFIG : TIMER_IO6 2 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG166
0x000F4298 UART5_RXD 3 | 1
GPIO1_77 7 10 I
MMC1_SDWP 0 I 0
MMC1_SDWP UART3_RTSn 1 o
c20 PADCONFIG : TIMER_IO7 2 10 0 SV A ELEGIE] 7 1.8V/3.3V VDDSHV0 % | Lvemos PU/PD
PADCONFIG167
0x000F429C UART5_TXD 3 o
GPIO1_78 7 10 pekes
K20 MMCO_DATO MMCO_DATO 10 TER I FER/SS/ L4 1.8V VDDS_MMCO eMMCPHY | PU/PD
J20 MMCO_DAT1 MMCO_DAT1 10 iR EIEN NS FE/SSI Eir 1.8V VDDS_MMCO eMMCPHY PU/PD
J18 MMCO_DAT2 MMCO_DAT2 10 IF I/ B IFJ5/SS/ L 1.8V VDDS_MMCO eMMCPHY | PU/PD
J17 MMCO_DAT3 MMCO_DAT3 10 BiNIES AR FERISS/ E4 1.8V VDDS_MMCO eMMCPHY | PU/PD
H17 MMCO_DAT4 MMCO_DAT4 10 FiEIES T FFIE/SSI L4 1.8V VDDS_MMCO eMMCPHY | PU/PD
H19 MMCO_DAT5 MMCO_DAT5 10 LIPS TFIISSI -4 1.8V VDDS_MMCO eMMCPHY | PU/PD
H18 MMCO_DAT6 MMCO_DAT6 10 IR 15 1 TERISS/ E4 1.8V VDDS_MMCO eMMCPHY | PU/PD
G17 MMCO_DAT7 MMCO_DAT7 10 FEIES T FFIEISSI L4 1.8V VDDS_MMCO eMMCPHY | PU/PD
MMC1_DATO 0 10 1
MMC1_DATO CP_GEMAC_CPTS0_HW2TSPUSH 1 | 0
K21 PADCONFIG : TIMER_IO3 2 10 0 % P11 b A ELIESGIES] 7 1.8V/3.3V VDDSHV5 2 SDIO PU/PD
PADCONFIG162
0x000F4288 UART3_TXD 3 o
GPIO1_74 7 10 Pty
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R [2] it Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
MMC1_DAT1 0 10 1
MMC1_DAT1 CP_GEMAC_CPTSO0_HW1TSPUSH 1 I 0
L21 PADCONFIG : TIMER_I02 2 10 0 KA A SR I A 7 1.8V/3.3V VDDSHV5 £ SDIO PU/PD
PADCONFIG161
0Xx000F4284 UART3_RXD 3 | 1
GPIO1_73 7 10 R
MMC1_DAT2 0 10 1
MMC1_DAT2 CP_GEMAC_CPTS0_TS_SYNC 1 o
K19 PADCONFIG : TIMER_IO1 2 10 0 % I R eI il il 7 1.8V/3.3V VDDSHV5 72 SDIO PU/PD
PADCONFIG160
0x000F4280 UART2_TXD 3 o
GPIO1_72 7 10 R
MMC1_DAT3 0 10 1
MMC1_DAT3 CP_GEMAC_CPTS0_TS_COMP 1 0
K18 PADCONFIG : TIMER_IO0 2 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV5 2 o]le} PU/PD
PADCONFIG159
0x000F427C UART2_RXD 3 | 1
GPIO1_71 7 10 R
OSPI0_CLK OSPI0_CLK 0 o
N20 PADCONFIG : ENIESIES] S I I A 7 1.8V/3.3V VDDSHV4 2 LVCMOS PU/PD
PADCONFIGO GPIO0_0 7 10 R
0x000F4000
OSPI0_DQS OSPI0_DQS 0 0
N19 PADCONFIG : ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV4 2 LVCMOS PU/PD
PADCONFIG2 GPIO0_2 7 10 R
0x000F4008
OSPIO_LBCLKO OSPI0_LBCLKO 0 10 0
N21 PADCONFIG : EGIESGIES] EGIES IS 7 1.8V/3.3V VDDSHV4 I LVCMOS PU/PD
PADCONFIG1 GPIOO_1 7 10 oE s
0x000F4004
OSPI0_CSn0 OSPI0_CSnO0 0 o
L19 PADCONFIG : ELilES e ELIESGIESi] 7 1.8V/3.3V VDDSHV4 £ LVCMOS PU/PD
PADCONFIG11 GPIO0_11 7 10 PRt
0x000F402C
OSPI0_CSn1 OSPI0_CSn1 0 o
L18 PADCONFIG : PR PRI S A P 7 1.8V/3.3V VDDSHV4 % | Lcmos PU/PD
PADCONFIG12 GPIO0_12 7 10 R
0x000F4030
OSPI0_CSn2 OSPI0_CSn2 0 o
K17 PADCONFIG : OSPIO_RESET_OUT1 2 o S PRI IS5 A S PR PRI A 7 1.8V/3.3V VDDSHV4 72 LVCMOS PU/PD
PADCONFIG13
0x000F4034 GPIO0_13 7 10 JRE
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R [2] it i i o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG it [16] Rt Rl B [0] HLE [10] A [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
OSPI0_CSn3 0 o
OSPI0_CSn3 -
] OSPI0_RESET_OUTO 1 o
L17 PADCONFIG : KA A S bR/ B A 7 1.8V/3.3V VDDSHV4 £ LVCMOS PU/PD
PADCONFIG14 OSPI0_ECC_FAIL 2 I 1
0x000F4038
GPIOO_14 7 10 R
OSPI0_DO OSPI0_DO 0 10 0
M19 PADCONFIG : e B/ B B e BRI BRI R 7 1.8V/3.3V VDDSHV4 2 LVCMOS PU/PD
PADCONFIG3 GPIO0_3 7 10 R
0X000F400C
OSPI0_D1 OSPI0_D1 0 10 0
M18 PADCONFIG : e VA2 VA S PRI A 7 1.8V/3.3V VDDSHV4 B LVCMOS PU/PD
PADCONFIG4 GPIOO_4 7 10 Pk
0x000F4010
OSPI0_D2 OSPI0_D2 0 10 0
M20 PADCONFIG : SV I A S I A 7 1.8V/3.3V VDDSHV4 % | LvcMmos PU/PD
PADCONFIG5 GPIO0_5 7 10 Pk
0Xx000F4014
OSPI0_D3 OSPI0_D3 0 10 0
M21 PADCONFIG : ESGIESGIES] S I I A 7 1.8V/3.3V VDDSHV4 2 LVCMOS PU/PD
PADCONFIG6 GPIO0_6 7 10 R
0x000F4018
OSPI0_D4 OSPI0_D4 0 10 0
P21 PADCONFIG : ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV4 2 LVCMOS PU/PD
PADCONFIG7 GPIOO0_7 7 10 R
0Xx000F401C
OSPI0_D5 OSPI0_D5 0 10 0
P20 PADCONFIG : EIESGIES] EIES IS 7 1.8V/3.3V VDDSHV4 I LVCMOS PU/PD
PADCONFIG8 GPIOO0_8 7 10 ot
0x000F4020
OSPI0_D6 OSPI0_D6 0 10 0
N18 PADCONFIG : ELiES e ELIESGIESi] 7 1.8V/3.3V VDDSHV4 £ LVCMOS PU/PD
PADCONFIG9 GPIOO0_9 7 10 PRt
0x000F4024
OSPI0_D7 OSPI0_D7 0 10 0
M7 PADCONFIG : K PR PAIZE S A P 7 1.8V/3.3V VDDSHV4 % | Lcmos PU/PD
PADCONFIG10 GPIO0_10 7 10 R
0x000F4028
PORz_OUT
E17 PADCONFIG : PORz_OUT 0 o K MR P/ KIS/ 0 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG171
0X000F42AC
PRGO_MDIO0_MDC PRGO_MDIO0_MDC 0 o
P3 PADCONFIG : GPIO1_41 7 10 JREE | LR P EE ] 7 1.8V/3.3V VDDSHV1 % | Lvcmos PU/PD
PADCONFIG129
0x000F4204 GPMCO_A13 9 oz
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RREHK 2] it 2ot - 1o E#
] E i)
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] RA [14]
RXITX/Bz3] [7] RX/TX/$z3 [8]
PRGO_MDIO0_MDIO PRGO0_MDIOO0_MDIO 0 10 0
p2 PADCONFIG : GPI01_40 7 10 JEaE KPR KA PGIELIESL] 7 1.8V/3.3V VDDSHV1 7 LVCMOS PU/PD
PADCONFIG128
0x000F4200 GPMCO_A12 9 oz
PRGO_PRUO_GPOO 0 10 0
PRGO_PRUO_GPIO 1 I 0
PRGO_PRUO_GPOO
PRGO_RGMII1_RDO 2 I 0
Y1 PADCONFIG : - - PNGIEREESG] EEIE] 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG88 PRGO_PWM3_A0 3 10 0
0x000F4160
GPIO1_0 7 10 pke
UART2_CTSn 10 I 1
PRGO_PRUO_GPO1 0 10 0
PRGO_PRUO_GPI1 1 I 0
PRGO_PRUO_GPO!1 - =
) PRGO_RGMII1_RD1 2 I 0
R4 PADCONFIG : K /AR A S bR/ B A 7 1.8V/3.3V VDDSHV1 £ LVCMOS PU/PD
PADCONFIG89 PRGO_PWM3_B0 3 10 1
0x000F4164
GPIO1_1 7 10 Pty
UART2_TXD 10 o]
PRGO_PRUO_GPO2 0 10 0
PRGO_PRUO_GPI2 1 I 0
PRGO_PRUO_GPO2 PRGO_RGMII1_RD2 2 I 0
u2 PADCONFIG : PRGO_PWM2_AO 3 10 0 EIESIE ] ELIEGIE] 7 1.8V/3.3V VDDSHV1 = LVCMOS PU/PD
PADCONFIG90
0x000F4168 GPIO1_2 7 10 JEaE
GPMCO_A0 9 oz
UART2_RTSn 10 o]
PRGO_PRUO_GPO3 0 10 0
PRGO_PRUO_GPI3 1 I 0
PRGO_PRU0_GPO3
) PRGO_RGMII1_RD3 2 I 0
V2 PADCONFIG : e BRI R PGl ilE il 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG91 PRGO_PWM3_A2 3 10 0
0x000F416C
GPIO1_3 7 10 Pty
UART3_CTSn 10 I 1
PRGO_PRUO_GPO4 0 10 0
PRGO_PRUO_GPl4 1 I 0
PRGO_PRUO_GPO4 PRGO_RGMII1_RX_CTL 2 I 0
AA2 PADCONFIG : PRGO_PWM2_B0 3 10 1 EGIESGIES] EIES IS 7 1.8V/3.3V VDDSHV1 = LVCMOS PU/PD
PADCONFIG92
0x000F4170 GPIO1_4 7 10 I
GPMCO_A1 9 0z
UART3_TXD 10 o]
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% 5-1. I HJEYE (ALV B3 ) (%)
R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
PRGO_PRUO_GPO5 0 10 0
PRGO_PRUO_GPO5 PRGO_PRUO_GPI5 1 I 0
R3 PADCONFIG : PRGO_PWM3_B2 3 10 1 e IEIE] SIS 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
PADCONFIG93
0x000F4174 GPIO1_5 7 10 JRE
UART3_RTSn 10 o
PRGO_PRU0_GPO6 0 10 0
PRGO_PRUO_GPI6 1 I 0
PRGO_PRUO_GPO6 - -
i PRGO_RGMII1_RXC 2 I 0
T3 PADCONFIG : S B/ I S /2 B R 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG94 PRGO_PWM3_A1 3 10 0
0x000F4178
GPIO1_6 7 10 pekes
UART4_CTSn 10 I 1
PRGO_PRUO_GPO7 0 10 0
PRGO_PRUO_GPI7 1 I 0
PRGO_IEPO_EDC_LATCH_IN1 2 I 0
PRGO_PRUO_GPO7 PRGO_PWM3_B1 3 10 1
T1 gﬁgggﬁi:gés CPTSO0_HW2TSPUSH 4 I 0 % P15 R eI il il 7 1.8V/3.3V VDDSHV1 72 LVCMOS PU/PD
0x000F417C CP_GEMAC_CPTS0_HW2TSPUSH 5 I 0
TIMER_IO6 6 10 0
GPIO1_7 7 10 o=t
UART4_TXD 10 o
PRGO_PRU0_GPO8 0 10 0
PRGO_PRUO_GPI8 1 I 0
PRGO_PRUO_GPO8 - -
i PRGO_PWM2_A1 3 10 0
T2 PADCONFIG : e B B X B A P 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG96 GPIO1_8 7 10 JH g
0x000F4180
GPMCO_A2 9 oz
UART4_RTSn 10 o
PRGO_PRUO_GPO9 0 10 0
PRGO_PRUO_GPI9 1 I 0
PRGO_UARTO_CTSn 2 I 1
PRGO_PRUO_GPO9 PRGO_PWM3_TZ_IN 3 I 0
w6 PADCONFIG : RGMII1_RX_CTL 4 I 0 3 FRIK I R Fe I I 7 1.8V/3.3V VDDSHV1 7 LVCMOS PU/PD
PADCONFIG97
0x000F4184 RMIIM1_RX_ER 5 | 0
PRGO_IEPO_EDIO_DATA_IN_OUT28 6 10 0
GPIO1_9 7 10 R
UART2_RXD 10 I 1
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REHK [2] it i XA 1o 8
J = i)
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RXITX/B:3] [7] RX/TX/$:3) [8]
PRGO_PRUO_GPO10 0 10 0
PRGO_PRUO_GPI10 1 I 0
PRGO_UARTO_RTSn 2 o
PRGO_PRUO_GPO10 PRGO_PWM2_B1 3 10 1
AA5 PADCONFIG : RGMII1_RXC 4 I 0 PGP SEIEi| S I A 7 1.8V/3.3V VDDSHV1 7 LVCMOS PU/PD
PADCONFIG98
0x000F4188 RMII_REF_CLK 5 | 0
PRGO_IEPO_EDIO_DATA_IN_OUT29 6 10 0
GPIO1_10 7 10 T
UART3_RXD 10 I 1
PRGO_PRUO_GPO11 0 10 0
PRGO_PRUO_GPI11 1 I 0
PRGO_PRUO_GPO11 - -
PRGO_RGMII1_TDO 2 (0]
Y3 PADCONFIG : - - ESGIESGIESC] SIS I A 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG99 PRGO_PWM3_TZ_OUT 3 o]
0x000F418C
GPIO1_11 7 10 JoEEs
UART4_RXD 10 I 1
PRGO_PRUO_GPO12 0 10 0
PRGO_PRUO_GPI12 1 I 0
PRGO_PRU0_GPO12 - =
i PRGO_RGMII1_TD1 2 o
AA3 PADCONFIG : ESGIES el EEGIE] 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG100 PRGO_PWMO_AO 3 10 0
0x000F4190
GPIO1_12 7 10 R
GPMCO_A14 9 oz
PRGO_PRUO_GPO13 0 10 0
PRGO_PRUO_GPI13 1 I 0
PRGO_PRU0_GPO13 PRGO_RGMII1_TD2 2 o
R6 PADCONFIG : PRGO_PWMO_BO 3 10 1 5 I I R SR I A 7 1.8V/3.3V VDDSHV1 7 LVCMOS PU/PD
PADCONFIG101
0x000F4194 SPI3_D0 6 10 0
GPIO1_13 7 10 e
GPMCO_A15 9 oz
PRGO_PRUO_GPO14 0 10 0
PRGO_PRUO_GPI14 1 I 0
PRGO_PRU0_GPO14 PRGO_RGMII1_TD3 2 o
V4 PADCONFIG : PRGO_PWMO_A1 3 10 0 5 I A% 5 I I 7 1.8V/3.3V VDDSHV1 = LVCMOS PU/PD
PADCONFIG102
0x000F4198 SPI3_D1 6 10 0
GPIO1_14 7 10 g
GPMCO_A3 9 oz
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R [2] ot Fyi AL o Ei
A i !
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
PRGO_PRUO_GPO15 0 10 0
PRGO_PRUO_GPI15 1 I 0
PRGO_PRUO_GPO15 PRGO_RGMII1_TX_CTL 2 o)
T5 PADCONFIG : PRGO_PWMO_B1 3 10 1 Fe I A S A1 A 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
PADCONFIG103
0x000F419C SPI3_CS1 6 10 1
GPIO1_15 7 10 pory
GPMCO_A16 9 oz
PRGO_PRUO_GPO16 0 10 0
PRGO_PRUO_GPI16 1 I 0
PRGO_PRUO_GPO16 PRGO_RGMII1_TXC 2 10 0
U4 PADCONFIG : PRGO_PWMO0_A2 3 10 0 ELIESHIESi] SIS 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
PADCONFIG104
0x000F41A0 SPI3_CLK 6 0 0
GPIO1_16 7 10 pery
GPMCO_A4 9 0z
PRGO_PRUO_GPO17 0 10 0
PRGO_PRUO_GPI17 1 I 0
PRGO_IEPO_EDC_SYNC_OUT1 2 o
PRGO_PWMO0_B2 3 10 1
PRGO_PRUO_GPO17
] CPTS0_TS_SYNC 4 o
U1 PADCONFIG : S P P A S 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
PADCONFIG105 CP_GEMAC_CPTS0_TS_SYNC 5 o)
0x000F41A4
SPI3_CS0 6 10 1
GPIO1_17 7 10 pory
TIMER_IO11 8 10 0
GPMCO_A17 9 oz
PRGO_PRUO_GPO18 0 10 0
PRGO_PRUO_GPI18 1 I 0
PRGO_IEPO_EDC_LATCH_INO 2 I 0
PRGO_PWMO_TZ_IN 3 I 0
PRGO_PRU0O_GPO18 CPTSO_HW1TSPUSH 4 I 0
V1 Eﬁggg:i:&foe CP_GEMAC_CPTS0_HW1TSPUSH 5 I 0 PRI I R e I I 7 1.8V/3.3V VDDSHV1 i LVCMOS PU/PD
0x000F41A8 EHRPWMS8_A 6 10 0
GPIO1_18 7 10 Pty
UART4_CTSn 8 I 1
GPMCO_A5 9 oz
UART2_RXD 10 I 1
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R [2] ot Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RXITX/B:3] [7] RX/TX/$:3) [8]
PRGO_PRUO_GPO19 0 10 0
PRGO_PRUO_GPI19 1 I 0
PRGO_IEPO_EDC_SYNC_OUTO 2 o
PRGO_PWMO_TZ_OUT 3 o
PRGO_PRUO_GPO19 CPTS0_TS_COMP 4 0
w1 Eﬁggg:i:am CP_GEMAC_CPTS0_TS_COMP 5 o] RIS R e I I 7 1.8V/3.3V VDDSHV1 i LVCMOS PU/PD
0X000F41AC EHRPWM8_B 6 0 0
GPIO1_19 7 10 JH g
UART4_RTSn 8 o
GPMCO_A6 9 oz
UART3_RXD 10 I 1
PRGO_PRU1_GPOO 0 10 0
PRGO_PRU1_GPI0 1 I 0
PRGO_PRU1_GPOO
i PRGO_RGMII2_RDO 2 I 0
Y2 PADCONFIG : PGB e EGIES GBSl 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG108 GPIO1_20 7 10 R
0x000F41B0
EQEPO_A 8 I 0
UART5_CTSn 10 I 1
PRGO_PRU1_GPO1 0 10 0
PRGO_PRU1_GPI1 1 I 0
PRGO_PRU1_GPO1
PRGO_RGMII2_RD1 2 I 0
w2 PADCONFIG : - = ESGIESGIES] P EIERL] 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG109 GPIO1_21 7 10 e
0x000F41B4
EQEPO_B 8 I 0
UART5_TXD 10 o
PRGO_PRU1_GPO2 0 10 0
PRGO_PRU1_GPI2 1 I 0
PRGO_PRU1_GPO2 PRGO_RGMII2_RD2 2 I 0
v3 PADCONFIG : PRGO_PWM2_A2 3 10 0 SV I PR S BRI I B 7 1.8V/3.3V VDDSHV1 52 LVCMOS PU/PD
PADCONFIG110
0x000F41B8 GPIO1_22 7 10 JEAE
EQEPO_S 8 10 0
UART5_RTSn 10 o
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R [2] ot Fyi AL o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
PRGO_PRU1_GPO3 0 10 0
PRGO_PRU1_GPI3 1 I 0
PRGO_PRU1_GPO3 PRGO_RGMII2_RD3 2 I 0
T4 PADCONFIG : GPIO1_23 7 10 pEts KKK A KM 7 1.8V/3.3V VDDSHVA1 B LVCMOS PU/PD
PADCONFIG111
0x000F41BC EQEP1_A 8 | 0
GPMCO_A18 9 oz
UART6_CTSn 10 I 1
PRGO_PRU1_GPO4 0 10 0
PRGO_PRU1_GPl4 1 I 0
PRGO_PRU1_GPO4 PRGO_RGMII2_RX_CTL 2 I 0
w3 PADCONFIG : PRGO_PWM2_B2 3 10 1 S B/ R B S B 7 1.8V/3.3V VDDSHV1 % | LvcMmos PU/PD
PADCONFIG112
0x000F41C0 GPIO1_24 7 10 JRE
EQEP1_B 8 I 0
UART6_TXD 10 o
PRGO_PRU1_GPO5 0 10 0
PRGO_PRU1_GPO5 PRGO_PRU1_GPI5 1 I 0
P4 PADCONFIG : GPIO1_25 7 10 JRAL | P SRR I 7 1.8V/3.3V VDDSHV1 2 LVCMOS PU/PD
PADCONFIG113
0x000F41C4 EQEP1_S 8 10 0
UART6_RTSn 10 o
PRGO_PRU1_GPO6 0 10 0
PRGO_PRU1_GPI6 1 I 0
PRGO_PRU1_GPO6 PRGO_RGMII2_RXC 2 I 0
R5 PADCONFIG : GPIO1_26 7 10 JRAL | KPR BBl 7 1.8V/3.3V VDDSHV1 7 LVCMOS PU/PD
PADCONFIG114
0x000F41C8 EQEP2_A 8 | 0
GPMCO_A19 9 oz
UART4_CTSn 10 I 1
PRGO_PRU1_GPO7 0 10 0
PRGO_PRU1_GPI7 1 | 0
PRGO_IEP1_EDC_LATCH_IN1 2 I 0
PRGO_PRU1_GPO7
RGMII1_RDO 4 I 0
w5 PADCONFIG : — PGB e EGIES GBSl 7 1.8V/3.3V VDDSHV1 I3 LVCMOS PU/PD
PADCONFIG115 RMII1_RXDO 5 I 0
0X000F41CC
GPIO1_27 7 10 R
EQEP2_B 8 I 0
UART4_TXD 10 o
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RREHK 2] s 2ot L o E#
A & o
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iit [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/$:3] [8]
PRGO_PRU1_GPO8 0 10 0
PRGO_PRU1_GPI8 1 I 0
PRGO_PRU1_GPO8
] PRGO_PWM2_TZ_OUT 3 o
R1 PADCONFIG : S PHIE I5 S I 7 1.8V/3.3V VDDSHV1 £ LVCMOS PU/PD
PADCONFIG116 GPIO1_28 7 10 R
0x000F41D0
EQEP2_S 8 10 0
UART4_RTSn 10 o
PRGO_PRU1_GPO9 0 10 0
PRGO_PRU1_GPI9 1 I 0
PRGO_UARTO_RXD 2 I 1
PRGO_PRU1_GPO9 RGMII1_RD1 4 I 0
Y5 PADCONFIG : RMII1_RXD1 5 I 0 KK ) eSSl 7 1.8V/3.3V VDDSHV1 £ LVCMOS PU/PD
PADCONFIG117
0x000F41D4 PRGO_IEPO_EDIO_DATA_IN_OUT30 6 10 0
GPIO1_29 7 10 Rt
EQEPO_| 8 10 0
UART5_RXD 10 I 1
PRGO_PRU1_GPO10 0 10 0
PRGO_PRU1_GPI10 1 I 0
PRGO_UARTO_TXD 2 o]
PRGO_PWM2_TZ_IN 3 | 0
PRGO_PRU1_GPO10 - -
RGMII1_RD2 4 | 0
V6 PADCONFIG : - KM ) EEIE] 7 1.8V/3.3V VDDSHV1 % | LvCMOoS PU/PD
PADCONFIG118 RMII1_TXDO 5 o
0x000F41D8
PRGO_IEPO_EDIO_DATA_IN_OUT31 6 10 0
GPIO1_30 7 10 R
EQEP1_| 8 10 0
UART6_RXD 10 I 1
PRGO_PRU1_GPO11 0 10 0
PRGO_PRU1_GPI11 1 I 0
PRGO_PRU1_GPO11
PRGO_RGMII2_TDO 2 o
w4 PADCONFIG : - - KM ) EEIE] 7 1.8V/3.3V VDDSHV1 % | LvCMOoS PU/PD
PADCONFIG119 GPIO1_31 7 10 Jores
0x000F41DC
EQEP2_| 8 10 0
UART4_RXD 10 I 1
Copyright © 2026 Texas Instruments Incorporated PRI Gt 37

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

I

TeExAS

INSTRUMENTS

www.ti.com.cn

£ 51. 5| BB (ALVEEE ) (4)

FRAHK [2] ot Fyi AL 10 e
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BE [10] 27 [14]
RXITX/B:3] [7] RXITX/B:3) [8]
PRGO_PRU1_GPO12 0 10 0
PRGO_PRU1_GPI12 1 I 0
PRGO_RGMII2_TD1 2 o
PRGO_PRU1_GPO12 - -
PRGO_PWM1_A0 3 10 0
Y4 PADCONFIG : - = ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVA1 i LVCMOS PU/PD
PADCONFIG120 GPIO1_32 7 10 pery
0x000F41E0
EQEP2_B 8 I 0
GPMCO_A7 9 oz
UART4_TXD 10 o
PRGO_PRU1_GPO13 0 10 0
PRGO_PRU1_GPI13 1 I 0
PRGO_RGMII2_TD2 2 o)
PRGO_PRU1_GPO13 - -
PRGO_PWM1_BO 3 10 1
T6 PADCONFIG : - - ESGIESGIESE] SIS I A 7 1.8V/3.3V VDDSHV1 i LVCMOS PU/PD
PADCONFIG121 GPIO1_33 7 10 pery
0x000F41E4
EQEPO_| 8 10 0
GPMCO_A8 9 oz
UART5_RXD 10 I 1
PRGO_PRU1_GPO14 0 10 0
PRGO_PRU1_GPI14 1 I 0
PRGO0_RGMII2_TD3 2 (0]
PRGO_PRU1_GPO14 - -
PRGO_PWM1_A1 3 10 0
Us PADCONFIG : - = ESGIESGIESE] S PRI I A 7 1.8V/3.3V VDDSHV1 i LVCMOS PU/PD
PADCONFIG122 GPIO1_34 7 10 pery
0x000F41E8
EQEP1_| 8 10 0
GPMCO_A9 9 oz
UART6_RXD 10 I 1
PRGO_PRU1_GPO15 0 10 0
PRGO_PRU1_GPI15 1 I 0
PRGO_PRU1_GPO15 PRGO_RGMII2_TX_CTL 2 o)
us PADCONFIG : PRGO_PWM1_B1 3 10 1 e BB S A1 A 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
PADCONFIG123
0x000F41EC GPI01_35 7 10 JEAE
GPMCO_A10 9 oz
PRGO_ECAPO_IN_APWM_OUT 10 10 0
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FEEREHK [2] g;;ﬁrm&gg gg Shr 110 =]
PADCONFIG it [16] R R B [0] R [10] RE[14]
RXITX/B:3] [7] RXITX/B:3) [8]
PRGO_PRU1_GPO16 0 10 0
PRGO_PRU1_GPI16 1 I 0
PRGO_PRU1_GPO16 PRGO_RGMII2_TXC 2 10 0
AA4 Eﬁgggmg1:24 PRGO_PWM1_A2 3 10 0 2RI A S PRI A 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
0x000F41F0 GPIO1_36 7 10 e
GPMCO_A11 9 oz
PRGO_ECAPO_SYNC_OUT 10 o
PRGO_PRU1_GPO17 0 10 0
PRGO_PRU1_GPI17 1 I 0
PRGO_IEP1_EDC_SYNC_OUT1 2 o
PRGO_PRU1_GPO17 PRGO_PWM1_B2 3 10 1
V5 Eﬁgggmg1:25 RGMII1_RD3 4 I 0 E BB S A1 A 7 1.8V/3.3V VDDSHV1 I LVCMOS PU/PD
0x000F41F4 RMII1_TXD1 5 o
GPIO1_37 7 10 R
PRGO_ECAPO_SYNC_OUT 8 o
PRGO_ECAPO_SYNC_IN 10 I 0
PRGO_PRU1_GPO18 0 10 0
PRGO_PRU1_GPI18 1 I 0
PRGO_IEP1_EDC_LATCH_INO 2 | 0
PRGO_PRU1_GPO18 PRGO_PWM1_TZ_IN 3 I 0
P5 Eﬁggg:gg1126 MDIOO_MDIO 4 10 0 PGIE eS| e I I ) 7 1.8V/3.3V VDDSHVA1 i LVCMOS PU/PD
0x000F41F8 RMII1_TX_EN 5 o
EHRPWM7_A 6 10 0
GPIO1_38 7 10 JH g
PRGO_ECAPO_SYNC_IN 8 I 0
PRGO_PRU1_GPO19 0 10 0
PRGO_PRU1_GPI19 1 I 0
PRGO_IEP1_EDC_SYNC_OUTO 2 o]
PRGO_PRU1_GPO19 PRGO_PWM1_TZ_OUT 3 o
R2 Eﬁggg:i:gy MDIOO_MDC 4 o] J I I R Fe I I R 7 1.8V/3.3V VDDSHV1 i LVCMOS PU/PD
0X000F41FC RMII1_CRS_DV 5 | 0
EHRPWM7_B 6 10 0
GPIO1_39 7 10 JE g
PRGO_ECAPO_IN_APWM_OUT 8 10 0

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

FELXPIRE 39

English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

£ 51. 5| BB (ALVEEE ) (4)

AR [2] it Pats L o E#
A & o
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iit [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/$:3] [8]
PRG1_MDIO0_MDC PRG1_MDIOO_MDC 0 o]
Y6 PADCONFIG : MDIO0_MDC 4 o ENCIEN GBS EEIE] 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG87
0x000F415C GPIO0_86 7 10 P
PRG1_MDIO0_MDIO PRG1_MDIOO_MDIO 0 10 0
AAG PADCONFIG : MDIOO_MDIO 4 10 0 RV AR R AR ] 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG86
0x000F4158 GPIO0_85 7 10 fEE
PRG1_PRUO_GPOO 0 10 0
PRG1_PRUO_GPIO 1 I 0
PRG1_PRU0_GPOO
PRG1_RGMII1_RDO 2 I 0
Y7 PADCONFIG : - - R AR e IESGIES ] 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG46 PRG1_PWM3_A0 3 10 0
0x000F40B8
GPIO0_45 7 10 PR
GPMCO_AD16 8 10 0
PRG1_PRUO_GPO1 0 10 0
PRG1_PRUO_GPI1 1 I 0
PRG1_PRUO_GPO1 - =
] PRG1_RGMII1_RD1 2 I 0
us PADCONFIG : S PRI I R S PRI RIS A 7 1.8V/3.3V VDDSHV2 £ LVCMOS PU/PD
PADCONFIG47 PRG1_PWM3_B0 3 10 1
0x000F40BC
GPIO0_46 7 10 JorEs
GPMCO_AD17 8 10 0
PRG1_PRUO_GPO2 0 10 0
PRG1_PRUO_GPI2 1 I 0
PRG1_PRU0_GPO2
) PRG1_RGMII1_RD2 2 I 0
ws PADCONFIG : S PRI I P IEi| 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG48 PRG1_PWM2_A0 3 10 0
0x000F40C0
GPIO0_47 7 10 Ry
GPMCO_AD18 8 10 0
PRG1_PRUO_GPO3 0 10 0
PRG1_PRUO_GPI3 1 I 0
PRG1_PRU0_GPO3 - =
) PRG1_RGMII1_RD3 2 I 0
V8 PADCONFIG : e B/ R e P/ B2 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG49 PRG1_PWM3_A2 3 10 0
0x000F40C4
GPIO0_48 7 10 xS
GPMCO_AD19 8 10 0
PRG1_PRUO_GPO4 0 10 0
PRG1_PRUO_GPI4 1 I 0
PRG1_PRU0_GPO4
PRG1_RGMII1_RX_CTL 2 I 0
Y8 PADCONFIG : - - - R AR e IESGIES ] 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG50 PRG1_PWM2_B0 3 10 1
0x000F40C8
GPIO0_49 7 10 PR
GPMCO_AD20 8 10 0
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REHK [2] ot i XA o =
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RXITX/B:3] [7] RX/TX/$:3) [8]
PRG1_PRUO_GPO5 0 10 0
PRG1_PRUO_GPI5 1 I 0
PRG1_PRUO_GPO5
] PRG1_PWM3_B2 3 10 1
VA3 PADCONFIG : S I I S A I B 7 1.8V/3.3V VDDSHV2 52 LVCMOS PU/PD
PADCONFIG51 RGMIIM_RX_CTL 4 I 0
0x000F40CC
GPIO0_50 7 10 pery
GPMCO_AD21 8 10 0
PRG1_PRUO_GPO6 0 10 0
PRG1_PRUO_GPI6 1 I 0
PRG1_PRU0_GPO6 - -
i PRG1_RGMII1_RXC 2 I 0
AAT7 PADCONFIG : S B/ I 5 B/ PR B 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG52 PRG1_PWM3_A1 3 10 0
0x000F40D0
GPIO0_51 7 10 e
GPMCO_AD22 8 10 0
PRG1_PRUO_GPO7 0 10 0
PRG1_PRUO_GPI7 1 I 0
PRG1_IEPO_EDC_LATCH_IN1 2 I 0
PRG1_PRU0_GPO7 PRG1_PWM3_B1 3 10 1
u13 PADCONFIG : CPTS0_HW2TSPUSH 4 I 0 S B/ A A S B B 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG53
0x000F40D4 CLKOUTO 5 0
TIMER_IO10 6 10 0
GPIO0_52 7 10 R
GPMCO_AD23 8 10 0
PRG1_PRUO_GPO8 0 10 0
PRG1_PRUO_GPI8 1 I 0
PRG1_PRU0_GPO8 - -
i PRG1_PWM2_A1 3 10 0
W13 PADCONFIG : K V2 2 5 A B B 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG54 RGMII_RXC 4 I 0
0x000F40D8
GPIO0_53 7 10 ptey
GPMCO_AD24 8 10 0
PRG1_PRUO_GPO9 0 10 0
PRG1_PRUO_GPI9 1 I 0
PRG1_UARTO_CTSn 2 I 1
PRG1_PRUO_GPO9 PRG1_PWM3_TZ_IN 3 | 0
u1s PADCONFIG : RGMIM_TX_CTL 4 o e B B A K B/ B 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG55
0x000F40DC RMIIM_RX_ER 5 | 0
PRG1_IEPO_EDIO_DATA_IN_OUT28 6 10 0
GPIO0_54 7 10 e
GPMCO_AD25 8 10 0
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R [2] it i i o =
J E ‘[
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RXITX/Bz3] [7] RX/TX/$:3) [8]
PRG1_PRUO_GPO10 0 10 0
PRG1_PRUO_GPI10 1 I 0
PRG1_UARTO_RTSn 2 o
PRG1_PRUO_GPO10 PRG1_PWM2_B1 3 10 1
u14 PADCONFIG : RGMIIM_TXC 4 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG56
0x000F40E0 RMII_REF_CLK 5 | 0
PRG1_IEPO_EDIO_DATA_IN_OUT29 6 10 0
GPIO0_55 7 10 R
GPMCO_AD26 8 10 0
PRG1_PRUO_GPO11 0 10 0
PRG1_PRUO_GPI11 1 I 0
PRG1_PRUO_GPO11
PRG1_RGMII1_TDO 2 o
AA8 PADCONFIG : - = ESGIESGIESC] SIS I A 7 1.8V/3.3V VDDSHV2 B LVCMOS PU/PD
PADCONFIG57 PRG1_PWM3_TZ_OUT 3 o
0X000F40E4
GPIO0_56 7 10 Rt
GPMCO_AD27 8 10 0
PRG1_PRUO_GPO12 0 10 0
PRG1_PRUO_GPI12 1 I 0
PRG1_PRUO_GPO12
i PRG1_RGMII1_TD1 2 o
U9 PADCONFIG : K B R PR S I A R 7 1.8V/3.3V VDDSHV2 % | LvcMmos PU/PD
PADCONFIG58 PRG1_PWMO_AO 3 10 0
0X000F40E8
GPIO0_57 7 10 PR
GPMCO_AD28 8 10 0
PRG1_PRUO_GPO13 0 10 0
PRG1_PRUO_GPI13 1 I 0
PRG1_PRUO_GPO13
i PRG1_RGMII1_TD2 2 o
Wo PADCONFIG : S P R PR e B B B 7 1.8V/3.3V VDDSHV2 % | Lcmos PU/PD
PADCONFIG59 PRG1_PWMO_BO 3 10 1
0X000F40EC
GPIO0_58 7 10 R
GPMCO_AD29 8 10 0
PRG1_PRUO_GPO14 0 10 0
PRG1_PRUO_GPI14 1 I 0
PRG1_PRUO_GPO14
i PRG1_RGMII1_TD3 2 o
AA9 PADCONFIG : PGB GBS EGIES GBS 7 1.8V/3.3V VDDSHV2 I3 LVCMOS PU/PD
PADCONFIG60 PRG1_PWMO_A1 3 10 0
0X000F40F0
GPIO0_59 7 10 R
GPMCO_AD30 8 10 0
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RREHK 2] s 2ot L o E#
] E‘ i)
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iit [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/$:3] [8]
PRG1_PRUO_GPO15 0 10 0
PRG1_PRUO_GPI15 1 I 0
PRG1_PRU0_GPO15 = -
] PRG1_RGMII1_TX_CTL 2 o]
Y9 PADCONFIG : S PHIE I5 S I 7 1.8V/3.3V VDDSHV2 £ LVCMOS PU/PD
PADCONFIG61 PRG1_PWMO0_B1 3 10 1
0X000F40F4
GPIO0_60 7 10 JorEs
GPMCO_AD31 8 10 0
PRG1_PRUO_GPO16 0 10 0
PRG1_PRUO_GPI16 1 I 0
PRG1_PRU0_GPO16 - -
) PRG1_RGMII1_TXC 2 10 0
Vo PADCONFIG : S B/ % B P IEi| 7 1.8V/3.3V VDDSHV2 £ | Lcmos PU/PD
PADCONFIG62 PRG1_PWMO_A2 3 10 0
0Xx000F40F8
GPIO0_61 7 10 Ry
GPMCO_BE2n 8 0
PRG1_PRUO_GPO17 0 10 0
PRG1_PRUO_GPI17 1 I 0
PRG1_IEPO_EDC_SYNC_OUT1 2 o
PRG1_PRU0_GPO17
. PRG1_PWMO_B2 3 10 1
u7 PADCONFIG : PN e B PR A 7 1.8V/3.3V VDDSHV2 2 | Lvemos PU/PD
PADCONFIG63 CPTSO0_TS_SYNC 4 o
0X000F40FC
TIMER_IO7 6 10 0
GPIO0_62 7 10 R
GPMCO_A0 8 oz
PRG1_PRUO_GPO18 0 10 0
PRG1_PRUO_GPI18 1 I 0
PRG1_IEPO_EDC_LATCH_INO 2 I 0
PRG1_PRU0_GPO18
. PRG1_PWMO_TZ_IN 3 I 0
V7 PADCONFIG : PN e B/ PR R 7 1.8V/3.3V VDDSHV2 2 | LveMmos PU/PD
PADCONFIG64 CPTSO_HW1TSPUSH 4 I 0
0x000F4100
TIMER_IO8 6 10 0
GPIO0_63 7 10 Ry
GPMCO_A1 8 0oz
PRG1_PRUO_GPO19 0 10 0
PRG1_PRUO_GPI19 1 I 0
PRG1_IEPO_EDC_SYNC_OUTO 2 o
PRG1_PRU0_GPO19
. PRG1_PWMO_TZ_OUT 3 o
w7 PADCONFIG : PN e B/ PR A 7 1.8V/3.3V VDDSHV2 2 | Lvemos PU/PD
PADCONFIG65 CPTS0_TS_COMP 4 o]
0x000F4104
TIMER_IO9 6 10 0
GPIO0_64 7 10 PR
GPMCO0_A2 8 0oz
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R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
PRG1_PRU1_GPOO 0 10 0
PRG1_PRU1_GPI0 1 I 0
PRG1_PRU1_GPOO PRG1_RGMII2_RDO 2 I 0
: | SUIES . . &
W11 PADCONFIG RGMII2_RDO 4 I 0 2RI A S PRI A 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD
PADCONFIG66
0x000F4108 RMII2_RXDO 5 | 0
GPIO0_65 7 10 JoEEs
GPMCO_A3 8 oz
PRG1_PRU1_GPO1 0 10 0
PRG1_PRU1_GPI1 1 I 0
PRG1_PRU1_GPO1 PRG1_RGMII2_RD1 2 I 0
V11 PADCONFIG : RGMII2_RD1 4 I 0 ELIESHIESi] SIS 7 1.8V/3.3V VDDSHV2 I LVCMOS PU/PD
PADCONFIG67
0x000F410C RMII2_RXD1 5 | 0
GPIO0_66 7 10 R
GPMCO_A4 8 oz
PRG1_PRU1_GPO2 0 10 0
PRG1_PRU1_GPI2 1 I 0
PRG1_PRU1_GP0O2 PRG1_RGMII2_RD2 2 | 0
AA12 PADCONFIG : PRG1_PWM2_A2 3 10 0 e FRIK I R S bR B A 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG68
0x000F4110 RGMII2_RD2 4 | 0
GPIO0_67 7 10 pekes
GPMCO_A5 8 oz
PRG1_PRU1_GPO3 0 10 0
PRG1_PRU1_GPI3 1 I 0
PRG1_PRU1_GPO3
PRG1_RGMII2_RD3 2 I 0
Y12 PADCONFIG : - - K V2 2 5 A B B 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG69 RGMII2_RD3 4 I 0
0x000F4114
GPIO0_68 7 10 pekes
GPMCO_A6 8 oz
PRG1_PRU1_GPO4 0 10 0
PRG1_PRU1_GPI4 1 I 0
PRG1_RGMII2_RX_CTL 2 I 0
PRG1_PRU1_GPO4
PRG1_PWM2_B2 3 10 1
w12 PADCONFIG : = = e B B B K B/ B/ 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG70 RGMII2_RX_CTL 4 I 0
0x000F4118
RMII2_RX_ER 5 I 0
GPIO0_69 7 10 R
GPMCO_A7 8 oz
44 PR Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

English Data Sheet: SPRSP56


https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS
INSTRUMENTS

www.ti.com.cn

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

£ 51. 5| BB (ALVEEE ) (4)

RREHK 2] it i - 1o 8
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] RA [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
PRG1_PRU1_GPO5 0 10 0
PRG1_PRU1_GPO5 PRG1_PRU1_GPI5 1 I 0
AA13 PADCONFIG : RGMII1_RDO 4 I 0 KA A SR I A 7 1.8V/3.3V VDDSHV2 £ LVCMOS PU/PD
PADCONFIG71
0X000F411C GPIO0_70 7 10 JRE
GPMCO_A8 8 0z
PRG1_PRU1_GPO6 0 10 0
PRG1_PRU1_GPI6 1 I 0
PRG1_PRU1_GPO6 = -
i PRG1_RGMII2_RXC 2 I 0
un PADCONFIG : S P R PR 5 B BRI B 7 1.8V/3.3V VDDSHV2 % | Lcmos PU/PD
PADCONFIG72 RGMII2_RXC 4 I 0
0Xx000F4120
GPIO0_71 7 10 PR
GPMCO_A9 8 o4
PRG1_PRU1_GPO7 0 10 0
PRG1_PRU1_GPI7 1 I 0
PRG1_IEP1_EDC_LATCH_IN1 2 I 0
PRG1_PRU1_GPO7
RGMII1_TDO 4 o
V15 PADCONFIG : = e B B B K B/ B/ 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG73 RMII1_RXDO 5 I 0
0Xx000F4124
SPI3_CS3 6 10 1
GPIO0_72 7 10 e
GPMCO_A10 8 oz
PRG1_PRU1_GPO8 0 10 0
PRG1_PRU1_GPI8 1 I 0
PRG1_PRU1_GPO8
i PRG1_PWM2_TZ_OUT 3 o
u12 PADCONFIG : ELilES e EGIES GBSl 7 1.8V/3.3V VDDSHV2 I3 LVCMOS PU/PD
PADCONFIG74 RGMII1_RD1 4 I 0
0X000F4128
GPIO0_73 7 10 R
GPMCO_A11 8 0z
PRG1_PRU1_GPO9 0 10 0
PRG1_PRU1_GPI9 1 I 0
PRG1_UARTO_RXD 2 I 1
PRG1_PRU1_GPO9
RGMII1_TD1 4 o
V14 PADCONFIG : = ESIESGIES] ELIESIESG! 7 1.8V/3.3V VDDSHV2 I3 LVCMOS PU/PD
PADCONFIG75 RMII1_RXD1 5 I 0
0X000F412C
PRG1_IEPO_EDIO_DATA_IN_OUT30 6 10 0
GPIOO_74 7 10 R
GPMCO_A12 8 0z
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RREHK 2] it 2ot - 1o E#
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] RA [14]
RXITX/$:3; [7] RXITX/H:3) [8]
PRG1_PRU1_GPO10 0 10 0
PRG1_PRU1_GPI10 1 I 0
PRG1_UARTO_TXD 2 o
PRG1_PRU1_GPO10 PRG1_PWM2_TZ_IN 3 I 0
W14 PADCONFIG : RGMIIM_TD2 4 o ESGIESGIES] EGIESGIES] 7 1.8V/3.3V VDDSHV2 = LVCMOSs PU/PD
PADCONFIG76
0Xx000F4130 RMII1_TXDO 5 o
PRG1_IEPO_EDIO_DATA_IN_OUT31 6 10 0
GPIO0_75 7 10 R
GPMCO_A13 8 0z
PRG1_PRU1_GPO11 0 10 0
PRG1_PRU1_GPI11 1 I 0
PRG1_PRU1_GPO11 PRG1_RGMII2_TDO 2 o}
AA10 PADCONFIG : RGMII2_TDO 4 o ESGIESGIES] EGIERGIES] 7 1.8V/3.3V VDDSHV2 = LVCMOSs PU/PD
PADCONFIG77
0Xx000F4134 RMII2_TXDO 5 o
GPIO0_76 7 10 PRt
GPMCO_A14 8 oz
PRG1_PRU1_GPO12 0 10 0
PRG1_PRU1_GPI12 1 I 0
PRG1_RGMII2_TD1 2 o
PRG1_PRU1_GPO12
PRG1_PWM1_A0 3 10 0
V10 PADCONFIG : = = ESGIESGIESE] S PRI I A 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG78 RGMII2_TD1 4 o}
0Xx000F4138
RMII2_TXD1 5 o
GPIO0_77 7 10 SRt
GPMCO_A15 8 oz
PRG1_PRU1_GPO13 0 10 0
PRG1_PRU1_GPI13 1 I 0
PRG1_RGMII2_TD2 2 o
PRG1_PRU1_GPO13
PRG1_PWM1_B0 3 10 1
u10 PADCONFIG : = - ESGIESGIESE] S PRI I A 7 1.8V/3.3V VDDSHV2 2 LVCMOS PU/PD
PADCONFIG79 RGMII2_TD2 4 o}
0X000F413C
RMII2_CRS_DV 5 I 0
GPIO0_78 7 10 SRt
GPMCO_A16 8 oz
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R [2] ot Fyi AL o Ei
A i !
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #iifit [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
PRG1_PRU1_GPO14 0 10 0
PRG1_PRU1_GPI14 1 I 0
PRG1_PRU1_GPO14 PRG1_RGMII2_TD3 2 o]
AA11 PADCONFIG : PRG1_PWM1_A1 3 10 0 2RI A S PRI A 7 1.8V/3.3V VDDSHV2 I LVCMOS PU/PD
PADCONFIG80
0x000F4140 RGMII2_TD3 4 o
GPIO0_79 7 10 JoEEs
GPMCO_A17 8 oz
PRG1_PRU1_GPO15 0 10 0
PRG1_PRU1_GPI15 1 I 0
PRG1_RGMII2_TX_CTL 2 o
PRG1_PRU1_GPO15
PRG1_PWM1_B1 3 10 1
Y11 PADCONFIG : - - S V2 Y ) S A I B 7 1.8V/3.3V VDDSHV2 52 LVCMOS PU/PD
PADCONFIG81 RGMII2_TX_CTL 4 o
0x000F4144
RMII2_TX_EN 5 o
GPIO0_80 7 10 R
GPMCO_A18 8 oz
PRG1_PRU1_GPO16 0 10 0
PRG1_PRU1_GPI16 1 I 0
PRG1_PRU1_GPO16 PRG1_RGMII2_TXC 2 10 0
Y10 PADCONFIG : PRG1_PWM1_A2 3 10 0 SV R A S RIS R B 7 1.8V/3.3V VDDSHV2 52 LVCMOS PU/PD
PADCONFIG82
0x000F4148 RGMII2_TXC 4 10 0
GPIO0_81 7 10 e
GPMCO_A19 8 oz
PRG1_PRU1_GPO17 0 10 0
PRG1_PRU1_GPI17 1 I 0
PRG1_IEP1_EDC_SYNC_OUT1 2 o
PRG1_PRU1_GPO17 PRG1_PWM1_B2 3 10 1
AA14 PADCONFIG : RGMII1_TD3 4 o SV I A E ] 7 1.8V/3.3V VDDSHV2 52 LVCMOS PU/PD
PADCONFIG83
0x000F414C RMII1_TXD1 5 o
GPIO0_19 7 10 e
GPMCO_BE3n 8 o
PRG1_ECAPO_SYNC_OUT 9 o
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E51. 5 HEYE (ALVEE) (&)
RATK (2] gﬁ%m&m gg AL 110 =)
ﬁ%ﬁfﬂ PADCONFIG 725 [15] BEA 3] fﬁgﬁ[ﬁ % [5] D[86;S fit s iR gzﬁfg?ﬁ Ttk 3 [1] ?1Y2? f@"ﬁi] TR
PADCONFIG it [16] R R B [0] R [10] RE[14]
RXITX/B:3] [7] RXITX/B:3) [8]
PRG1_PRU1_GPO18 0 10 0
PRG1_PRU1_GPI18 1 I 0
PRG1_IEP1_EDC_LATCH_INO 2 I 0
PRG1_PRU1_GPO18 PRG1_PWM1_TZ_IN 3 I 0
Y13 e RGMII1_RD2 4 [ 0 | MG | SN 7 1.8V/3.3V VDDSHV2 % | Lvomos | PuPD
0X000F4150 RMIIM_TX_EN 5 o
GPIO0_20 7 10 R
UART5_CTSn 8 I 1
PRG1_ECAPO_SYNC_IN 9 I 0
PRG1_PRU1_GPO19 0 10 0
PRG1_PRU1_GPI19 1 I 0
PRG1_IEP1_EDC_SYNC_OUTO 2 o
PRGT_PRUI_GPOTS PRG1_PWM1_TZ_OUT 3 o
V12 Eﬁggg:i:gés zsll\ll‘:T(;:SDva : : Z PNGIENGIENGi] PGIPSGIPSGI] 7 1.8V/3.3V VDDSHV2 = LvCmMOs PU/PD
0x000F4154 SPI3_CS2 6 10 1
GPIOO_84 7 10 R
UART5_RTSn 8 o]
PRG1_ECAPO_IN_APWM_OUT 9 10 0
RESETSTATz
F16 gﬁgggmi:g1:eg RESETSTATZ 0 o K FNME T/ M KISSIH 0 1.8V/3.3V VDDSHV0 2 LVCMOS PU/PD
0X000F42A4
RESET_REQz
E18 iﬁgggmg{es RESET_REQz 0 TF I R FF I R 0 1.8V/3.3V VDDSHV0 2 LVCMOS PU/PD
0X000F42A0
H16 RSVDO RSVDO pSea
D21 RSVD1 RSVD1 i@l
G13 RSVD2 RSVD2 il
F17 RSVD3 RSVD3 i i
w15 RSVD4 RSVD4 i)
V16 RSVD5 RSVD5 Rt
K2 RSVD6 RSVD6 A i
K1 RSVD7 RSVD7 A
F12 RSVD8 RSVD8 pSea
T13 SERDES0_REXT SERDES0_REXT A 1.8V VDDA_1P8_SERDES0 SERDES
W16 SERDESO_REFCLKON SERDES0_REFCLKON 10 1.8V VDDA_1P8_SERDES0 SERDES
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R [2] it i i o =
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG i [16] R RE B [0] BJE [10] 27 [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
w17 SERDESO_REFCLKOP SERDES0_REFCLKOP 10 1.8V VDDA_1P8_SERDES0 SERDES
Y15 SERDES0_RX0_N SERDES0_RX0_N I 1.8V VDDA_1P8_SERDES0 SERDES
Y16 SERDES0_RX0_P SERDES0_RX0_P I 1.8V VDDA_1P8_SERDES0 SERDES
AA16 SERDESO_TX0_N SERDES0_TX0_N o 1.8V VDDA_1P8_SERDES0 SERDES
AA17 SERDES0_TX0_P SERDESO0_TX0_P o 1.8V VDDA_1P8_SERDES0 SERDES
SPI0_CLK SPI0_CLK 0 10 0
D13 PADCONFIG : e VA2 VA P IE | 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG132 GPIO1_44 7 10 Pk
0x000F4210
SPI1_CLK SPI1_CLK 0 10 0
c14 PADCONFIG : EHRPWM6_SYNCI 3 I 0 PR S I A 7 1.8V/3.3V VDDSHV0 & | Lvemos PU/PD
PADCONFIG137
0Xx000F4224 GPIO1_49 7 10 JRE
SPI0_CS0 SPI0_CS0 0 10 1
D12 PADCONFIG : ESGIESGIES] S I I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG130 GPIO1_42 7 10 R
0x000F4208
SPI0_CS1 0 10 1
CPTS0_TS_COMP 1 o
12C2_SCL 2 10D 1
SPI0_CS1
TIMER_IO10 3 10 0
c13 PADCONFIG : = ESGIESGIES] SIS I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG131 PRGO_IEPO_EDIO_OUTVALID 4 o
0X000F420C
UART6_RXD 5 I 1
ADC_EXT_TRIGGERO 6 I 0
GPIO1_43 7 10 R
SPI0_DO SPI0_DO 0 10 0
A13 PADCONFIG : ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG133 GPIO1_45 7 10 R
0x000F4214
SPI0_D1 SPI0_D1 0 10 0
Al4 PADCONFIG : EIESGIES] EIES IS 7 1.8V/3.3V VDDSHVO0 I LVCMOS PU/PD
PADCONFIG134 GPIO1_46 7 10 R
0x000F4218
SPI1_CS0 SPI1_CS0 0 10 1
B14 PADCONFIG : EHRPWMG_A 3 10 0 ELilES e ELIESGIESi] 7 1.8V/3.3V VDDSHV0 £ LVCMOS PU/PD
PADCONFIG135
0x000F421C GPIO1_47 7 10 R
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RREHK 2] s 2ot L o E#
A & o
PADCONFIG i [16] R RE B [0] B [10] RA [14]
RXITX/$:3; [7] RXITX/H:3) [8]
SPI1_CS1 0 10 1
CPTS0_TS_SYNC 1 o
12C2_SDA 2 10D 1
SPI1_CS1
] PRG1_IEPO_EDIO_OUTVALID 4 o
D14 PADCONFIG : ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG136 UART6_TXD 5 o}
0X000F4220
ADC_EXT_TRIGGER1 6 I 0
GPIO1_48 7 10 o
TIMER_IO11 8 10 0
SPI1_DO SPI1_DO 0 10 0
BI5 | 138 EHRPWME_SYNCO 3 ° SERUSEPUSEI | KBS 7 1.8V/3.3V VDDSHV0 % | Lvemos | PupPD
0x000F4228 GPIO1_50 7 10 R
SPI1_D1 SPI1_D1 0 10 0
T v EHRPWM6_B 3 10 O | SMUSCHIH | SKEEHIM 7 1.8V/3.3V VDDSHV0 2 | Lemos | PuPD
0x000F422C GPIO1_51 7 0|
TCK
B11 PADCONFIG : TCK 0 TERIEH i1 ci A A 0 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG26
0x04084068
I
c1 PADCONFIG : DI 0 TF R R E TF R BRI EA 0 1.8V/3.3V VDDSHV_MCU 2 LVCMOS PU/PD
MCU_PADCONFIG28
0x04084070
DO
A12 PADCONFIG : TDO 0 oz ELIE AR K AISSI EA 0 1.8V/3.3V VDDSHV_MCU 7 LVCMOS PU/PD
MCU_PADCONFIG29
0x04084074
™S
c12 PADCONFIG : ™S 0 FEJE L il AR A 0 1.8V/3.3V VDDSHV_MCU & | Lvemos PU/PD
MCU_PADCONFIG30
0x04084078
TRSTn
D11 PADCONFIG : TRSTh 0 TR T FEE TR 0 1.8V/3.3V VDDSHV_MCU & | Lvemos PU/PD
MCU_PADCONFIG27
0x0408406C
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# 5-1. 5 HBTE (ALV 3135 ) (%)
R [2] it i i o Ei
A = ]
DSIS HYS
oy | PADCONFIG %4k [15] T30 ZHEE | em | O ) iR L . 0 R [11] 0 | e | T
PADCONFIG #ifi: [16] Rk R B [0] HLE [10] K2 [14]
RX/TX/Hz3] [7] RXITX/H:3) [8]
UARTO_CTSn 0 I 1
SPI0_CS2 1 10 1
ADC_EXT_TRIGGERO 2 I 0
UARTO_CTSn UART2_RXD 3 I 1
B16 PADCONFIG : TIMER_IO6 4 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG142
0x000F4238 SPI4_CLK 6 10 0
GPIO1_54 7 10 R
EQEP0_S 8 10 0
CP_GEMAC_CPTS0_TS_SYNC 9 o
UARTO_RTSn 0 o
SPI0_CS3 1 10 1
UARTO_RTSn UART2_TXD 3 o
A16 PADCONFIG : TIMER_IO7 4 10 0 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG143
0x000F423C SPI4_DO 6 10 0
GPIO1_55 7 10 R
EQEPO_| 8 10 0
UARTO_RXD 0 I 1
UARTO_RXD -
SPI2_DO 2 10 0
D15 PADCONFIG : — K IR S bR/ B A 7 1.8V/3.3V VDDSHV0 £ LVCMOS PU/PD
PADCONFIG140 GPIO1_52 7 10 R
0Xx000F4230
EQEPO_A 8 | 0
UARTO_TXD 0 o
UARTO_TXD
) SPI2_D1 2 10 0
c16 PADCONFIG : e P/ K P e P A ] 7 1.8V/3.3V VDDSHVO % | LvCMOS | PUPD
PADCONFIG141 GPIO1_53 7 10 SRt
0X000F4234
EQEP0_B 8 I 0
UART1_CTSn 0 I 1
SPI1_CS2 1 10 1
ADC_EXT_TRIGGER1 2 I 0
UART1_CTSn PCIEO_CLKREQn 3 10 0
D16 PADCONFIG : UART3_RXD 4 I 1 ESGIESGIES] S PRI I A 7 1.8V/3.3V VDDSHVO0 2 LVCMOS PU/PD
PADCONFIG146
0x000F4248 CP_GEMAC_CPTSO0_TS_SYNC 5 (0]
SPI4_D1 6 10 0
GPIO1_58 7 10 R
EQEP1_S 8 10 0
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FEEREHK [2] gﬁ%m&m gg Shr 110 =]
ﬁ%ﬁfﬂ PADCONFIG %772 [15] B4 [3] fﬁgﬁ[ﬁ %7 [5] D[86;S R iR gzﬁfg?ﬁ Tt R [11] ?1Y2? f@"ﬁi] TR
PADCONFIG it [16] R R B [0] R [10] RE[14]
RXITX/B:3] [7] RXITX/B:3) [8]
UART1_RTSn 0 o
SPI1_CS3 1 10 1
UART1_RTSn UART3_TXD 4 o]
E16 Eﬁgggmg1i47 CP_GEMAC_CPTS0_HW2TSPUSH 5 I 0 2RI A S PRI A 7 1.8V/3.3V VDDSHV0 I LVCMOS PU/PD
0x000F424C SPI4_CS0 6 10 1
GPIO1_59 7 10 Rt
EQEP1_| 8 10 0
UART1_RXD 0 I 1
UART1_RXD SPI2_CS0 2 10 1
E15 gﬁggg“i:g{‘m CP_GEMAC_CPTS0_TS_COMP 5 o S I I EEGIE] 7 1.8V/3.3V VDDSHV0 2 LVCMOS PU/PD
0x000F4240 GPIO1_56 7 10 JRE
EQEP1_A 8 I 0
UART1_TXD 0 o
UART1_TXD SPI2_CLK 2 10 0
E14 Eﬁgggmi:g1f45 CP_GEMAC_CPTS0_HW1TSPUSH 5 I 0 J BRI I R Fe I I 7 1.8V/3.3V VDDSHV0 7 LVCMOS PU/PD
0x000F4244 GPIO1_57 7 10 e
EQEP1_B 8 I 0
AA20  |USBO_DM USBO_DM 10 1.8V/3.3V V\E’ggifsgﬁgga USB2PHY
AA19  |USBO_DP USBO_DP 10 1.8V/3.3V V\E’ggifggfggé USB2PHY
USBO_DRVVBUS USBO_DRVVBUS 0 o
E19 gﬁgggmi:&:m S , o -~ K I R T KR TR 7 1.8V/3.3V VDDSHV0 7 LVCMOS PU/PD
0X000F42A8
u16 USBO_ID USBO_ID A 1.8V/3.3V V\'/Dggifggfggé USB2PHY
u17 USBO_RCALIB USBO_RCALIB A 1.8V/3.3V V\E’ggifsgﬁggé USB2PHY
T14 USBO_VBUS USBO_VBUS A 1.8V/3.3V V\E’ggifggfggé USB2PHY
P12, P13 |VDDA_0P85_SERDESO VDDA_0P85_SERDES0 PWR
P11 VDDA_0P85_SERDES0_C  |VDDA_0P85_SERDESO0_C PWR
T12 VDDA_0P85_USBO VDDA_0P85_USBO PWR
R14 VDDA_1P8_SERDES0 VDDA_1P8_SERDES0 PWR
R15 VDDA_1P8_USBO VDDA_1P8_USBO PWR
H15 VDDA_3P3_SDIO VDDA_3P3_SDIO PWR
R13 VDDA_3P3_USBO VDDA_3P3_USBO PWR
J13 VDDA_ADC VDDA_ADC PWR
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FERAEK [2] gﬁ%m&m gg Shr 110 =]
ﬁ%ﬁﬁl PADCONFIG %772 [15] B4 3] %ﬁ”’%ﬁ[ﬁ %7 [5] D;;S R iR gzﬁfg?ﬁ Tt R [11] ?1\'2? fﬁ"ﬂﬁ] TR
PADCONFIG it [16] R R B [0] R [10] RE[14]
RX/TX/Hz3] [7] RX/TX/$z3 [8]
K12 |VDDA MCU VDDA_MCU PWR
N12 | VDDA PLLO VDDA _PLLO PWR
Ho VDDA _PLL1 VDDA _PLL1 PWR
1 VDDA PLL2 VDDA PLL2 PWR
G VDDA_TEMPO VDDA_TEMPO PWR
L1 VDDA_TEMPA VDDA_TEMP1 PWR
L10. M13 |VDDR_CORE VDDR_CORE PWR
Fi1 ‘G1G41 2. | vDDSHVO VDDSHVO0 PWR
M7. N6. P7 | VDDSHVA VDDSHV1 PWR
Rm‘TgRB‘ VDDSHV2 VDDSHV2 PWR
P14. P15 |VDDSHV3 VDDSHV3 PWR
M14. M15 | VDDSHV4 VDDSHV4 PWR
L14. L15 |VDDSHV5 VDDSHV5 PWR
Fo. 5810‘ VDDSHV_MCU VDDSHV_MCU PWR
F7. G6.
H7. J6. |VDDS_DDR VDDS_DDR PWR
K7. L6
38 VDDS_DDR_C VDDS_DDR_C PWR
K14  |VDDS_MMCO VDDS_MMCO PWR
H13 | VvDDS_OSC VDDS_OSC PWR
210, J12.
K11, K9,
,\'ﬂf ":A%“ VDD_CORE VDD_CORE PWR
N10. N8.
P9
H14  |VDD_DLL_MMCO VDD_DLL_MMCO PWR
K13 |VDD_MMCO VDD_MMCO PWR
K16 |VMON_1P8_MCU VMON_1P8_MCU A
E12  |VMON_1P8_SOC VMON_1P8_SOC A
F13 | VMON_3P3_MCU VMON_3P3_MCU A
F14  |VMON_3P3_SOC VMON_3P3_SOC A
K10 | VMON_VSYS VMON_VSYS A
G15  |vPP VPP PWR
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£ 51. 5| BB (ALVEEE ) (4)

Shr A A

BRRZK [2] b ] bd=1:] /0 iy
s PADCONFIG 773 [15] BSAH 3] ERE | yem e | O 3% HER L . 0 R [11] "o | e | L Tm
PADCONFIG #iifit [16] 1 B [0] BJE [10] RA [14]

R RE
RXITX/$zE] [7] RX/TX/$z3 [8]

K6. K8. VSS VSS GND

V17. W10.
W18. Y14,
Y17. Y19
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5.3 55 UH

MR 5| 182 B 2 R U AT IS, , W2 E S A2 A5 A .

LLR IR U] T B4R

1. BSEW B I ERE S AR,

i

BAME T U R A RIS 5 2 AU FoR A 51 B LSt FE T PADCONFIG #1743 L % 10 51 I 2 i
SRE TR RS T RGOV R TR ANE T I RERM TN Z M ERZ . R B 2 #
SRESURNEZEL , WSS TRM BRSNS

2. 3R S5 MM

=N
s O=1#h

+ OD =it , BAJ 4 Lhae

10 =%\ oy B[R] I ey R
10D =% A B FE RS A, BAA I R D RE
© 10Z =% sk ER AR, B = ThRE

o 0Z = Bf =841 ohe b
< A= fEL

* PWR = HiJ§

« GND =

« CAP=LDO Hi74

3. UiEA  fE5 U
4. JRER : HESHKHERS

EEZHRKI0 Bl BRNEE , S REBE TRM h A & — 5 1 A7 I & 75 7745 3R 5% -

5.3.1 ADC

ADC "R E AN\ ERB T IMAZT. AREZEL , 1§

2t (ADC)” —i.

ik

Z et TRM I “Ahi” — P«

5.3.1.1 MAIN 3%
% 5-2. ADCO 155 H
BELR[1] ;@ﬁz] P [3] ALV PIN [4]

ADCO_REFN ©®) A ADCO 1%k J16
ADCO_REFP A ADCO 1FJ ik J15
ADCO_AINO @ ® 4) A ADC Hiitls A 0/GPIO1_80 ( {XIR%HIAN ) G20
ADCO_AIN1 ) 3) 4) A ADC HHH N 1/GPIO1_81 (LRI ) F20
ADCO_AIN2 @ ®) 4) A ADC N 2/GPIO1_82 ( {LIRHIA ) E21
ADCO_AIN3 ) (3) 4) A ADC #l# N\ 3/GPIO1_83 (LRI ) D20
ADCO_AIN4 @) ® 4) A ADC Hifil#ii N 4/GPI01_84 ({LFR4IAN ) G21
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# 5-2. ADCO 5548 (%)

fEELH [1] %%?2] BB [3] ALV PIN [4]
ADCO_AIN5 @ (®) ) A ADC Hfl#i A 5/GPIO1_85 ( {XFR#A ) F21
ADCO_AING @) ® 4) A ADC 4N 6/GPIO1_86 ( {LIRHIA ) F19
ADCO_AIN7 ) (3) 4) A ADC HHl# N 7/GPIO1_87 (LRI ) E20
ADC_EXT_TRIGGERO () | ADC il ZHiN B16. C13
ADC_EXT_TRIGGER1 () [ ADC filt &4 D14, D16

M
)

(©)
4)
®)

% ADC flR NG 5 B B ohik. HK 10 ZBHEMELER | iHSH TRM £ E —%,

24 ADCO i & N7E GPI 3 FigfTh , 5i% ADCO_AIN 4 N SSBEE AN fG 5 B £ hEk. A5 ADCO Ft B N7 GPI X Tiz
THREZER |, BB % —EH 1 TRM EE#£H#4% (ADC) —Fi, X% 110 ZFRMEMNFELEE |, 530 TRM A4 E —=.
ADCO_AIN[7:0] i AN AE ADCO it & 97E GPI 53 i ATH B IR .

VDDA _ADC EZRI IR | AT A& A# i ADCO_AIN fig N3 Z0E i B PH 28 b+ 2 VSS sl H %3] VSS.

ADCO_REFP 1 ADCO_REFN H:#ifi NI |, S0k HAN A m R A sl , o+ ADCO_REFN R5 A HAh VSS 5| —i B
HEERE S| PCB 45::0°FTH |, i ADCO_REFP B3RS R AL ZE /D 4mA HIVR IV .t SR e U5 v TR 25 25 59 ADC JEHEAR (L T W 352 10K
B, TS LUK ADCO_REFP %455 VDDA_ADCO AR R s, WA 4ifE ADCO_REFP #1 ADCO_REFN X i B Bt i — AN i 24t
R FIL AR A NBE A PCB H MR ERFEF |, i@t id fLE B2%E 85 ADCO_REFP 1 ADCO_REFN 5. i {4 H
ADCO Jf H. VDDA _ADCO C.%#%| VSS , Il ADCO_REFP W] LLi%$%%] VSS. A/ ADCO H ADCO_REFP i##:%| VSS , AT
B RES LA A S, G55 ADCO EEME LS R | iE3 0 7/ BEZEZELR —T5,

5.3.2 CPSW3G
5.3.2.1 MAIN 3%
% 5-3. CPSW3G0 RGMII1 {5238

ES2[1] ;gﬁz] PiH [3] ALV PIN [4]
RGMII1_RXC | RGMII #2105 i AA5. W13
RGMII1_RX_CTL | RGMII #2547 i) V13. W6
RGMII1_TXC 10 RGMII ik u14
RGMII1_TX_CTL (6] RGMII Jx %4 i) uU15
RGMII1_RDO | RGMII #zZ iz 0 AA13. W5
RGMII1_RD1 | RGMII e 1 U12. Y5
RGMII1_RD2 I RGMII #2155l 2 V6. Y13
RGMII1_RD3 | RGMII BcEdE 3 V12. V5
RGMII1_TDO 0 RGMII &% %4 0 V15
RGMII1_TD1 (6] RGMII K& i%#dE 1 V14
RGMII1_TD2 (6] RGMII k%% 2 W14
RGMII1_TD3 (6] RGMII & i%%dE 3 AA14

% 5-4. CPSW3G0 RGMII2 {& 581

S EH 1] el A 3] ALV PIN [4]
RGMII2_RXC I RGMII $Z i U1
RGMII2_RX_CTL I RGMII 4% il W12
RGMII2_TXC 10 RGMII ik Y10
RGMII2_TX_CTL 0 RGMII &% F Y11
RGMII2_RDO | RGMII ¥z 0 W11
RGMII2_RD1 I RGMII £z £ 45 1 V11
RGMII2_RD2 | RGMII s 2 AA12
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% 5-4. CPSW3G0 RGMII2 {528 (%)

» 55 \

558K [1] 7 [2] JH [3] ALV PIN [4]
RGMII2_RD3 [ RGMII #2054 3 Y12
RGMII2_TDO o} RGMII %1% 5 0 AA10
RGMII2_TD1 o RGMII K% %4 1 V10
RGMII2_TD2 o RGMII &5 2 u10
RGMII2_TD3 o RGMII &% % 3 AA11

% 5-5. CPSW3G0 RMII1 F1 RMII2 {5 5 #iHH

= 25 .

554K [1] K7 [2] BiH [3] ALV PIN [4]
RMII1_CRS_DV [ RMII 338 A5 W 15508 5 %k R2. V12
RMII1_RX_ER [ RMII H2 05 B4 5 152 U15. W6
RMII1_TX_EN o} RMII k3%l &g P5. Y13
RMII2_CRS_DV I RMII i 7 W /40005 15 4% u10
RMII2_RX_ER I RMII B2 $i 4 1% w12
RMII2_TX_EN o} RMII & 3% fd R Y11
RMII1_RXDO [ RMII B0 804 0 V15, W5
RMII1_RXD1 [ RMII 205 %545 1 V14, Y5
RMII1_TXDO o RMII &% %048 0 V6. W14
RMII1_TXD1 o} RMII % 3 %4 1 AA14, V5
RMII2_RXDO [ RMII #2454 0 W11
RMII2_RXD1 [ RMII #2245 %4 1 V11
RMII2_TXDO o RMII &% %048 0 AA10
RMII2_TXD1 o} RMII % 3% %4 1 V10
RMII_REF_CLK ™ [ RMII FE Ak b AA5. U14
(1) RMII_REF_CLK Hi RMII1 #1 RMII2 3£/
5.3.3 CPTS
5.3.3.1 MAIN %

% 5-6. CP GEMAC CPTSO0 15 58

» 55 \

fEELHK [1] 27 [2] JH [3] ALV PIN [4]
CP_GEMAC_CPTS0_RFT_CLK [ CPTS | CPSW3G0 CPTS [ i £hi A\ D18
CP_GEMAC_CPTS0_TS_COMP 0 Sk CPSW3G0 CPTS 119 CPTS B [aJ Bk i b it E15. K18. W1
CP_GEMAC_CPTS0_TS_SYNC 0 S CPSW3G0 CPTS (1 CPTS It [a) Bk i 4% for i B:g‘g D1U61‘
CP_GEMAC_CPTS0_HW1TSPUSH [ CPTS | CPSW3G0 CPTS [ - i a1k HEE 4 E14. L21. V1
CP_GEMAC_CPTS0_HW2TSPUSH [ CPTS % CPSW3G0 CPTS [¥IH i )Rk HEE H E16. K21, T1

% 5-7. CPTSO =548

o 5% \

fa5a# 1] *7 [2] BLH [3] ALV PIN [4]
CPTSO_RFT_CLK [ CPTS H:#ER b A D18
CPTS0_TS_COMP o CPTS i i)k i %o 2% L et C13. W1. W7
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# 5-7.CPTSO 558 (4)

AR 1] el B [3] ALV PIN [4]
CPTS0_TS_SYNC o) CPTS i [ kit Has i D14, U1, U7
CPTSO_HW1TSPUSH [ I} 1] [ 25 i e 2 ) CPTS B I fa) B 4 N C18. V1. V7
CPTSO_HW2TSPUSH [ IS 1] [ 2 B 1 98 ) CPTS Rk I ) B S N B19. T1. U13
SYNCO_OUT (o) K 1 W) T[] 25 6 p 2 1) CPTS I Ja) kA il g Az 0 %y i D18
SYNC1_OuT 0] oK B[] [R5 B FH 28 1Y) CPTS B [ BRAE ilai A7 1 i A19
SYNC2_OuT (o) K WF [H] [R] 25 1 B 88 1¥) CPTS s} [k A sl g i 2 fav i A17
SYNC3_OuT 0] K B 1) [ 25 %t 2 ) CPTS I AR AE iz 3 i B17
5.3.4 DDRSS
5.3.4.1 MAIN 1

% 5-8. DDRSSO0 155418

{4 1] Al 9 [3] ALV PIN [4]
DDRO_ACT n o} DDRSS #i fir 4 H2
DDRO_ALERT n 10 DDRSS i}t H1
DDRO_CAS_n 0 DDRSS %l i 1@ J5
DDRO_PAR o) DDRSS fir4-FiHubi #7 (5 £ 5 K5
DDRO_RAS_n o) DDRSS 17Hilki% i F6
DDRO_WE_n o DDRSS 5 A fififig H4
DDRO_A0 0 DDRSS Hiui: 5 25 D2
DDRO_A1 0 DDRSS il 2% C5
DDRO_A2 0 DDRSS Huhi #1.4% E2
DDRO_A3 o} DDRSS #hdi i 2k D4
DDRO_A4 0 DDRSS i s 2% D3
DDRO_A5 0 DDRSS il 2% F2
DDRO_A6 0 DDRSS Hiufik 5 25 J2
DDRO_A7 0 DDRSS #hdi: i 2% L5
DDRO_A8 0 DDRSS Hiufik 5 25 J3
DDRO_A9 0 DDRSS il 2% J4
DDRO_A10 0 DDRSS i 2% K3
DDRO_A11 0 DDRSS il 5% J1
DDRO_A12 0 DDRSS ki £ M5
DDRO_A13 0 DDRSS i 5 2% K4
DDRO_BAO 0 DDRSS 77-4if 22 i G4
DDRO_BA1 0 DDRSS 77-fif % Hiuhi: G5
DDRO_BGO 0 DDRSS 77 %41 G2
DDRO_BGH1 o) DDRSS T7fi# /%41 H3
DDRO_CALO () A 10 J5 A R i PP H5
DDRO_CKO (o] DDRSS I} 4t F1
DDRO_CKO_n o) DDRSS 4 E1
DDRO_CKEO o) DDRSS I g F4
DDRO_CKE1 0 DDRSS It} 4 {ii g F3

58  RXEIRGE
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# 5-8. DDRSSO0 {558 (4:)

BB AR 1] el o8 [3] ALV PIN [4]
DDRO_CSO0_n 0 DDRSS /1% 0 E3
DDRO_CS1_n O DDRSS Jik 1 E4
DDRO_DMO 10 DDRSS ##E 1D B2
DDRO_DM1 10 DDRSS ##5 #1 M2
DDRO_DQO 10 DDRSS %4 A3
DDRO_DQ1 10 DDRSS ## A2
DDRO0O_DQ2 10 DDRSS %4 B5
DDRO0O_DQ3 10 DDRSS #i# A4
DDRO_DQ4 10 DDRSS %4k B3
DDRO_DQ5 10 DDRSS #i# C4
DDRO_DQ6 10 DDRSS %4 c2
DDRO_DQ7 10 DDRSS ## B4
DDR0_DQ8 10 DDRSS %4t N5
DDRO0O_DQ9 10 DDRSS %4 L4
DDR0_DQ10 10 DDRSS #{#2 L2
DDRO_DQ11 10 DDRSS %4 M3
DDRO_DQ12 10 DDRSS %42 N4
DDR0O_DQ13 10 DDRSS %4 N3
DDRO_DQ14 10 DDRSS %42 M4
DDRO0O_DQ15 10 DDRSS %4 N2
DDRO0_DQS0 10 DDRSS #4143 0 c1
DDRO_DQSO0_n 10 DDRSS H #hdki#E 0 B1
DDRO_DQS1 10 DDRSS #{#/2 13 1 N1
DDRO_DQS1 _n 10 DDRSS H #M ik s 1 M1
DDRO_ODTO o FIF Fri%k 0 ) DDRSS A ki ES
DDRO_ODT1 o] FAF i 1 [ty DDRSS J i F5
DDRO_RESETO_n O DDRSS &1 D5
(1) WAHELEI R VSS 2 8B A0 240 Q +1% M. % AP AR K IIAEN 5.2mW. AR 1% 5] BG4 R .
5.3.5 ECAP
5.3.5.1 MAIN I

% 5-9. ECAPO 5538

fBS52# 1] ;Jsiiﬁz] i [3] ALV PIN [4]

ECAPO_IN_APWM_OUT (¢} SR H (ECAP) i NS4 B PWM (APWM) %t D18
% 5-10. ECAP1 {5 581

a5 8 1] ;gii] $iH [3] ALV PIN [4]

ECAP1_IN_APWM_OUT (¢} BSRAL i (ECAP) i NEXAHEI PWM (APWM) % c17
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% 5-11. ECAP2 {551t

AR 1] el WA [3] ALV PIN [4]
ECAP2_IN_APWM_OUT 10 HERAIH T (ECAP) S\ k4l B PWM (APWM) i D17
5.3.6 (7 ELAIEH
5.3.6.1 MAIN i

# 5-12. %55 HH

a8 (1] A W 3] ALV PIN [4]
TRC_CLK o PRI el T20
TRC_CTL o] et u21
TRC_DATAO o) PREFHE O T18
TRC_DATA1 (0] BREEEE 1 u20
TRC_DATA2 o) PR S 2 u18
TRC_DATA3 o) FREZHE 3 u19
TRC_DATA4 0 PR S 4 V20
TRC_DATA5 0 FREZHIE 5 V21
TRC_DATA6 0 PREZ S0 6 V19
TRC_DATA7 0 FREZHE 7 T17
TRC_DATAS8 0 PR S 8 R16
TRC_DATA9 (0] BRSS9 W20
TRC_DATA10 o) PREZ S 10 w21
TRC_DATA11 o) PREZHUE 11 V18
TRC_DATA12 0 PREZHHE 12 Y21
TRC_DATA13 (6] BREFEHE 13 Y20
TRC_DATA14 0 PREZEUE 14 R17
TRC_DATA15 (6] BREFEE 15 P16
TRC_DATA16 O REEEE 16 R18
TRC_DATA17 0 PRER S 17 T21
TRC_DATA18 (0] PREEEE 18 P17
TRC_DATA19 0 PREZ SR 19 T19
TRC_DATA20 o) FREZ#HE 20 w19
TRC_DATA21 0 PR S 21 Y18
TRC_DATA22 (0] R 22 N16
TRC_DATA23 0 PR S 23 R19
5.3.6.2 MCU 3

2% 5-13. JTAG {55 %184

B 1] Al 9 [3] ALV PIN [4]
EMUO 10 D7 EHE#1 0 D10
EMU1 10 17 B4z H] 1 E10
TCK | JTAG UM s A B11
TDI | JTAG JUKEHRHIA c1
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# 5-13. JTAG 5548 (%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
TDO oz JTAG MR EH i A12
™S | JTAG MR BT c12
TRSTn [ JTAG 517 D11
5.3.7 EPWM
5.3.7.1 MAIN 1
% 5-14. EPWM {54 H
558K [1] ys%?z] JH [3] ALV PIN [4]
EHRPWM_SOCA o) EPWM #4u33h A c17
EHRPWM_SOCB o) EPWM #3155 B D17
EHRPWM_TZn_INO I EPWM filtZ X #i A\ O ({KHFHRL) T18
EHRPWM_TZn_IN1 [ EPWM filt & [XHIN 1 (RAFHRK ) V21
EHRPWM_TZn_IN2 [ EPWM filt &% XN\ 2 (RH-THE %) R16. R20
EHRPWM_TZn_IN3 [ EPWM filt & [X#IN 3 (RAFAE %K) P16
EHRPWM_TZn_IN4 [ EPWM filt &% XN 4 (RH-TFHER ) P17. P19
EHRPWM_TZn_IN5 [ EPWM filt & XN 5 ( RAFAE %K) R21. Y18
% 5-15. EPWMO 1= 53 B
faEH 11] AT 9 (3] ALV PIN [4]
EHRPWMO_A 10 EPWM fith A u20
EHRPWMO_B 10 EPWM it B u1s
EHRPWMO0_SYNCI I MANEB S]] EPWM B 1 F B4 T20
EHRPWMO0_SYNCO o A EPWM HEHE S0 5] I [ 25 % H u21
& 5-16. EPWM1 {51
fa5a# 1] %Eﬁ;ﬁZ] PLHA [3] ALV PIN [4]
EHRPWM1_A 10 EPWM fith A u19
EHRPWM1_B 10 EPWM it B V20
# 5-17. EPWM2 {514
7 1] A W 3] ALV PIN [4]
EHRPWM2_A 10 EPWM f#ith A V19
EHRPWM2_B 10 EPWM fi ! B T17
#* 5-18. EPWMS3 15 5 1i0H
554 [1] ;’gﬁzl i [3] ALV PIN [4]
EHRPWM3_A 10 EPWM #ith A V18
EHRPWM3 B 10 EPWM fi ! B Y21
EHRPWM3_SYNCI I AN S| IR EPWM BB [R5 Y20

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

fexxpiRsE 61

English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

I

TeExAS
INSTRUMENTS

www.ti.com.cn

% 5-18. EPWM3 {55387 (4%)

558K [1] %%?2] JH [3] ALV PIN [4]
EHRPWM3_SYNCO 0 I EPWM A5 31 4130 2| D £ (725 4 114 R17
% 5-19. EPWM4 {25185
2% 1] A W 3] ALV PIN [4]
EHRPWM4_A 10 EPWM #ith A R18
EHRPWM4 B 10 EPWM %t B T21
% 5-20. EPWM5 15581
552 [1] %%?2] BiH [3] ALV PIN [4]
EHRPWM5_A 10 EPWM #ith A T19
EHRPWM5_B 10 EPWM %t B W19
% 5-21. EPWM6 {551t BH
fB58HK [1] %%?2] JH [3] ALV PIN [4]
EHRPWM6_A 10 EPWM #irth A B14. N16
EHRPWM6_B 10 EPWM %t B A15. N17
EHRPWM6_SYNCI [ AR HE] EPWM RLH ) R4 C14. R19
EHRPWM6_SYNCO (o) M EPWM 5B S0 5| I [F] 25 4 B15. R20
% 5-22. EPWM7 1558
B84 [1] ggﬁzl PEH [3] ALV PIN [4]
EHRPWM7_A 10 EPWM #ith A P17. P5. W20
EHRPWM7_B 10 EPWM %t B R2. W21. Y18
% 5-23. EPWMS 1553 ¥
558 [1] ;@il PLH [3] ALV PIN [4]
EHRPWMS_A 10 EPWM #ith A V1. V21
EHRPWMS8_B 10 EPWM #ith B R16. W1
5.3.8 EQEP
5.3.8.1 MAIN i
% 5-24. EQEPO 15 58]
552 [1] %%?2] JH 3] ALV PIN [4]
EQEPO_A (1) [ EQEP FEAZHIA A D15. N16. Y2
EQEPO_B () [ EQEP [FA#iA B C16. N17. W2
) A16. R20.
EQEPO | 10 EQEP %7l 6. Y5
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% 5-24. EQEPO {5 S ¥i87 (%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
EQEPO_S (1) 10 EQEP il B16. R19. V3
(1) % EQEP AfE5HA LB IR AR IO ZHEEMELEEL , ESH TRM #LE —%.
#* 5-25. EQEP1 {25/
BSR4 1] ;siiﬁz] i [3] ALV PIN [4]
EQEP1_A () [ EQEP IEXZHIA A E15. T4. W20
EQEP1 B () [ EQEP IEA: A B E14. W21. W3
E16. R21.
(1)
EQEP1_| 10 EQEP %3] US. V6
EQEP1_S () 10 EQEP %3 D16. P19. P4
(1) % EQEP NS HRALEIhEE. AR 10 ZRBENELELR | SR TRM #A4HE —5.
% 5-26. EQEP2 5 581
fEEH 1] A 99 3] ALV PIN [4]
EQEP2_A () [ EQEP IEXHIA A C17. R5
EQEP2 B () I EQEP [Exfii\ B D17. W5. Y4
EQEP2_| ™M 10 EQEP %3] A17. W4
EQEP2 S (1 10 EQEP i&ifl B17. R1
(1) % EQEP NG5 EA LB R AR IO XHEEMTELEEL , ESH TRM #7F0E —
5.3.9 FSI
5.3.9.1 MAIN I
% 5-27. FSI0 RX 15 S8
fE5 4% [1] %@?2] i [3] ALV PIN [4]
FSI_RX0_CLK [ FSI B4l V19
FSI_RX0_DO [ FSI #i T17
FSI_RX0_D1 [ FSI ¥ R16
% 5-28. FSI0 TX {£ 51 8H
558 [1] %52%:2] PLH [3] ALV PIN [4]
FSI_TX0_CLK o) FSI i 4 T19
FSI_TX0_DO o) FSI #3 Y21
FSI_TX0_D1 o FSI % Y20
%= 5-29. FSI1 RX 1558
558 [1] ;gﬁz] PH [3] ALV PIN [4]
FSI_RX1_CLK [ FSI 4 W20
FSI_RX1_DO [ FSI %4 w21
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7 5-29. FSM RX 5 5418 (4:)

558K [1] %%?2] JH [3] ALV PIN [4]
FSI_RX1_D1 | FSI %45 V18
% 5-30. FSI1 TX {258
BRI 1] %‘z’i] W [3] ALV PIN [4]
FSI_TX1_CLK 0 FSI B4 N16
FSI_TX1_DO0O O FSI %45 P17
FSI_TX1_D1 O FSI %45 Y18
% 5-31. FSI2 RX {528
558 [1] %@ﬁﬂ i [3] ALV PIN [4]
FSI_RX2_CLK I FSI s 4 T20
FSI_RX2_DO0 | FSI #4E u21
FSI_RX2 D1 I FSI % T18
% 5-32. FSI3 RX {5 5 4i B
{4 1] Al 99 [3] ALV PIN [4]
FSI_RX3_CLK I FSI i 4 u20
FSI_RX3_DO0 I FSI %4 u18
FSI_RX3_D1 I FSI ¥ u19
% 5-33. FSI4 RX {5 2{iHf
&5 4% 1] ;s%?z] BB [3] ALV PIN [4]
FSI_RX4_CLK | FSI B4 R17
FSI_RX4_DO I FSI $fs V20
FSI_RX4_D1 | FSI ¥ V21
% 5-34. FSI5 RX {52181
558 [1] 252?2] PLH [3] ALV PIN [4]
FSI_RX5_CLK | FSI I 4f P16
FSI_RX5_DO0 | FSI #iE R18
FSI_RX5_D1 I FSI %3 T21
5.3.10 GPIO
5.3.10.1 MAIN 3
% 5-35. GP10O0 {528
558 [1] ;@il PLH [3] ALV PIN [4]
GPIO0_0 10 8 R S\ N20
GPIOO_1 10 38 N N21
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% 5-35. GPIOO0 {5 58 (4:)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
GPIO0_2 10 SR EE TN et N19
GPIO0_3 10 SRR N e M19
GPIOO0_4 [o] BNk PN Tk M18
GPIO0_5 10 SRR N ey M20
GPIOO0_6 [o] SNk PN M21
GPIOO0_7 10 T FH N P21
GPIOO0_8 [o] SNk PN P20
GPIO0_9 10 T FH i N18
GPIOO0_10 10 SR PN M17
GPIO0_11 10 I FH i L19
GPIO0_12 10 38 P N\ e L18
GPIO0_13 10 T FH N K17
GPIOO_14 10 38 A N L17
GPIOO_15 [o] STVEE PN T20
GPIO0_16 10 38 FE A N A uz21
GPIOO0_17 [o] SNk PN T T18
GPIO0_18 10 SRR N e u20
GPIO0_19 10 N AA14
GPI00_20 10 SRR N e Y13
GPIO0_21 10 BNk PN Tk V20
GPIO0_22 [o] SV PN i V21
GPIO0_23 [o] SNk PN V19
GPIO0_24 [o] L PN 7
GPIOO0_25 [o] JEH N R16
GPIO0_26 10 T FH N W20
GPIOO0_27 10 SN EE PN e w21
GPIO0_28 10 T FH N V18
GPIO0_29 10 JEHR N Y21
GPIOO0_30 10 T i Y20
GPI00_31 10 SUbEE PN ot R17
GPIO0_32 10 T FH N P16
GPIO0_33 10 3 FH VA R18
GPIOO0_34 [o] SR PN T T21
GPIO0_35 10 SRR N e P17
GPIO0_36 10 SRR TN Tt T19
GPI00_37 10 SRR N e W19
GPIO0_38 [o] SNk PN Y18
GPI0O0_39 10 SRR N e N16
GPIO0_40 [o] SNk PN N17
GPIOO0_41 10 T FH S R19
GPIOO0_42 [o] SR PN R20
GPIO0_43 (™M 10 I FH i N P19
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% 5-35. GPIOO 15 58 (4¢)
847 1] el 94 [3] ALV PIN [4]

GPIO0_44 (D 10 SR EE TN et R21
GPIO0_45 [o] A H N Y7
GPIOO0_46 [o] BNk PN Tk us
GPIOO_47 [o] S PN w8
GPIOO0_48 [o] SNk PN V8
GPIO0_49 [o] S PN Y8
GPIO0_50 [o] SNk PN V13
GPIO0_51 10 T FH i AAT7
GPIO0_52 10 SR PN u13
GPIO0_53 10 I FH i w13
GPIO0_54 10 SUNEE PN nfed u1s
GPIOO0_55 10 T FH N u14
GPIO0_56 10 SUNEE N ol AA8
GPIOO_57 [o] STVEE PN U9
GPIO0_58 10 3 FH i wo
GPIO0_59 10 TN AA9
GPIO0_60 [o] S PN Y9
GPIO0_61 10 N \E
GPIO0_62 10 SRR N e u7z
GPIO0_63 10 BNk PN Tk \%
GPIOO_64 [o] JEH N w7
GPIO0_65 [o] SNk PN W11
GPIO0_66 10 SRR N V11
GPIOO0_67 [o] JEH N AA12
GPIOO0_68 10 T FH N Y12
GPIO0_69 10 SN EE PN e W12
GPIO0_70 10 T FH N AA13
GPIO0_71 10 JEHR N u11
GPIO0_72 10 T i V15
GPI00_73 10 SUbEE PN ot u12
GPIO0_74 10 T FH N V14
GPIO0_75 10 3 FH VA W14
GPIO0_76 10 SRR TN AA10
GPIO0_77 10 SV PN i V10
GPIO0_78 10 SRR TN Tt u10
GPI00_79 10 SRR N e AA
GPIO0_80 [o] SNk PN Y11
GPIOO0_81 10 3R N Y10
GPIOO0_82 [o] SNk PN u18
GPIOO0_83 10 T FH S u19
GPIO0_84 [o] SR PN V12
GPIO0_85 10 SEEREEE N AA6
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% 5-35. GPIOO0 {5 58 (4:)

35%?2] P [3] ALV PIN [4]
GPIO0_86 10 SR EE TN et Y6
(1) %GPIOMNESAA LB, AX 10 XPHEENHEZEL , ES0H TRM S/ E —%.
% 5-36. GPIO1 {55 HH
;5;&‘?2] B9 [3] ALV PIN [4]

GPIO1_0 [o] A H N Y1
GPIO1_1 10 SNk PN R4
GPIO1_2 10 38 N U2
GPIO1_3 [o] SR PN V2
GPIO1_4 10 bl ek PN il AA2
GPIO1_5 [o] SR PN R3
GPIO1_6 10 SEEREEE PN T3
GPIO1_7 [o] SN EE PN ™
GPIO1_8 10 I FH i T2
GPIO1_9 [o] SN EE PN T we
GPIO1_10 10 T FH i i AAS5
GPIO1_11 10 3 i N Y3
GPIO1_12 10 T FH N AA3
GPIO1_13 10 3 FH N Vi R6
GPIO1_14 [o] SNk PN V4
GPIO1_15 [o] JE RN T5
GPIO1_16 [o] BNk PN Tk u4
GPIO1_17 10 I N U1
GPIO1_18 10 SNk PN V1
GPIO1_19 10 3o i N W1
GPIO1_20 [o] JEH N Y2
GPIO1_21 10 T FH N w2
GPIO1_22 [o] SR PN V3
GPIO1_23 10 SRSk PN T4
GPIO1_24 10 SGNEE PN w3
GPIO1_25 10 SUNEEE N P4
GPIO1_26 [o] S E NG ] R5
GPIO1_27 [o] SVEE PN i US
GPIO1_28 10 3 FH VA R1
GPIO1_29 [o] SR PN T Y5
GPIO1_30 [o] AN 0
GPIO1_31 [o] SNk PN w4
GPIO1_32 [o] SN Y4
GPIO1_33 [o] bk PN Tk T6
GPIO1_34 [o] S PN ué
GPIO1_35 [o] SNk PN us
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% 5-36. GPIO1 {5598 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
GPIO1_36 10 8P A N F AA4
GPIO1_37 [o] A H N V5
GPIO1_38 [o] BNk PN Tk PS5
GPIO1_39 [o] S PN R2
GPIO1_40 [o] SNk PN P2
GPIO1_41 10 T FH N P3
GPIO1_42 [o] SNk PN D12
GPIO1_43 10 T FH i C13
GPIO1_44 10 SR PN D13
GPIO1_45 10 I FH i A13
GPIO1_46 10 SN EE PN A14
GPIO1_47 10 T FH N B14
GPIO1_48 10 SUNEE N ol D14
GPIO1_49 10 T FH N C14
GPIO1_50 [o] SN B15
GPIO1_51 10 TN A15
GPIO1_52 10 SV PN D15
GPIO1_53 10 N C16
GPIO1_54 10 STV PN B16
GPIO1_55 10 BNk PN Tk A16
GPIO1_56 [o] JEH N E15
GPIO1_57 [o] SNk PN E14
GPIO1_58 10 T A D16
GPIO1_59 [o] JEH N E16
GPIO1_60 10 T FH N A17
GPIO1_61 10 SRSk PN ofed B17
GPIO1_62 10 T FH N c17
GPIO1_63 10 & A N D17
GPIO1_64 0D T i A18
GPIO1_65 IOD S EL PN B18
GPIO1_66 10 T FH N C18
GPIO1_67 10 3 FH VA B19
GPIO1_68 (D 10 SRR TN D18
GPIO1_69 10 SRR N e A19
GPIO1_70 (™ [e]n) SRR TN Tt C19
GPIO1_ 71 (™M 10 I N K18
GPIO1_72(™M [o] SNk PN K19
GPIO1_73 (™M 10 3R N L21
GPIO1_74 (™M [o] SNk PN K21
GPIO1_75 (™M 10 T FH S L20
GPIO1_76 () [o] SR PN J19
GPIO1 77 () 10 I FH i N D19

68 AR

— fi
w
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% 5-36. GPIO1 {5598 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
GPIO1_78 (M 10 SR EE TN et C20
GPIO1_79 [o] A H N E19
(1) ZGPIOHNETEE LBIIEE. AR 0 LHRENEZEE , WM TRM #FLE —#.
5.3.10.2 MCU

% 5-37. MCU_GPIOO0 155 A

(=227 1] ;@E"le P9 [3] ALV PIN [4]
MCU_GPIO0_0 () 10 SRSk N E8
MCU_GPIO0_1 ™ [o] S SN D8
MCU_GPIO0_2 [o] I AN P A8
MCU_GPIOO0_3 10 3 FH VA A9
MCU_GPIO0_4 [o] Bk PN B6
MCU_GPIO0_5 ™ [o] SN A7
MCU_GPIOO0_6 (1) 10 Blib kP B7
MCU_GPIO0_7 [o] A H N D7
MCU_GPIOO0_8 10 Bl kP c7
MCU_GPIO0_9 [o] A H N c8
MCU_GPIO0_10 [o] SLEL PN E7
MCU_GPIO0_11 [o] S PN E6
MCU_GPIO0_12 (™ 10 P A C6
MCU_GPIO0_13 (1) 10 SRSk PN D6
MCU_GPIO0_14 [o] SL RPN C9
MCU_GPIO0_15 10 SUREEE N D9
MCU_GPIO0_16 () [o] SR PN B8
MCU_GPIO0_17 (1) 10 SUNEEE N B9
MCU_GPIOO_18 0D 3 FH A E9
MCU_GPIO0_19 IOD T FH N A10
MCU_GPIO0_20 () 10 3 FH Vi A11
MCU_GPIO0_21 () [o] SNk PN B10
MCU_GPIO0_22 [o] S PN B13
(1) ZGPIOHNETHEAE LB IIEE. AX 10 LHERENEZEE , HSH TRM #4FLE —#.
5.3.11 GPMC
5.3.11.1 MAIN %

% 5-38. GPMCO 15 51i B

B85 8 [1] %ggﬁﬂ PHA [3] ALV PIN [4]
GPMCO_ADVn_ALE 0 GPMC il 2k (KAL) Stk i E5e P16
GPMCO_CLK 0 GPMC It} 4 R17
GPMCO_DIR 0 GPMC ## 2k 45 5 J7 il N17
GPMCO_FCLK_MUX (0] JEI % i AR R I PR GPMC Thig B R17
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# 5-38. GPMCO {5 S ¥iBi (42)

BELR 1] ggg‘j’;z] i [3] ALV PIN [4]
GPMCO_OEn_REn o %P)MC AR RE (RSP R ) BUREUERE (KHETE R18
GPMCO_WEn ¢} GPMC B AffifE (KR-FER) T21
GPMCO_WPn o GPMC N B AR (AIRHFA AL ) N16
GPMCO_AO 0z EF;;/IRE Mtk 0 fv . (R TA G 8 A2 ik S H U2. U7
GPMCO_A1 0z %?ﬁiiﬁjﬁjﬁi%ﬁ??ﬁ GPMC #hdik 1 filt , A/D 2K AA2. V7
GPMCO_A2 0z %?ﬁi@iiﬁjﬁiﬁ;ﬁhh GPMC #hki: 2 %t , A/D 25 T2. W7
GPMCO_A3 0z %?ﬁiiiifb%?Tﬁ GPMC #udi: 3 il , A/D 2K V4. W1
GPMCO_A4 oz %?ﬁj}i%iﬁii%?Tﬁ GPMC 33 4 fith , AID 285 Ua. Vi1
GPMCO_A5 07 %?ﬁiﬁiiﬁii%ﬁTﬁ GPMC #di: 5 %t , A/D £ AA12. V1
GPMCO_AG 07 %?ﬁiiﬂjﬁjiﬁ%ﬁ?ﬁ GPMC Hhil 6 fitt , A/D ZHE W1 Y12
GPMCO_A7 0z %?ﬁi&iﬂﬁii*ﬁ;ﬁ?t GPMC itk 7 #ith , AID £ 5 W12. va
GPMCO_A8 0z %?ﬁiiiii%ﬁTﬁ GPMC #hdl: 8 it , A/D £ #5 AA13. T6
GPMCO_A9 oz g;ﬁi%iiﬁ%ﬁ?ﬁ GPMC #di: 9 ¥l , A/D £ #5 U11. UG
GPMCO_A10 07 g?ﬁj@ii?ﬁ’;ﬁjﬁﬁzﬁ;ﬁ GPMC Hihl 10 ¥t , AID 2% U5. V15

1 PN P
GPMCO_A11 oz |MDIFEWHMET GPUC I 1AL AD ZHE|  ppg gy
GPMCO_A12 oz g%igi%igéiﬁﬁ GPMC Hiuht: 12 4ty , AID £ P2. V14

: — , i

GPMCO_A13 07 ;%i;i%iﬁ%ﬁ?ﬁ GPMC Hihik 13 %ith , AID 2% P3. W14
GPMCO_A14 07 g?ﬁiﬁi@ﬁiﬁ%ﬁ?ﬁ GPMC Hihik 14 ¥t , AID 2% AA10. AA3
GPMCO_A15 07 %/%i;i%i@%ﬁ?t GPMC Hiht 15 %ith , AID £ R6. V10
GPMCO_A16 07 g?ﬁlﬁiﬂfi@%ﬁ?ﬁ GPMC Hih: 16 4t , AID 2% T5. U10
GPMCO_A17 07 g%:;igﬁig%ﬁ?ﬁ GPMC Hiht 17 %ith , AID 2% AATT. U1
GPMCO_A18 oz %%i;iﬁﬁ?;ﬁﬁm GPMC i 18 #ith , AID 2% T4 Y11
GPMCO_A19 07 g%i;i%i;&%ﬁ?h GPMC ikt 19 %ith , AID 2% R5. Y10
GPMCO_A20 07 g%j;i?ﬁiiﬁﬁ?ﬁ GPMC Hih: 20 ¥t , AID 2% R21
GPMCO_A21 07 g%jgi%iﬁ%ﬁ?h GPMC ik 21 %ith , AID 2% Y18
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% 5-38. GPMCO 5 5 ¥i¥ (%)

858 [1] %%?2] VLEA [3] ALV PIN [4]
GPMCD_A22 oz %ﬁ;?ﬁ?’iﬁﬁﬁ 9 GPMC Jisht 22 ffith | AID £ N6
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# 5-38. GPMCO {5 S ¥iBi (42)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
AID 285 TR T J9 GPMC 50l 23 S AJAf . AID
GPNICO_AD23 O s s 24 V1S
AID 2B TR T J9 GPMC 50l 24 S Al . AID
GPMCO_AD24 A P S T e w13
AID 2B FTB 9 GPMC 50l 25 f /At . AID
GPMCO_AD25 0 Lo mm s R I N0 26 Hath u15
AID 2B S TR F 9 GPMC 50l 26 S M4t . AID
GPMCO_AD26 S L ut4
A/D 2% IR T GPMC 3l 27 BN/ , AID
GPMCO_AD27 10 e mrsa st F I 28 fth ARS
AID LB SLATBIA F %9 GPMC B0Ji 28 S A4t . AID
GPMC0_AD28 0 e mrsa ek R M A 20 itk U
AID 2B FTBE F J9 GPMC 50l 29 S /At . AID
GPMC0_AD29 0 e s R R A 30 itk we
AID 2B S TR T J9 GPMC 50l 30 S /At . AID
GPMC0_AD30 S L e AR9
AID 2B S FTBEA 9 GPMC 50l 31 /At . AID
GPMC0_AD31 0 s sk F b ek O ot v
GPMCO_BEON CLE O |GPMC s i firhl (TR ) sidn & B ffe P17
GPMCO_BEn O |GPMC b i fffE (TR ) T19
GPMCO_BE2n 0 GPMC iz i fiifig (16 T3 24 ) V9
GPMCO_BE3n O |GPMC ffirs i ffife (TR ) AA14
GPMCO_CSn0 0 GPMC it 0 ( fIEHFA 2 ) R19
GPMCO_CSn O |GPMC fiik 1 ( b T4 ) R20
GPMCO_CSn2 0 GPMC J it 2 (flEHFA 2 ) P19
GPMCO0_CSn3 (o] GPMC Fi%& 3 (fKH- AR ) R21
GPMCO_WAITO [ GPMC #Mi&fifan W19
GPMCO_WAIT1 | GPMC Mt 47 Y18
5.3.12 12C
5.3.12.1 MAIN 3
& 5-39. 12C0 155 ¥ 8
558 1] ;Jsfgﬁz] i [3] ALV PIN [4]
12C0_SCL 10D 12C It4f A18
12C0_SDA 10D 12C #dE B18
% 5-40. 12C1 {E 25
BEAH 1] ;@’E] 9 [3] ALV PIN [4]
12C1_SCL 10D 12C It4f C18
12C1_SDA 10D 12C % B19
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% 5-41.12C2 {5545

. 5 "

58 4% [1] %7 2] WA [3] ALV PIN [4]
12C2_SCL I0D 12C % C13. P19
12C2_SDA 10D 12C i D14. R21

& 5-42.12C3 {554 H

R 1] e B9 [3] ALV PIN [4]
12C3_SCL 10D 12C %k Cc17
12C3_SDA 10D 12C B4 D17
5.3.12.2 MCU I

% 5-43. MCU_I2C0 5548

52 [1] ;}s%?z] JHA [3] ALV PIN [4]
MCU_I2C0_SCL 10D 12C 4 E9
MCU_I2C0_SDA 10D 12C %4 A10

% 5-44. MCU_I2C1 {5548

o 55 \

BS54 [1] ¥ [2] PEH [3] ALV PIN [4]
MCU_I2C1_SCL 0D 12C I 4 A11
MCU_I2C1_SDA 0D 12C ¥ B10
5.3.13 MCAN

5.3.13.1 MAIN i
% 5-45. MCANO 125115

(B 1] 3@% WA [3] ALV PIN [4]
MCANO_RX | MCAN #zU s B17
MCANO_TX (o] MCAN K i% 545 A17

# 5-46. MCAN1 5 5 i HH

552 [1] ;is%?z] JH [3] ALV PIN [4]
MCAN1_RX [ MCAN 4215 s D17
MCAN1_TX o) MCAN /& 3% 547 c17
5.3.14 MCSPI

5.3.14.1 MAIN 3,
%+ 5-47. MCSPIO0 {5 &80

55 .
= R [1 B [3 ALV PIN [4
1= A2H [1] # 12] 9 [3] [4]
SPI0_CLK 10 SPI i D13
SPI0O_CSO0 10 SPI Jrik 0 D12
SPI0_CS1 10 SPI i 1 C13
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% 5-47. MCSPI0 {558 (4%)

558K [1] %%?2] JH [3] ALV PIN [4]
SPI0_CS2 10 SPI Jik 2 B16
SPI0_CS3 10 SPI At 3 A16
SPI0_DO 10 SPI ¥4 0 A13
SPI0_D1 10 SPI ## 1 A14
% 5-48. MCSPI1 {5 2t HH
BS54 [1] ggﬁzl PEH [3] ALV PIN [4]
SPIM1_CLK 10 SPI Il c14
SPI1_CS0 10 SPI At 0 B14
SPIM1_CS1 10 SPI Jik 1 D14
SPI1_CS2 10 SPI Fritk 2 D16
SPIM1_CS3 10 SPI Jik 3 E16
SPI1_DO 10 SPI ##k 0 B15
SPI1_D1 10 SPI ## 1 A15
* 5-49. MCSPI2 {55 Vi HH
B8] %%?2] JH [3] ALV PIN [4]
SPI2_CLK 10 SPI i 4 E14
SPI2_CS0 10 SPI At 0 E15
SPI2_CS1 10 SPI Jik 1 c18
SPI2_CS2 10 SPI Atk 2 B19
SPI2_CS3 10 SPI ik 3 A19
SPI2_DO 10 SPI %4 0 D15
SPI2_D1 10 SPI ## 1 C16
% 5-50. MCSPI3 {558
552 [1] ;igﬁz] JH 3] ALV PIN [4]
SPI3_CLK 10 SPI 14 U4
SPI3_CSO 10 SPI ik 0 U1
SPI3_CS1 10 SPI it 1 T5
SPI3_CS2 10 SPI Atk 2 V12
SPI3_CS3 10 SPI ik 3 V15
SPI3_DO 10 SPI #i# 0 R6
SPI3_D1 10 SPI ## 1 V4
% 5-51. MCSPI4 {5 5iiH
fE5 4% [1] %@?2] BiH [3] ALV PIN [4]
SPI4_CLK 10 SPI B4 B16
SPl4_CSO 10 SPI ik 0 E16
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% 5-51. MCSPI4 {558 (4:)

o 55 \

558K [1] 7 [2] JH [3] ALV PIN [4]
SPI4_CS1 10 SPI ik 1 A17
SPI4_CS2 10 SPI ik 2 B17
SPI4_CS3 10 SPI Fi% 3 D18
SPI14_DO0 10 SPI %4 0 A16
SPI4_D1 10 SPI % 1 D16
5.3.14.2 MCU

% 5-52. MCU_MCSPIO0 15518
- 55 5

B58HK [1] %7 2] PiHA [3] ALV PIN [4]
MCU_SPIO_CLK [o) SPI I 4 E6
MCU_SPI0_CS0 [o] SPI Jii% 0 D6
MCU_SPI0_CS1 10 SPI }i% 1 cé
MCU_SPI0_CS2 [o] SPI Jri% 2 D8
MCU_SPI0_CS3 10 SPI }i% 3 BS
MCU_SPI0_DO [o] SPI ## 0 E7
MCU_SPIO_D1 10 SPI i 1 B6

% 5-53. MCU_MCSPH {558
o 55 \

558 [1] # 2] PiAd [3] ALV PIN [4]
MCU_SPI1_CLK 10 SPI It} D7
MCU_SPI1_CSO0 10 SPI Fi%& 0 A7
MCU_SPI1_CS1 [o] SPI % 1 B7
MCU_SPI1_CS2 10 SPI Fik 2 E8
MCU_SPI1_CS3 10 SPI }i% 3 B9
MCU_SPI1_DO [o] SPI #4 0 c7
MCU_SPI1_D1 [o] SPI %4 1 (of:]
5.3.15 MDIO
5.3.15.1 MAIN 1z

% 5-54. MDIOO 15518
o 55 \

fa5a# 1] *7 [2] BLH [3] ALV PIN [4]
MDIOO_MDC 0 MDIO =4 R2. Y6
MDIOO_MDIO 10 MDIO %3 AA6. P5
5.3.16 MMC
5.3.16.1 MAIN 3

# 5-55. MMCO 15 5 H]
- &3 ;

BS54 1] #7 [2] P8 [3] ALV PIN [4]

MMCO_CALPAD M A MMC/SD/SDIO # v i [H 4% F18
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% 5-55. MMCO 1553t 8] (%)

BB AR 1] el o8 [3] ALV PIN [4]
MMCO_CLK 10 MMC/SD/SDIO Fi} 4 G18
MMCO_CMD 10 MMC/SD/SDIO %74 J21
MMCO_DS 10 MMC $( 4 it it G19
MMCO_DATO 10 MMC/SD/SDIO %i# K20
MMCO_DAT1 10 MMC/SD/SDIO % J20
MMCO_DAT2 10 MMC/SD/SDIO %i#z J18
MMCO_DAT3 10 MMC/SD/SDIO % J17
MMCO_DAT4 10 MMC/SD/SDIO % H17
MMCO_DAT5 10 MMC/SD/SDIO %3 H19
MMCO_DAT6 10 MMC/SD/SDIO % H18
MMCO_DAT7 10 MMC/SD/SDIO % G17
(1) WTEZG| A VSS Z [ERE—ANME 10kQ 1% FLPH . 7SS [ 12 5| i i 41358 f I

% 5-56. MMC1 1553t

25 4%5 [1] ;,gzi] JH [3] ALV PIN [4]
MMC1_CLK 10 MMC/SD/SDIO Frf 4 L20
MMC1_CMD 10 MMC/SD/SDIO %74 J19
MMC1_SDCD [ SD A D19
MMC1_SDWP [ SD B R C20
MMC1_DATO 10 MMC/SD/SDIO %4 K21
MMC1_DAT1 10 MMC/SD/SDIO ##f L21
MMC1_DAT2 10 MMC/SD/SDIO %4 K19
MMC1_DAT3 10 MMC/SD/SDIO %i#z K18
5.3.17 OSPI
5.3.17.1 MAIN 1

% 5-57. OSPI0 {551t H

558 [1] ;5;’;2] PLH [3] ALV PIN [4]
OSPI0_CLK 0 OSPI i} Bl N20
OSPI0_DQS I OSPI| ¥#fE3E (DQS) B PR [H] iy A N19
OSPI0_ECC_FAIL [ OSPI ECC Kz L17
OSPI0_LBCLKO 10 OSPI £ [a I} 4 1 N21
OSPI0_CSn0 0 OSPI }itk 0 (fRH A2 ) L19
OSPI0_CSn1 o) OSPI Jit 1 (IRH AR ) L18
OSPI0_CSn2 o) OSPI }yitk 2 (fRHFAH 2 ) K17
OSPI0_CSn3 o) OSPI Jii% 3 (KHFAR ) L17
OSPI0_DO 10 OSPI ¥4 0 M19
OSPI0_D1 10 OSPI %4 1 M18
OSPI0_D2 10 OSPI ¥4 2 M20
OSPI0_D3 10 OSPI ¥4 3 M21
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% 5-57. OSPI0 15580 (4)

AR 1] el B [3] ALV PIN [4]
OSPI0_D4 10 OSPI %% 4 P21
OSPI0_D5 10 OSPI %47 5 P20
OSPI0_D6 10 OSPI %% 6 N18
OSPI0_D7 10 OSPI ¥i# 7 M17
OSPI0_RESET_OUTO 0 OSP| E ikt L17
OSPI0_RESET_OUT1 0 OSPI &k K17
5.3.18 B

% 5-58. FLIE(S 5
B 1] =Y P [3] ALV PIN [4]
R [2]
CAP_VDDSO0 (1) CAP 10 41 0 f4hHs e 2 B3 2 H12
CAP_VDDS1 () CAP 10 41 1 [ 4hs Fo25 283 2 T7
CAP_VDDS2 (M CAP 10 40 2 [AIA1 R 75 4 i 45 R11
CAP_VvDDS3 CAP 10 £ 3 (AR s 25 a4 N14
CAP_VDDS4 (1) CAP 10 4 4 [4hEE e 28 28 3% 2 M16
CAP_VDDS5 () CAP 10 41 5 (41 s 75 A L13
CAP_VDDSHV_MMC1 ) CAP SDIO_LDO 4 25 B b K15
CAP_VDDS_McCU (M CAP 10 MCU 4k H 75 28 i 32 H10
VDDA_0P85_SERDES0 PWR SERDESO 0.85V 41l HL i P12. P13
VDDA_0P85_SERDES0_C PWR SERDESO i 0.85V 48 i 5 P11
VDDA_0P85_USBO PWR USBO 0.85V #5411 Ha i T12
VDDA _1P8_SERDESO PWR SERDESO 1.8V 1] H1 R14
VDDA_1P8_USBO PWR USBO 1.8V 4Ll i R15
VDDA _3P3_SDIO PWR SDIO_LDO 3.3V it i H15
VDDA_3P3_USBO PWR USBO 3.3V H 4Ll i R13
VDDA_ADC PWR ADCO 4] F 5 J13
VDDA_MCU PWR RCOSC. POR. POK fil MCU_PLLO 4\ B35 K12
VDDA_PLLO PWR MAIN_PLLO. MAIN_PLL2 Ft MAIN_PLL14 30l st N12
VDDA_PLL1 PWR MAIN_PLL8 1 MAIN_PLL12 4, B35 HO
VDDA_PLL2 PWR MAIN_PLL1 B 5 J1
VDDA_TEMPO PWR TEMPO 400 B I G11
VDDA_TEMP1 PWR TEMP1 B4 FLIR L1
VDDR_CORE PWR RAM Hi i L10. M13
VDDSHV0 PWR 10 41 0 [ 10 HLJE F11. G12. G14
VDDSHV1 PWR 10 41 1 [ 10 Hi M7. N6. P7
VDDSHV2 PWR 10 41 2 ) 10 HJF R10. R8. T9
VDDSHV3 PWR 10 41 3 110 HLi P14. P15
VDDSHV4 PWR 10 41 4 9 10 BJF M14. M15
VDDSHV5 PWR 10 415 110 HL L14. L15
VDDSHV_MCU PWR 10 MCU [f] 10 HLiH F9. G10. G8
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& 5-58. VS S ULEH (&)

55 \

= X 11 B [3 ALV PIN [4
- F7. G6. H7.
VDDS_DDR PWR DDR PHY 10 Hij5 J6. K7. L6
VDDS_DDR _C PWR DDR % 10 B J8
VDDS_MMCO PWR MMCO PHY 10 H1J5 K14
VDDS_0SC PWR MCU_OSCO H H13
J10, J12.
L K11, K9. L12.
VDD_CORE PWR P A% L L8, M11. MS.
N10. N8. P9
VDD_DLL_MMCO PWR MMCO PLL #38 H 5 H14
VDD_MMCO PWR MMCO PHY Py 4% H i K13
VPP PWR TR 22 ROM % e G15
A1. A21. A5,
AB. AAT,
AA15, AA18.
AA21, C10.
C15. C3. D1.
E11. E13,
F10. F15. F8.
G1. G16. G3.
G7. G9. H11.
H20. H21.
H6. H8. J14.
J7. J9. K6.
K8. L1. L16.
VSsS GND |ty L3. L7. LO.
M10. M12.
M6. M8. N11.
N13. N15.
N7. N9. P1,
P10. P18.
P6. P8. R12.
R7. R9. T10,
T11. T15.
T16. T8. U3.
V17. W10.
W18, Y14.
Y17, Y19

(1) WBAHIRR) VDDSHVxX 5 #ILL 3.3V HLEEAT , WiZ5| X Fidh4imit 6.3V sk mHEE. 0.8uF % 1.5 0 F BEMERSE VSS. ks
RV IHEN BRI E . TAF R 2R PG S e T N i B E . R AHRY) VDDSHVX 5] X AE 1.8V Figfr , WA
SANERSET  EBERISEI 3.3V IBATHT T IR — AR, (RRERIEERIRE | BUE BRI S AR VDDSHVX 5| BIAHFIf) 1.8V HLjE.

(2) 34 SDIO_LDO ¥y VDDSHV5 fteiit | %5 b Fih 4t 6.3V 808 K1) 3.3 u F +20% A SE 3] VSS. Firik i 4 4% 4 Jil7e Al
BB TR Z AR T 4 A0Us SR SR M A . I, 24 VDDA_3P3_SDIO 5| It E#ER: 2] VSS I}, %5 far
HBEERR VSS,

5.3.19 PRU_ICSSG

&
PRU ICSSG fi&# —E£H®EM , L PRU GPO # GPI {5 KM nzhas. 24 TRM K
PRU_ICSSG — & iZ N # i ss 2 it R #4771 .
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5.3.19.1 MAIN 1

% 5-59. PRU_ICSSGO 1555

fERAH 1] e W [3] ALV PIN [4]
PRGO_ECAPO_IN_APWM_OUT 10 ;\i‘ﬂﬁ?%?gﬁ@ﬁﬁ (ECAP) #ii At ) PWM R2. U5
PRGO_ECAPO_SYNC_IN [ PRU-ICSSG ECAP R #iA P5. V5
PRGO_ECAPO_SYNC_OUT o) PRU-ICSSG ECAP [t AA4. V5
PRGO_IEPO_EDIO_OUTVALID 0 PRU_ICSSG Tk AR M 1/0 Hith A%k C13
PRGO_IEPO_EDC_LATCH_INO I PRU_ICSSG T Mk PAK R 43 A1 e 8774 V1
PRGO_IEPO_EDC_LATCH_IN1 I PRU_ICSSG Tk PASK W 45 A 2 A7 4 A T
PRGO_IEPO_EDC_SYNC_OUTO 0 PRU_ICSSG TMb LA P 44 2B 7] 204 HE W1
PRGO_IEPO_EDC_SYNC_OUT1 o) PRU_ICSSG Tl LA W 43 A 2 I 40 7] 25 % U1
PRGO_IEPO_EDIO_DATA_IN_OUT28 10 PRU_ICSSG Lk EAKMHT 1/O Hcyis i N\ /i weé
PRGO_IEPO_EDIO_DATA_IN_OUT29 10 PRU_ICSSG Tk BARMH 110 Hdffi N /4 AAS
PRGO_IEPO_EDIO_DATA_IN_OUT30 10 PRU_ICSSG Lk EAKFHT 1/O Hcyis i N/ Y5
PRGO_IEPO_EDIO_DATA_IN_OUT31 10 PRU_ICSSG Tk EAKRMH 110 Hdf s N\ /4 V6
PRGO_IEP1_EDC_LATCH_INO [ PRU_ICSSG Tk LA R 43 Ai 2B B A7 5N P5
PRGO_IEP1_EDC_LATCH_IN1 [ PRU_ICSSG Tl LA R 43 A 2 I S0 847 N W5
PRGO_IEP1_EDC_SYNC_OUTO o PRU_ICSSG Tl LA W 43 Afi 2Bt st ] 25 % 4 R2
PRGO_IEP1_EDC_SYNC_OUT1 o) PRU_ICSSG b BAJK 9 4377 2 Al 48 7 25 % V5
PRGO_MDIO0_MDC 0 PRU-ICSSG MDIO i P3
PRGO_MDIO0_MDIO 10 PRU-ICSSG MDIO #ifi P2
PRGO_PRUO_GPIO0 [ PRU-ICSSG PRU ¥4 A Y1
PRGO_PRUO_GPI1 [ PRU-ICSSG PRU # 4 A R4
PRGO_PRUO_GPI2 I PRU-ICSSG PRU #f4ii A u2
PRGO_PRUO_GPI3 I PRU-ICSSG PRU ##fE i\ V2
PRGO_PRUO_GPI4 [ PRU-ICSSG PRU %4 A AA2
PRGO_PRUO_GPI5 | PRU-ICSSG PRU # 4 A R3
PRGO_PRUO_GPI6 [ PRU-ICSSG PRU %4 A T3
PRGO_PRUO_GPI7 | PRU-ICSSG PRU ## i A ™
PRGO_PRUO_GPI8 [ PRU-ICSSG PRU %4 A T2
PRGO_PRUO_GPI9 | PRU-ICSSG PRU %34 A wWeé
PRGO_PRUO_GPI10 [ PRU-ICSSG PRU ##4i A AAS
PRGO_PRUO_GPI11 | PRU-ICSSG PRU %34\ Y3
PRGO_PRUO_GPI12 [ PRU-ICSSG PRU %4 A AA3
PRGO_PRUO_GPI13 [ PRU-ICSSG PRU %A R6
PRGO_PRUO_GPI14 [ PRU-ICSSG PRU %4 A V4
PRGO_PRUO_GPI15 [ PRU-ICSSG PRU ¥z A T5
PRGO_PRUO_GPI16 [ PRU-ICSSG PRU ¥4 4 A\ u4
PRGO_PRUO_GPI17 [ PRU-ICSSG PRU ¥4 A U1
PRGO_PRUO_GPI18 [ PRU-ICSSG PRU i A V1
PRGO_PRUO_GPI19 [ PRU-ICSSG PRU %4 A W1
PRGO_PRUO_GPOO0 10 PRU-ICSSG PRU ¥4t Y1
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2 5-59. PRU_ICSSGO {55181 (4:)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRGO_PRUO_GPO1 10 PRU-ICSSG PRU % il R4
PRGO_PRUO_GPO2 10 PRU-ICSSG PRU %4t U2
PRGO_PRUO_GPO3 10 PRU-ICSSG PRU %t V2
PRGO_PRUO_GPO4 10 PRU-ICSSG PRU ## it AA2
PRGO_PRUO_GPO5 10 PRU-ICSSG PRU % it R3
PRGO_PRUO_GPO6 10 PRU-ICSSG PRU ¥4t T3
PRGO_PRUO_GPO7 10 PRU-ICSSG PRU % it T
PRGO_PRUO_GPOS8 10 PRU-ICSSG PRU ¥4t T2
PRGO_PRUO_GPO9 10 PRU-ICSSG PRU % it we
PRGO_PRUO_GPO10 10 PRU-ICSSG PRU ¥4t AAS
PRGO_PRUO_GPO11 10 PRU-ICSSG PRU %t Y3
PRGO_PRUO_GPO12 10 PRU-ICSSG PRU %3 i AA3
PRGO_PRUO_GPO13 10 PRU-ICSSG PRU %4t R6
PRGO_PRUO_GPO14 10 PRU-ICSSG PRU ##fz 4t V4
PRGO_PRUO_GPO15 10 PRU-ICSSG PRU ##fa 4t T5
PRGO_PRUO_GPO16 10 PRU-ICSSG PRU ¥4t U4
PRGO_PRUO_GPO17 10 PRU-ICSSG PRU iz it U1
PRGO_PRUO_GPO18 10 PRU-ICSSG PRU % i Vi
PRGO_PRUO_GPO19 [o] PRU-ICSSG PRU ¥4z %t W1
PRGO_PRU1_GPIO0 [ PRU-ICSSG PRU %4 A Y2
PRGO_PRU1_GPI1 | PRU-ICSSG PRU i A w2
PRGO_PRU1_GPI2 [ PRU-ICSSG PRU %4 A V3
PRGO_PRU1_GPI3 I PRU-ICSSG PRU ##fE 4\ T4
PRGO_PRU1_GPI4 [ PRU-ICSSG PRU %4 A w3
PRGO_PRU1_GPI5 | PRU-ICSSG PRU i A P4
PRGO_PRU1_GPI6 [ PRU-ICSSG PRU %4 A RS
PRGO_PRU1_GPI7 [ PRU-ICSSG PRU ¥4 A W5
PRGO_PRU1_GPI8 I PRU-ICSSG PRU % A\ R1
PRGO_PRU1_GPI9 [ PRU-ICSSG PRU ¥4 A Y5
PRGO_PRU1_GPI10 [ PRU-ICSSG PRU ##& 4 A\ V6
PRGO_PRU1_GPI11 [ PRU-ICSSG PRU ¥4 A w4
PRGO_PRU1_GPI12 [ PRU-ICSSG PRU ##f& 4 A\ Y4
PRGO_PRU1_GPI13 [ PRU-ICSSG PRU ¥4 A T6
PRGO_PRU1_GPI14 [ PRU-ICSSG PRU # i A ué
PRGO_PRU1_GPI15 [ PRU-ICSSG PRU % i A us
PRGO_PRU1_GPI16 [ PRU-ICSSG PRU # 4 A AA4
PRGO_PRU1_GPI17 [ PRU-ICSSG PRU %4 A V5
PRGO_PRU1_GPI18 [ PRU-ICSSG PRU ¥#fz 4t A P5
PRGO_PRU1_GPI19 [ PRU-ICSSG PRU %4 A R2
PRGO_PRU1_GPOO0 [o] PRU-ICSSG PRU ##fz 4t Y2
PRGO_PRU1_GPO1 10 PRU-ICSSG PRU % it w2
PRGO_PRU1_GPO2 10 PRU-ICSSG PRU %t V3
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2 5-59. PRU_ICSSGO {55181 (4:)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRGO_PRU1_GPO3 10 PRU-ICSSG PRU % il T4
PRGO_PRU1_GPO4 10 PRU-ICSSG PRU %4t w3
PRGO_PRU1_GPO5 10 PRU-ICSSG PRU %t P4
PRGO_PRU1_GPO6 10 PRU-ICSSG PRU %kt R5
PRGO_PRU1_GPO7 10 PRU-ICSSG PRU % it W5
PRGO_PRU1_GPO8 [o] PRU-ICSSG PRU ¥4z %t R1
PRGO_PRU1_GPO9 10 PRU-ICSSG PRU % it Y5
PRGO_PRU1_GPO10 10 PRU-ICSSG PRU % V6
PRGO_PRU1_GPO11 10 PRU-ICSSG PRU % it w4
PRGO_PRU1_GPO12 10 PRU-ICSSG PRU %t Y4
PRGO_PRU1_GPO13 10 PRU-ICSSG PRU %t T6
PRGO_PRU1_GPO14 10 PRU-ICSSG PRU $#ffitt U6
PRGO_PRU1_GPO15 10 PRU-ICSSG PRU %4t us
PRGO_PRU1_GPO16 10 PRU-ICSSG PRU #i# it AA4
PRGO_PRU1_GPO17 10 PRU-ICSSG PRU #ii it V5
PRGO_PRU1_GPO18 10 PRU-ICSSG PRU ¥4t P5
PRGO_PRU1_GPO19 10 PRU-ICSSG PRU #i# 1t R2
PRGO_PWMO0_TZ_IN [ PRU_ICSSG PWM Bk [X #i A V1
PRGO_PWMO0_TZ_OUT o PRU_ICSSG PWM B il [X # W1
PRGO_PWM1_TZ_IN [ PRU_ICSSG PWM Bk [X 41 A P5
PRGO_PWM1_TZ_OUT o] PRU_ICSSG PWM Bk il [X 4 R2
PRGO_PWM2_TZ_IN [ PRU_ICSSG PWM Bk [X #i1 A T18. V6
PRGO_PWM2_TZ_OUT o PRU_ICSSG PWM B i [X 1 R1. U21
PRGO_PWM3_TZ_IN [ PRU_ICSSG PWM Bk il [X 41 A\ P16. W6
PRGO_PWM3_TZ OUT o PRU_ICSSG PWM Bk il [X 4 R17. Y3
PRGO_PWMO0_AO 10 PRU_ICSSG PWM #iti A AA3
PRGO_PWMO0_A1 10 PRU_ICSSG PWM #ii A V4
PRGO_PWMO_A2 10 PRU_ICSSG PWM #iith A u4
PRGO_PWMO0_BO 10 PRU_ICSSG PWM #itt B R6
PRGO_PWMO0_B1 10 PRU_ICSSG PWM #ith B T5
PRGO_PWMO0_B2 10 PRU_ICSSG PWM it B U1
PRGO_PWM1_A0 10 PRU_ICSSG PWM #iii A Y4
PRGO_PWM1_A1 10 PRU_ICSSG PWM #ii A ué
PRGO_PWM1_A2 10 PRU_ICSSG PWM #ii A AA4
PRGO_PWM1_BO 10 PRU_ICSSG PWM #ith B T6
PRGO_PWM1_B1 10 PRU_ICSSG PWM #ith B us
PRGO_PWM1_B2 10 PRU_ICSSG PWM it B V5
PRGO_PWM2_A0 10 PRU_ICSSG PWM #ii A u2. U20
PRGO_PWM2_A1 10 PRU_ICSSG PWM #iili A T2. U19
PRGO_PWM2_A2 10 PRU_ICSSG PWM #ii A V19. V3
PRGO_PWM2_BO 10 PRU_ICSSG PWM #itt B AA2. U18
PRGO_PWM2_B1 10 PRU_ICSSG PWM #ith B AA5. V20
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2 5-59. PRU_ICSSGO {55181 (4:)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRGO_PWM2_B2 10 PRU_ICSSG PWM #iil! B T17. W3
PRGO_PWM3_A0 10 PRU_ICSSG PWM #i i A V18, Y1
PRGO_PWM3_A1 [o] PRU_ICSSG PWM #irth A R18. T3
PRGO_PWM3_A2 10 PRU_ICSSG PWM #i i A T19. V2
PRGO_PWM3_B0 10 PRU_ICSSG PWM #i i B R4. Y21
PRGO_PWM3_B1 10 PRU_ICSSG PWM it B T1. T21
PRGO_PWM3_B2 10 PRU_ICSSG PWM #it B R3. W19
PRGO_RGMII1_RXC [ PRU_ICSSG RGMII 34 T3
PRGO_RGMII1_RX_CTL [ PRU_ICSSG RGMII #zi#sth AA2
PRGO_RGMII1_TXC 10 PRU_ICSSG RGMII /& isH b U4
PRGO_RGMII1_TX_CTL o] PRU_ICSSG RGMII %34t T5
PRGO_RGMII2_RXC [ PRU_ICSSG RGMII i R5
PRGO_RGMII2_RX_CTL [ PRU_ICSSG RGMII #i#shl W3
PRGO_RGMII2_TXC 10 PRU_ICSSG RGMII /& iz b AA4
PRGO_RGMII2_TX_CTL o] PRU_ICSSG RGMII %34t us
PRGO_RGMII1_RDO [ PRU_ICSSG RGMII $ I $54 Y1
PRGO_RGMII1_RD1 [ PRU_ICSSG RGMII #i#id R4
PRGO_RGMII1_RD2 [ PRU_ICSSG RGMII Bz u2
PRGO_RGMII1_RD3 [ PRU_ICSSG RGMII 3 V2
PRGO_RGMII1_TDO o] PRU_ICSSG RGMII K% Y3
PRGO_RGMII1_TD1 o] PRU_ICSSG RGMII % 3%% AA3
PRGO_RGMII1_TD2 o] PRU_ICSSG RGMII K34 R6
PRGO_RGMII1_TD3 o] PRU_ICSSG RGMII K365 V4
PRGO_RGMII2_RDO [ PRU_ICSSG RGMII 2% Y2
PRGO_RGMII2_RD1 [ PRU_ICSSG RGMII $: ¥ w2
PRGO_RGMII2_RD2 [ PRU_ICSSG RGMII % V3
PRGO_RGMII2_RD3 [ PRU_ICSSG RGMII $ ¥ T4
PRGO_RGMII2_TDO 0 PRU_ICSSG RGMII &% %4 W4
PRGO_RGMII2_TD1 o] PRU_ICSSG RGMII &3%%d Y4
PRGO_RGMII2_TD2 o] PRU_ICSSG RGMII %&3%%dt T6
PRGO_RGMII2_TD3 o] PRU_ICSSG RGMII K3%%4E ue
PRGO_UARTO_CTSn [ PRU-ICSSG UART fti&i% (KHFHR ) we
PRGO_UARTO_RTSn o] PRU-ICSSG UART i3k & i% ( flHEARL ) AA5
PRGO_UARTO_RXD [ PRU-ICSSG UART #:ic % Y5
PRGO_UARTO_TXD o] PRU-ICSSG UART % %43 V6

% 5-60. PRU_ICSSG1 1558
B [1] ;@il WA [3] ALV PIN [4]
- IR LPNER
PRG1_ECAPO_IN_APWM_OUT 10 ;\F::Wﬁ)s%iigﬁimﬁ (ECAP) %l \Sii b PWM V12
PRG1_ECAPO_SYNC_IN [ PRU-ICSSG ECAP R4 A Y13
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# 5-60. PRU_ICSSG1 {558 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRG1_ECAPQ_SYNC_OUT 0 PRU-ICSSG ECAP [t AA14
PRG1_IEP0O_EDIO_OUTVALID 0 PRU_ICSSG Tk EAKFHT 1/0 Hith A%k D14
PRG1_IEPO_EDC_LATCH_INO I PRU_ICSSG TMi PASK W 43 A1 2 A7 4 A V7
PRG1_IEPO_EDC_LATCH_IN1 I PRU_ICSSG Tk PAK R4 43 A1 e B A7 4 u13
PRG1_IEPO_EDC_SYNC_OUTO 0 PRU_ICSSG Tl AR 434 2 5] 25 4 w7
PRG1_IEPO_EDC_SYNC_OUT1 0 PRU_ICSSG Tl LA /4 44 2B b 7] 254 HE u7
PRG1_|IEPO_EDIO_DATA_IN_OUT28 10 PRU_ICSSG Tk BAKMH 110 Hcdf s N\ /4 u1s
PRG1_IEPO_EDIO_DATA_IN_OUT29 10 PRU_ICSSG T BAK FH 7 /O Hrdf i N\ /i u14
PRG1_|IEPO_EDIO_DATA_IN_OUT30 10 PRU_ICSSG Tk BAK M H 1/O Hdf s N\ /i V14
PRG1_IEPO_EDIO_DATA_IN_OUT31 10 PRU_ICSSG T AK 407 170 $df i A\ /i W14
PRG1_IEP1_EDC_LATCH_INO [ PRU_ICSSG Tl BAJK R 43 A 2 I S0 847 4N Y13
PRG1_IEP1_EDC_LATCH_IN1 [ PRU_ICSSG Tk LA M 43 #i 2 A B 847 5N V15
PRG1_IEP1_EDC_SYNC_OUTO o] PRU_ICSSG b BAJK 9 4377 2 A 4 7 25 % V12
PRG1_IEP1_EDC_SYNC_OUT1 ¢} PRU_ICSSG i BASK W 43 A 2B 7] 2546 AA14
PRG1_MDIO0_MDC o) PRU-ICSSG MDIO It Y6
PRG1_MDIO0_MDIO 10 PRU-ICSSG MDIO % AAG
PRG1_PRUO_GPIO [ PRU-ICSSG PRU ##E 4 A\ Y7
PRG1_PRUO_GPI1 | PRU-ICSSG PRU %tfia#i A us
PRG1_PRUO_GPI2 [ PRU-ICSSG PRU # 4 A wsa
PRG1_PRUO_GPI3 [ PRU-ICSSG PRU %4 A V8
PRG1_PRUO_GPI4 | PRU-ICSSG PRU i A Y8
PRG1_PRUO_GPI5 [ PRU-ICSSG PRU %4 A V13
PRG1_PRUO_GPI6 [ PRU-ICSSG PRU ¥4t A\ AAT
PRG1_PRUO_GPI7 [ PRU-ICSSG PRU %4 A u13
PRG1_PRUO_GPI8 | PRU-ICSSG PRU i A w13
PRG1_PRUO_GPI9 [ PRU-ICSSG PRU %4 A u15
PRG1_PRUO_GPI10 [ PRU-ICSSG PRU ¥4 A u14
PRG1_PRUO_GPI11 I PRU-ICSSG PRU % A\ AA8
PRG1_PRUO_GPI12 [ PRU-ICSSG PRU ¥4 A U9
PRG1_PRUO_GPI13 [ PRU-ICSSG PRU ##& 4 A\ W9
PRG1_PRUO_GPI14 [ PRU-ICSSG PRU ##i A\ AA9
PRG1_PRUO_GPI15 [ PRU-ICSSG PRU ##f& 4 A\ Y9
PRG1_PRUO_GPI16 [ PRU-ICSSG PRU ###i A V9
PRG1_PRUO_GPI17 [ PRU-ICSSG PRU ##E 4 A\ u7
PRG1_PRUO_GPI18 | PRU-ICSSG PRU %tfia#i A v7
PRG1_PRUO_GPI19 [ PRU-ICSSG PRU ##f& 4t A\ w7
PRG1_PRUO_GPOO 10 PRU-ICSSG PRU %t Y7
PRG1_PRUO_GPO1 10 PRU-ICSSG PRU ¥4t us
PRG1_PRUO_GPO2 10 PRU-ICSSG PRU % it w8
PRG1_PRUO_GPO3 10 PRU-ICSSG PRU %t \%:
PRG1_PRUO_GPO4 10 PRU-ICSSG PRU % it Y8
PRG1_PRUO_GPO5 10 PRU-ICSSG PRU %t V13
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# 5-60. PRU_ICSSG1 {558 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRG1_PRU0_GPO6 10 PRU-ICSSG PRU ##fE il AAT
PRG1_PRUO_GPO7 10 PRU-ICSSG PRU %4t u13
PRG1_PRU0_GPO8 10 PRU-ICSSG PRU #i##i W13
PRG1_PRUO_GPO9 [o] PRU-ICSSG PRU ##f 4t u1s
PRG1_PRUO_GPO10 10 PRU-ICSSG PRU #i## u14
PRG1_PRUO_GPO11 10 PRU-ICSSG PRU %t AA8
PRG1_PRUO_GPO12 10 PRU-ICSSG PRU ##f4i it u9
PRG1_PRUO_GPO13 10 PRU-ICSSG PRU %t w9
PRG1_PRUO_GPO14 10 PRU-ICSSG PRU #t#f4fit AA9
PRG1_PRUO_GPO15 10 PRU-ICSSG PRU %t Y9
PRG1_PRUO_GPO16 10 PRU-ICSSG PRU ##fa 4t \E
PRG1_PRUO_GPO17 10 PRU-ICSSG PRU %3 i u7
PRG1_PRUO_GPO18 [o] PRU-ICSSG PRU ##f 4t %
PRG1_PRUO_GPO19 10 PRU-ICSSG PRU #i# it w7
PRG1_PRU1_GPI0 | PRU-ICSSG PRU %i#fififi A w11
PRG1_PRU1_GPI1 [ PRU-ICSSG PRU ¥4 A v
PRG1_PRU1_GPI2 [ PRU-ICSSG PRU ##E 4 A\ AA12
PRG1_PRU1_GPI3 [ PRU-ICSSG PRU ##z#ii A Y12
PRG1_PRU1_GPI4 [ PRU-ICSSG PRU # 4 A W12
PRG1_PRU1_GPI5 [ PRU-ICSSG PRU ¥4 A AA13
PRG1_PRU1_GPI6 [ PRU-ICSSG PRU ¥#&#ii A\ u11
PRG1_PRU1_GPI7 [ PRU-ICSSG PRU ##fii A V15
PRG1_PRU1_GPI8 | PRU-ICSSG PRU %34 A u12
PRG1_PRU1_GPI9 [ PRU-ICSSG PRU ##&4ii A V14
PRG1_PRU1_GPI10 | PRU-ICSSG PRU i A w14
PRG1_PRU1_GPI11 [ PRU-ICSSG PRU ##&4i A AA10
PRG1_PRU1_GPI12 | PRU-ICSSG PRU ¥4 A V10
PRG1_PRU1_GPI13 | PRU-ICSSG PRU Hifi#i A u10
PRG1_PRU1_GPI14 [ PRU-ICSSG PRU ¥4 A AA11
PRG1_PRU1_GPI15 | PRU-ICSSG PRU %i#fififi A Y11
PRG1_PRU1_GPI16 [ PRU-ICSSG PRU ¥4 A Y10
PRG1_PRU1_GPI17 [ PRU-ICSSG PRU ##fifi A AA14
PRG1_PRU1_GPI18 [ PRU-ICSSG PRU ¥4 A Y13
PRG1_PRU1_GPI19 [ PRU-ICSSG PRU # i A V12
PRG1_PRU1_GPOO 10 PRU-ICSSG PRU % il wiit
PRG1_PRU1_GPO1 10 PRU-ICSSG PRU %4t L
PRG1_PRU1_GPO2 10 PRU-ICSSG PRU #i##i AA12
PRG1_PRU1_GPO3 10 PRU-ICSSG PRU %t Y12
PRG1_PRU1_GPO4 10 PRU-ICSSG PRU %zt W12
PRG1_PRU1_GPO5 [o] PRU-ICSSG PRU ##fz 4t AA13
PRG1_PRU1_GPO6 10 PRU-ICSSG PRU ¥l ffith Ut
PRG1_PRU1_GPO7 10 PRU-ICSSG PRU %t V15
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# 5-60. PRU_ICSSG1 {558 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRG1_PRU1_GPO8 10 PRU-ICSSG PRU ##fE il u12
PRG1_PRU1_GPO9 [o] PRU-ICSSG PRU ¥4z %t V14
PRG1_PRU1_GPO10 10 PRU-ICSSG PRU #i##i w14
PRG1_PRU1_GPO11 10 PRU-ICSSG PRU ## it AA10
PRG1_PRU1_GPO12 10 PRU-ICSSG PRU ##f4fi V10
PRG1_PRU1_GPO13 [o] PRU-ICSSG PRU ¥4z %t u10
PRG1_PRU1_GPO14 10 PRU-ICSSG PRU %4l AAT
PRG1_PRU1_GPO15 10 PRU-ICSSG PRU %t Y11
PRG1_PRU1_GPO16 10 PRU-ICSSG PRU %4l Y10
PRG1_PRU1_GPO17 10 PRU-ICSSG PRU %t AA14
PRG1_PRU1_GPO18 10 PRU-ICSSG PRU %4t Y13
PRG1_PRU1_GPO19 10 PRU-ICSSG PRU %4t V12
PRG1_PWMO_TZ_IN [ PRU_ICSSG PWM Bl IX i\ V7
PRG1_PWMO_TZ_OUT o] PRU_ICSSG PWM B i [X % W7
PRG1_PWM1_TZ_IN [ PRU_ICSSG PWM Bl [X 1 A Y13
PRG1_PWM1_TZ_OUT o} PRU_ICSSG PWM /i [X i V12
PRG1_PWM2_TZ_IN [ PRU_ICSSG PWM Bk [X A P19. W14
PRG1_PWM2_TZ_OUT o] PRU_ICSSG PWM [ i [X i ! R20. U12
PRG1_PWM3_TZ_IN [ PRU_ICSSG PWM Bk X A u15
PRG1_PWM3_TZ_OUT o] PRU_ICSSG PWM i [X i ! AA8
PRG1_PWMO_AO 10 PRU_ICSSG PWM #it A U9
PRG1_PWMO_A1 10 PRU_ICSSG PWM #itt A AA9
PRG1_PWMO_A2 10 PRU_ICSSG PWM #ii A V9
PRG1_PWMO0_B0 10 PRU_ICSSG PWM fit: B w9
PRG1_PWMO_B1 10 PRU_ICSSG PWM it} B Y9
PRG1_PWMO0_B2 10 PRU_ICSSG PWM fiili B u7
PRG1_PWM1_A0 10 PRU_ICSSG PWM #it A V10
PRG1_PWM1_A1 10 PRU_ICSSG PWM #iith A AA11
PRG1_PWM1_A2 10 PRU_ICSSG PWM #it A Y10
PRG1_PWM1_B0 10 PRU_ICSSG PWM it B u10
PRG1_PWM1_B1 10 PRU_ICSSG PWM #it} B Y11
PRG1_PWM1_B2 10 PRU_ICSSG PWM fiii B AA14
PRG1_PWM2_A0 10 PRU_ICSSG PWM #ii i A N16. W8
PRG1_PWM2_A1 10 PRU_ICSSG PWM #ii A P17. W13
PRG1_PWM2_A2 10 PRU_ICSSG PWM #itt A AA12, V21
PRG1_PWM2_B0 10 PRU_ICSSG PWM fii; B N17. Y8
PRG1_PWM2_B1 10 PRU_ICSSG PWM fi i B U14. Y18
PRG1_PWM2_B2 10 PRU_ICSSG PWM #it} B R16. W12
PRG1_PWM3_A0 10 PRU_ICSSG PWM #iit A Y7
PRG1_PWM3_A1 10 PRU_ICSSG PWM #it A AA7
PRG1_PWM3_A2 10 PRU_ICSSG PWM #ii A V8
PRG1_PWM3_B0 10 PRU_ICSSG PWM it} B u8
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# 5-60. PRU_ICSSG1 {558 (4%)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
PRG1_PWM3_B1 10 PRU_ICSSG PWM %! B u13
PRG1_PWM3_B2 10 PRU_ICSSG PWM %t B V13
PRG1_RGMII1_RXC [ PRU_ICSSG RGMII # i AAT7
PRG1_RGMII1_RX_CTL I PRU_ICSSG RGMII #1547 il Y8
PRG1_RGMII1_TXC 10 PRU_ICSSG RGMII & i 4 V9
PRG1_RGMIIM1_TX_CTL ¢} PRU_ICSSG RGMII %47 il Y9
PRG1_RGMII2_RXC [ PRU_ICSSG RGMII # i u11
PRG1_RGMII2_RX_CTL I PRU_ICSSG RGMII #1li42 il w12
PRG1_RGMII2_TXC 10 PRU_ICSSG RGMII %4 Y10
PRG1_RGMII2_TX_CTL 0 PRU_ICSSG RGMII %42 il Y11
PRG1_RGMII1_RDO [ PRU_ICSSG RGMII #: 1 ¥4 Y7
PRG1_RGMII1_RD1 [ PRU_ICSSG RGMII 15 % us
PRG1_RGMII1_RD2 [ PRU_ICSSG RGMII #: i %4 w8
PRG1_RGMII1_RD3 [ PRU_ICSSG RGMII 1% \%
PRG1_RGMII1_TDO 0 PRU_ICSSG RGMII % %% AA8
PRG1_RGMII1_TD1 ¢} PRU_ICSSG RGMII & i%%ds U9
PRG1_RGMII1_TD2 0 PRU_ICSSG RGMII % i%¥4f; w9
PRG1_RGMII1_TD3 0 PRU_ICSSG RGMII %% %4 AA9
PRG1_RGMII2_RDO [ PRU_ICSSG RGMII 1% W11
PRG1_RGMII2_RD1 [ PRU_ICSSG RGMII # ¥4 V11
PRG1_RGMII2_RD2 I PRU_ICSSG RGMII ¥ AA12
PRG1_RGMII2_RD3 [ PRU_ICSSG RGMII # ¥4 Y12
PRG1_RGMII2_TDO o PRU_ICSSG RGMII % %% AA10
PRG1_RGMII2_TD1 o) PRU_ICSSG RGMII &% %4 V10
PRG1_RGMII2_TD2 o PRU_ICSSG RGMII % %% u1o
PRG1_RGMII2_TD3 0 PRU_ICSSG RGMII &% %4 AA11
PRG1_UARTO_CTSn [ PRU-ICSSG UART fu ¥ k3% (fIRHE A% ) u1s
PRG1_UARTO_RTSn (o] PRU-ICSSG UART iR &% (R FH ) u14
PRG1_UARTO_RXD [ PRU-ICSSG UART # it %z V14
PRG1_UARTO_TXD o) PRU-ICSSG UART %% % w14
5.3.20 REF

*x 5-61. REE SV

fE5 88K [1] ;@f}z] BiH [3] ALV PIN [4]
RSVDO RER |, DOURREARIEEERG H16
RSVD1 RiER  |[RE, DARFEARIEERRAS D21
RSVD2 REM | RS, DIURRERERIRS G13
RSVD3 RiER  |[RE, DARFERIEERRS F17
RSVD4 AR | RS BDIURRERERRS W15
RSVD5 R@EM  |[RE, BOREEARERRE V16
RSVD6 RiER |, DAOURREARIEERG K2
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x 5-61. (REEE U (4)

558K [1] @J’:‘E] JH [3] ALV PIN [4]
RSVD7 REM  |[RE, BOREEARERRE K1
RSVDS8 ANiE RE , DRI ARIEHORES F12
5.3.21 SERDES
5.3.21.1 MAIN 15

# 5-62. SERDESO {55 #i 8]
EEE# 11 (@) %Jgﬁﬂ P18 [3] ALV PIN [4]
PCIEO_CLKREQn 10 PCIE I #igR1s 5 D16
SERDESO0_REXT () A AR ERAT A A PHY AT FL B A% T13
SERDESO0_REFCLKON 10 AT 23/ 4% PHY SEAER B4 (17) W16
SERDES0_REFCLKOP 10 AT 23/ A PHY JEAE A/ (IE ) w17
SERDESO0_RX0_N I HRATERME R 2% PHY Z Ui ((61) Y15
SERDESO0_RX0_P [ AT IS/ 28 PHY ZE 43 BAOBAR ((1F ) Y16
SERDESO0_TX0_N ¢ AT AR BE PHY 220 R IE5E (1) AA16
SERDESO0_TX0_P (0] AT IR 2R PHY Z 0 RiEHEE (IE) AATT
(1) AFHEZS A VSS Z [AERE—4MB 3.01k Q £1% HFH. AN [ 1% 5] BN &5 s
(2) SN ThAsE SERDESO_LNO_CTRL_LANE_FUNC_SEL k4.
5.3.22 ZZ A
5.3.22.1 FEEE
5.3.22.1.1 MAIN %
2% 5-63. Sysboot {553t H]

52K [1] z@i] PHA [3] ALV PIN [4]
BOOTMODEOQO [ SIFHET 0 T20
BOOTMODEO1 [ SIS 1 u21
BOOTMODEOQ2 [ SR 2 T18
BOOTMODEO3 | SIS 3 u20
BOOTMODEO04 [ ISR 4 u1s
BOOTMODEO5 | Gl SR 5 u19
BOOTMODEO06 [ Sl EE T 6 V20
BOOTMODEO7 [ 51 PHESH 7 V21
BOOTMODEO08 [ 51345 8 V19
BOOTMODE09 [ 51 PRSI 9 T17
BOOTMODE10 [ 51 545511 10 R16
BOOTMODE11 I 51 SRS 11 W20
BOOTMODE12 [ 51 G151 1 12 w21
BOOTMODE13 [ 515 13 V18
BOOTMODE14 [ 31 5151 14 Y21
BOOTMODE15 [ 51 PRSI 15 Y20
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5.3.22.2 if&h
5.3.22.2.1 MCU #t

# 5-64. MCU H4H S5

BEAH 1] 2532] P48 [3] ALV PIN [4]
MCU_OSCO0_XI [ R BN C21
MCU_0SC0_XO o] R o as i B20
5.3.22.3 &%
5.3.22.3.1 MAIN £

% 5-65. RGM5 5 U
B ER 1] e 491 [3] ALV PIN [4]
RMII ot (50MHz). %51 B /ESMEE PHY [
CLKOUTO o U5, I ELOAZ5TES e [51AR S g RMIL_REF_CLK 5] JH LU {5 28 A19. U13
HFIEH BT
EXTINTn [ A1 e C19
EXT_REFCLK1 [ e TiL I NEE TN A19
OBSCLKO 0 WS EpH , CCH T- DA Rt E 5 D17
PORz_OUT o F i, POR R&4iH E17
RESETSTATz o F IR LIRS R F16
RESET_REQz [ RIS AL RN E18
SYSCLKOUTO o %i}?‘_ilg ;ZU%%E@ SYSCLKO it (6 404 ) , 1A T Ik c17
] 12 R
5.3.22.3.2 MCU #%
% 5-66. MCU R4if55 i H

fEE4# [1] ;gg‘j’;z] PHA [3] ALV PIN [4]
MCU_EXT_REFCLKO | A 2 SN i N B7
MCU_OBSCLKO 0 WL e (O TR E 5 C6. E10
MCU_PORz [ MCU F1E 4874 5 fir B21
MCU_RESETSTATz ¢} MCU 3 R A Hi B13
MCU_RESETz [ MCU Ik#4& fir B12
MCU_SAFETY_ERRORn [o] MCU 3 ESM FI4S R (5 5 A20
MCU_SYSCLKOUTO o) MCU 3k R Gbt gt , AR TR R H 1) Cé6
5.3.22.4 VMON

% 5-67. VMON {25155

BB 1] %‘z‘;] W [3] ALV PIN [4]
VMON_1P8_MCU A 1.8V MCU HJ5 1) Hi 1 1 s A K16
VMON_1P8_SOC A 1.8V SoC H Y ) s I M4 A\ E12
VMON_3P3_MCU A 3.3V MCU HLIE A HL I s s A F13
VMON_3P3_SOC A 3.3V SoC HL i A H R W T4 A F14
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# 5-67. VMON 1558 (%)

(B3 1] el W 3] ALV PIN [4]
RSN, 0.45V (+/-3%) [E e BE. SN0 E
VMON_VSYS A AR, DIEEE S EE , 6l PMIC A K10
W
5.3.23 141 4%
5.3.23.1 MAIN 15
R 5-68. THA} 255 VLB

AR (1] AT B9 [3] ALV PIN [4]
TIMER_I00 10 T BN L (R B AN 2R S C18. K18
TIMER_IO1 10 T 2N (AR AT I 2% S B19. K19
TIMER_102 10 P SR AR (SRR AN 2R S A17. L21
TIMER_IO3 10 THI 285 NN (AR IEBE ) BN I 38 S B17. K21
TIMER_104 10 VI SR AR (SRR AN 2R S C17. L20
TIMER_IO5 10 T BSH AR (ORI B AN 28 S D17. J19
TIMER_I06 10 T BN (SRR AN 2R Sz B16. D19. T1
TIMER_IO7 10 T B NAIE Y ( SR I B A 28 S A16. C20. U7
TIMER_IO8 10 T SRR (SRR AN 2R S P19. V7
TIMER_109 10 I B ENAE (AR IER B AN 285241 R21. W7
TIMER_I010 10 T BN (R B AAN 2R sz C13. U13
TIMER_IO11 10 I RSN A (AR ERE B AN T 2SS D14, U1
5.3.23.2 MCU

% 5-69. MCU_TIMER /=S 3t

LR [1] A B [3] ALV PIN [4]
MCU_TIMER_IO0 10 TH SRR AR ( ARIE BB BT 2 S0 D8
MCU_TIMER_IO1 (¢} THI A A (A3 B AT 2 S E8
MCU_TIMER_102 10 T SRR (SRR AN 2R S B8
MCU_TIMER_I03 10 TS NAE (AR IER B AN 28 5241 B9
5.3.24 UART
5.3.24.1 MAIN 1

% 5-70. UARTO 1= 5Vt HH

B85 8#[1] ;@i} JH [3] ALV PIN [4]
UARTO_CTSn [ UART R &% (A AR ) B16
UARTO_DCDn [ UART i il (AR ~FA 2L ) c17
UARTO_DSRn [ UART SUR4E#S (IRETH) D17
UARTO_DTRn o) UART $d 2t 2s (IR T2k ) A17
UARTO_RIn [ UART $R& 1675 42 B17
UARTO_RTSn o UART %R K% (KB FHR ) A16
UARTO_RXD [ UART #0554 D15
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% 5-70. UARTO 553589 (4)

BB LR 1] ;is%%;z] PiHH [3] ALV PIN [4]
UARTO_TXD o} UART KR C16
#* 5-71. UART1 25 HH
AR [1] A W [3] ALV PIN [4]
UART1_CTSn [ UART foiF &% (KHSFA L) D16
UART1_RTSn 0 UART 53R Ri%E (RHESFER) E16
UART1_RXD [ UART 5 ct E15
UART1_TXD o UART KR E14
Z 5-72. UART2 {25Vt HH
fEE4% 1] ;,sg%;z] W 3] ALV PIN [4]
UART2_CTSn [ UART fo¥FRIE (RHBFAHRL) L20. V19. Y1
UART2_RTSn o UART iR K% (1RHBFEHR ) J19. T18. U2
UART2_RXD [ UART Balic8ie le:)es\v? 8\‘,\,6
UART2_TXD 0 UART %% %4 A:&‘ 61291‘
% 5-73. UART3 {5 5 it
2L 1] %gﬁﬂ $489 3] ALV PIN [4]
UART3_CTSn [ UART feif k% (fRHBFAR) D19. T17. V2
UART3_RTSn o UART i sk &% (fIREESFE L) C20. R3. U19
UART3_RXD I UART £ ¥df LgA S‘UEJGW
UART3_TXD 0 UART Rix ¥ A@; EL] 165‘3
# 5-74. UART4 155t B
BB AT 1] el A [3] ALV PIN [4]
UART4_CTSn I UART S 3% (M F4 2 ) R16, 85 19,
UART4_RTSn 0 UART iR & 3% (RHESFA2L) R R\}V71‘ 2.
UART4_RXD UART #2054 ng‘vbfo‘%
UART4_TXD 0 UART %% %4 8\1/; J:,\?é T;;
% 5-75. UART5 125 BH
fa5a# 1] %%?2] PLHH [3] ALV PIN [4]
UART5_CTSn [ UART feif k% (EABFAR) W20. Y13. Y2
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% 5-75. UARTS 15538 (%)

o "5 3 ALV PIN [4

257 [1] e [2] W 3] [4]

UART5_RTSn 0 UART 53R &i% (RHESFERL ) T21. V12, V3
e C17. D19,

UART5_RXD [ UART B2l P16. T6. Y5
C20. D17,
UART5_TXD 0 UART & %% R18. W2

& 5-76. UART6 {5 59
55

fF58# 1] A [2] i [3] ALV PIN [4]
UART6_CTSn [ UART R k% (RHB AR ) T4, W21
UART6_RTSn o UART %R K% (RABFAHR) P17. P4
UART6_RXD [ UART i ¥t c13. \L(J;‘ V6.
UART6_TXD o) UART &% D14. W3. Y20
5.3.24.2 MCU %
% 5-77. MCU_UARTO {55 85
» 55 ,
558K [1] A [2] i [3] ALV PIN [4]
MCU_UARTO_CTSn [ UART R k% (RHB AR ) D8
MCU_UARTO_RTSn 0 UART iR & 3% (RHSFA L) E8
MCU_UARTO_RXD I UART #2054 A9
MCU_UARTO_TXD o) UART %% %5 A8
% 5-78. MCU_UART1 {548
= a5 \
a5 8 1] ¥ [2] B [3] ALV PIN [4]
MCU_UART1_CTSn [ UART R &% (RHFHRL ) B8
MCU_UART1_RTSn 0 UART &R &% (RHTFAHRL) B9
MCU_UART1_RXD I UART 205 ¥4 c9
MCU_UART1_TXD 0 UART K%t D9
5.3.25 USB
5.3.25.1 MAIN i
% 5-79. USBO {5 S5
- 55 8
554 [1] #71 [2] i [3] ALV PIN [4]
USBO_DM 10 USB 2.0 2404 (1) AA20
USBO_DP 10 USB 2.0 Z4 5 ( IE ) AA19
USBO_DRVVBUS 0 USB VBUS il th ( s P 2L0) E19
USBO_ID A USB 2.0 XA o231 (DRD) # tuik % u16
USBO_RCALIB (1) A T ReAE LRI T u17
USBO_VBUS @ A USB T #f) VBUS i A T14
(1) DFLEZSI A VSS ZIERE— MM 499 Q +1% HFH. 1% AR IFEN 7.2mW. AR A% 5] BE In 258 B
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(2) T EAEAISNE R P AR BRI B A 5 B s . ARE2(E R, 2™ 8.2.3 USB VBUS #7115
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5.4 5| BIZEREER
AFII T BAT R 58 A ORI B R ERORUR A B 3 IR BRKE R ZER

#1E

BRAE S AU, BSOS ETA BB IE BB AL & s 7724 F — T fe e R S

&k
FEAGSUIIMR | “RERERE” 5 TR (NC) 47K e PR B TR 15
AL
# 5-80. EEER
ERGES AT ERER
X RY 24 T L A1  BFLEE5 VSS | BUAHRALE PCB £33
A20 MCU_SAFETY_ERRORn LR EL O ELR IR LIRS | L5 AR N £ R A 2
D11 TRSTn ST . AT PCB 5 LR BB IRk | WAL DU 5 He (RS
BRI

D10 EMUO

£ STy R RA — D AL e AR F LB B BRI 0 ) , Lo
o1 RESET REOs S PCB CEHE FREIER (08 L A0a) | M 5K SR HI K
511 ToK T MBSEA R HF. ARG A POB (35 A LM B SR BR , WA LA F
cf D! P LB (RE A T

C12 T™MS

ne s SRR 4 0 AT S 0 1 LB AR 00 B8 VSS | DR
Eo MU 1200 SOL BRSO BZH (R E AT M T SR HLF | TTSBBT
A10 MCU_I2C0_SDA 15 Tk

T20 GPMCO_ADO

u21 GPMCO_AD1

T18 GPMCO_AD2

u20 GPMCO_AD3

u18 GPMCO_AD4

u19 GPMCO_ADS

N oo ADe SR — 405 I e A S B HLBE B AR 0 sk VS
via GPMCO ADS LB 5 B R 5% 0 AR A (R A B P SRR T, T
T17 GPMCO_AD9 PR AR 5] SR

R16 GPMCO_AD10
W20 GPMCO_AD11
w21 GPMCO_AD12

V18 GPMCO_AD13

Y21 GPMCO_AD14

Y20 GPMCO_AD15

J13 VDDA_ADC

G20 ADCO_AINO

F20 ADCO_AIN1

E21 ADCO_AIN2

D20 ADCO_AIN3

G21 ADCO_AIN4 WA B ADCO |, |05 Z50KG I S AR ER v (4 — AN B 453281 VSS.

F21 ADCO_AIN5

F19 ADCO_AIN6

E20 ADCO_AIN7

J15 ADCO_REFP

J16 ADCO_REFN

Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411

RRXXFIRE 93

English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411 INSTRUMENTS
ZHCSNB84H - JANUARY 2021 - REVISED DECEMBER 2025 www.ti.com.cn
# 5-80. EHEER (%)

HIRG IR EEER
G20 ADCO_AINO
F20 ADCO_AIN1
E21 ADCO_AIN2
D20 ADCO_AIN3 2 VDDA_ADC H#3S) s JERS , AT TR {8 FH if) ADCO_AIN[7:0] 42 3R 05 Zid i i
G21 ADCO_AIN4 FH4v 2 VSS B TR VSS.
F21 ADCO_AIN5
F19 ADCO_AIN6
E20 ADCO_AIN7
F7 VDDS_DDR
G6 VDDS_DDR
H7 VDDS_DDR
J6 VDDS_DDR WRAEH DDRSSO |, T4 UK i 26 SRR v 1) B — AN B3 %42 5 VSS.
K7 VDDS_DDR
L6 VDDS_DDR
J8 VDDS_DDR_C
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# 5-80. HEHEER (&)

BEIRFE JRERZ AR FEBEER
H2 DDRO_ACT_n
H1 DDRO_ALERT_n
J5 DDRO_CAS_n
K5 DDRO_PAR
F6 DDRO_RAS_n
H4 DDRO_WE_n
D2 DDRO_A0
C5 DDRO_A1
E2 DDRO_A2
D4 DDRO_A3
D3 DDRO_A4
F2 DDRO_A5
J2 DDRO_A6
L5 DDRO_A7
J3 DDRO_AS8
Ja DDRO_A9
K3 DDRO_A10
J1 DDRO_A11
M5 DDRO_A12
K4 DDRO_A13
G4 DDRO_BAO
G5 DDRO_BA1
G2 DDRO_BGO
H3 DDRO_BG1
H5 DDRO_CALO
F1 DDRO0_CKO IR DDRSSO , W {RHA IR
E1 DDRO_CKO_n A
F4 DDRO_CKEO 774 1 ¢4 VDDS_DDR il VDDS_DDR_C #%#%%| VSS i , It%1%+1/t) DDRO
F3 DDRO_CKE1 FA REfR AR EHRES . 24 VDDS_DDR Al VDDS_DDR_C 34 3| B} |
E3 DDRO_CS0_n DRI AMB4X\AM243x DDR HiL AR 15 1HRIA Jo5 A1 2 6 7 F 0 52 SORSES%:
E4 DDRO_CS1_n DDRO 5] il
B2 DDRO_DMO
M2 DDRO_DM1
A3 DDRO_DQO
A2 DDRO_DQ1
B5 DDRO_DQ2
A4 DDRO_DQ3
B3 DDRO_DQ4
C4 DDRO_DQ5
C2 DDRO_DQ6
B4 DDRO_DQ7
N5 DDRO_DQ8
L4 DDRO_DQ9
L2 DDRO_DQ10
M3 DDRO_DQ11
N4 DDRO_DQ12
N3 DDRO_DQ13
M4 DDRO_DQ14
N2 DDRO_DQ15
C1 DDRO_DQS0
B1 DDRO_DQS0_n
N1 DDRO_DQS'1
M1 DDRO_DQS1_n
E5 DDRO_ODTO
F5 DDRO_ODT1
D5 DDRO_RESETO_n
K13 VDD_MMCO WA MMCO |, X SR 3k —4M06 4115 VDD_CORE 3 #:3[F] —
H14 VDD_DLL_MMCO .
K14 VDDS_MMCO fﬂi%/@%ﬂ% MMCO |, JUJix 6 5Bk 359 00 Z5052E B BT AT AN S A R R T 7 22 SR 1Y)
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R 5-80. EEER (%)
SRR JEIRAZ IR HEBEER

F18 MMCO_CALPAD

G18 MMCO_CLK

J21 MMCO_CMD

G19 MMCO_DS

K20 MMCO_DATO

J20 MMCO_DAT1 . . " e e

T MMGO_DAT2 ISR MMCO | TS BRGSO RS

J17 MMCO_DAT3

H17 MMCO_DAT4

H19 MMCO_DAT5

H18 MMCO_DAT6

G17 MMCO_DAT7

H15 VDDA_3P3_SDIO WS A{EF SDIO_LDO 33 VDDSHVS fEH, | Tl 4 0kt ik e 4 Bk o 145 — A B
K15 CAP_VDDSHV_MMCH1 BEEEF) VSS.

P12 VDDA _0P85_SERDES0 WRAE ] SERDESO J H i B FU AR ThRE |, XEIRERY DIAUER R H
P13 VDDA_0P85_SERDESO LiGER)

P11 VDDA _0P85_SERDES0_C 1 FRE ] SERDESO , Jf H AT B AF i S MTfe | e sk vy LU 1 i
R14 VDDA_1P8_SERDES0

%] VSS.

T13 SERDES0_REXT ISEAE ] SERDESO |, iRk E Bk 3 .

W16 SERDES0_REFCLKON o

WA7 SERDESO REFCLKOP ¥ V24 VDDA_OP85_SERDESO. VDDA_0P85_SERDESO_C #

Y15 SERDESO RX0 N VDDA_1P8_SERDESO ##%| VSS I , SERDESO_REXT 5| IiIA4 B frEF AR
Y16 SERDES0O_RX0_P BRZS. 24 VDDA 0P85 _SERDESO. VDDA 0P85 _SERDESO_C
AA16 SERDES0_TX0_N VDDA_1P8_SERDESO %455 f Jfil , SERDESO_REXT 51 il il il 3& 24 )
AA17 SERDES0_TX0_P A1 L B S8 3 VSS.

T12 VDDA_0P85_USB0

R15 VDDA_1P8_USBO AR USBO , 5 X S BR T )45 — A BB B2 8 VSS.

R13 VDDA_3P3_USBO
AA20 USBO_DM IR USBO , iR AEBIRS .
AA19 USBO_DP 7% : {224 VDDA_OP85_USBO. VDDA_1P8_USBO il VDDA_3P3_USBO 3%
u1e USBO0_ID 3] VSS I} , USBO_RCALIB 5| A i R ik 4. 24

$11471 3338—533;'5 VDDA_0P85_USBO. VDDA_1P8_USBO £ VDDA_3P3_USBO 3 43| 1 Jii

- i, USBO_RCALIB 5 12 255 i 3% 24 1) 0B s P 2% 1% #2381 VSS.
K10 VMON_VSYS IR AAEF VMON_VSYS | XM Bk A5 H BB % VSS.
=) I 55 N NGRS R
E12 VMON_1P8_SOC s VMON_1 P8_SOC K H T li#x SOC HLIFHL , W SbIRER U IR FFERE T
1.8V HJRHL.

K16 VMON_1P8_MCU % VMON_1P8_MCU. VMON_3P3_MCU #! VMON_3P3_SOC /i F i
F13 VMON_3P3_MCU MCU H1 SOC HLJEHL , MK S5 BRI G REEEBE S & 1 119 1.8V A1 3.3V HL
F14 VMON_3P3_SOC B, % EEEES VSS.

(1) e SR 10 KRR , 25 7/ MmE 1R “Ig” —41,
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&1

WERRL PP AR S5 , EREE TAR SR T T BE A SR R W ) PO YRR ORI R 3. R B Ao
B IZ B PR A TR B A A P 5 A R A e P 8 P B s A RO B R T R BR A A
ARG, ATRES MBI AE AL, Rl , U AL v BE A R AE R AT SR IR R AR R AT
RZ T

IRZ REFEER 11O BOAAL TSR PR | JF HWT e R EEANERL re B A4 R KA (o I H 23 AF F N AR FRAE AT
ROZHPIRE , ERIBATHI AR /0. 7/ Bl 22 “ AL RXITX/PULL MR AR ERRES " A “ 8
£ RXITX/PULL J& R ERIRZS ™ F1 e T ATRCE ST 10 (RS . AR Zeri & ( RX ) KM 10
HRTLLEES |, ARG HA2 B CITI AL 8 (RX) 1 10 AMEEFSNE] Viess M Vipss <
AR FAL . AN Z2oh a8 AT DAE N R UIRES | W R o VPR IR e P 2 (8] 50, AT RE 2 B4R 10 H
TCo
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6 %
6.1 Zaxt i RAiEE
TETARSEIRVE B WIS (R a ) @
BH BUME Bk | B

VDD_CORE P A% HL R -0.3 105 V
VDDR_CORE RAM iR -0.3 1.05 \Y
VDD_MMCO0 MMCO PHY W% HJ5 -0.3 1.05 \
VDD_DLL_MMCO MMCO PLL #4 FE -0.3 1.05 \%
VDDA _0P85_SERDESO SERDESO 0.85V #54bL HL -0.3 105 V
VDDA _0P85_SERDES0_C SERDESO i £ 0.85V 4L] HLJi -0.3 105 V
VDDA_0P85_USBO0 USBO 0.85V {1l B I -0.3 105 V
VDDS_DDR DDR PHY 10 i -0.3 1.57 \
VDDS_DDR_C DDR 44 10 HJ8 -0.3 157 V
VDDS_MMCO MMCO PHY IO HJ§ -0.3 1.98 \
VDDS_OSC MCU_OSCO Hi i -0.3 1.98 \%
VDDA_MCU RCOSC. POR. POK #l MCU_PLLO # 4] B3 -0.3 198 V
VDDA_ADCO ADCO F UL H 5 -0.3 1.98 \%
VDDA_PLLO MAIN_PLLO. MAIN_PLL2 A1 MAIN_PLL14 #40) s 5 -0.3 1.98 \
VDDA _PLL1 MAIN_PLL8 F1 MAIN_PLL12 A4 H 5 -0.3 1.98 \%
VDDA_PLL2 MAIN_PLL1 #4805 -0.3 198 V
VDDA _1P8_SERDESO SERDESO 1.8V &4l Hi I -0.3 1.98 \%
VDDA_1P8_USBO USBO 1.8V # 4Ll HL i -0.3 198 V
VDDA_TEMPO TEMPO #48] FLJ& -0.3 1.98 \Y
VDDA_TEMP1 TEMP1 FE4) B I -0.3 1.98 \
VPP TR 22 ROM 42 FEL IR -0.3 198 V
VDDSHV_MCU 10 MCU 10 Hii -0.3 3.63 \
VDDSHVO0 10 44 0 i 10 HJ& -0.3 3.63 \Y
VDDSHV1 10 20 1 #9110 HH -0.3 3.63 \
VDDSHV2 10 44 2 1 10 HJ& -0.3 3.63 \
VDDSHV3 10 2 3 /10 A -0.3 3.63 \
VDDSHV4 10 41 4 1 10 HJR -0.3 3.63 \
VDDSHV5 10 4 5 K 10 H& -0.3 3.63 \%
VDDA _3P3_USB0 USBO 3.3V 4L HL i -0.3 363 V
VDDA _3P3_SDIO SDIO 3.3V ) s I -0.3 3.63 \Y

MCU_PORz -0.3 363 V

PL 1.8V iZ4TH ¥ MCU_I2C0_SCL.

MCU_12C0_SDA. 12C0_SCL. -0.3 1.980) \Y

12C0_SDA #1 EXTINTn

3 Pl 3.3V iz1TAH i MCU_I2C0_SCL.

P 0547 10 51 Rads i K IR MCU_12C0_SDA. 12C0_SCL. 03 3630 v

12C0_SDA 1 EXTINTn

VMON_1P8_MCU #1 VMON_1P8_SOC -0.3 1.98 \Y

VMON_3P3_MCU #1 VMON_3P3_SOC -0.3 3.63 \

VMON_VSYS®) -0.3 198 V
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fE TR AR NG (B ) O

e BME B fr

USBO_VBUS®) 03 36| V

(7) N
Rt HoA 10 31 M RS ik HUFE©) USBo_ID 0.3 __ 39 v
AT HEA 10 31 03 OREBEY -y
e 20% {2 5 Ji WA 20% {1 10 T
s \ _ . )

10 5l RBEAS L AR ( 5 E 641 10 /%Z‘EE/J&?EE) 0.2 x VDD Vv
ST IR ©) -100 +100| mA
PR R (OV) (10 15xVDD®| v
Tste [[ageS=yic -55 +150| °C

(1) Bl “AXRRBUEME” BT RN S IE R AR . “HEXT I RBUEH " A RRE LIRS A R BAE “ R ULBAT 2417 LS
AR HA A R RERS IE W 84T . MR 6.4 ZWRETr4F , (BAELN R RBUEETEH AN , S etk aiEwWislT , Xn]
RESZA 251 R AT SETE . DHREATE: BEJF A A8 &% AF A7 4 o
(2) BRIERAUWD, SWHTHREESL VSS .
(3)  IXLLIRRUBT SR LT B K AUE H IR T 10 MR AR R . PRIt , i fE ik 49 6.7.1 12C JeHITE4 RIS #7 (12C OD FS) HT#f
1 PR Vi (B S, Her s SRR BAE 1.8V KU 3.3V B IAN [ S 40 dE
(4)  VMON_VSYS 5| i fit v —FrilE M RERIEHITT k. EREZRELE , WBWY 8.2.4 ZL AN 11575
(6) WSHEEMTIERRARBGIFIRER 10 51, ZZSREH T A 10 RIFREE. Fin, WA ERE 10 IR EEy oV, T
FH % FVE AL HL AR AT 10 107G R N BUESE RIS - 0.3V & +0.3V. & 44MAE B T A R 10 HE R4 B AR AR [F) F VR (it FLINT | )82
FEANER . PTERRI AN AN RS AR A RN F S B R B (R s IRRITH AR RS ), X — R E 2,
(6) R ZA ISR PE 2 IR AS R IR B I N BNZ S5 R s . ARELAEE , ES 1 8.2.3 USB #7175/,
(7) USBO_ID 5IERE] USBO PHY H (i BEatl H it o R DL e ol 1ol i B8 R4 1) VS'S , JUFE I & v IR St CORFRIAT L DU E LR
fE (RID). XT USB EHURAE , BEIHPLERZ VSS , S X T USB W& #:AE |, MR RIFAIERDIRT |, I HACEANEE B BT 415
CEVER
(8) VDD f2 10 AR ALY 5| A L A R s
9) T HFMEN (R )
SN /175 & JEDEC JESD78 (114 ) , JEMEMNEUE /O SUANEN RFRAEH AL S ( FORHERE 1/O MK/ 1.5 (5 ANECRHERE 1/O
JEMI61 0.5 £% )

(10) Wit sikag (dE (OV) ) -
HIR N ) 754 JEDEC JESD78 (I 4% ) Fjita i e s R VEN -

KA 10 K (B A T AN 10 FRYE LR o IXFEE R AEHI R 10 B R SCPAIIT | Ke A0 e e 90508 22 31 X
1O £t

MCU_I2C0_SCL . MCU_I2C0_SDA . 12C0_SCL . 12C0_SDA . EXTINTn . VMON_1P8 MCU .
VMON_1P8_SOC. VMON_3P3 MCU. VMON_3P3_SOC. VMON_VSYS il MCU_PORz AV £ I 2 2 95 4
1O Kifii. B Hofth 10 Lo AS B KB i shhe , X e hn i) o i S BRI 6.1 280 R ABE 1 i e~
1410 7] BIngFE s i A 1 Z80E X .

Overshoot = 20% of nominal
10 supply voltage
T p

overshoot

T

period

T

undershoot

Undershoot = 20% of nominal
10 supply voltage

A. Tovershoot + Tundershoot < Tperiod EKJ 20%

B 6-1. 10 B3 ETE
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6.2 ESD &%
B B
. NARTRCEAER (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 () +1000
V(Esp) B (ESD) : — — v
TR AR (CDM) , %54 ANSI/ESDA/JEDEC JS-002 FrifE®?) +250

(1)  JEDEC 3ck4 JEP155 #4511 : 500V HBM it s 7E k7l ESD £ fe F % 42k 7.
(2) JEDEC X4 JEP157 #5H : 250V CDM I Gefis (EARvE ESD 2 HliAE R 22 &4/,

6.3 LH/NEF# (POH)
RN (POH)™ @ G)
SRV (T,) A %4 (POH)
YR -40°C % 105°C 100000
-40°C % 105°C 100000
125°C TAVARZE®
-40°C % 125°C 200000

(1) AR, PARALXEEE | If R REUESOER T T 2FSARF= M0 TR0 S F TR fRIETE L

(2) BRAELFDSHE U, TS EHUE R T SRR s A T AR &

(3) POH JEHFR. R R R AL, 752 i o R RIRLEE A 2 550 POH F&AIK.

(4)  BiiE#F -40°C F 105°C 5k -40°C Z 125°C IR % M Lo F7E R A i AL dn JBAPY REFE o O 7 KR S R/ POH 1) B 1A R A 48 i
R MR T R 2 3 B0 SEE MO R I , PRE AN SO A

(5) -40°C % 125°C i HiZksE Xy 20000 /NI H ] | BLA 45 E AR BTR @ 5% (-40°C). 65% (70°C). 20% (110°C) #1 10% (125°C).
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6.4 UL IT &M
E TAERTEHE RIS ( BRAER A ULE )
FYR 4 R iBH BAMED  iERE BAED| A
0.75V TAERLE 0715 075 079 V
VDD_CORE L HL
0.85V TAEHIE 0.81 0.85 0895 V
VDDR_CORE RAM Hi i 0.81 085 0895 V
VDD_MMCO0®@) MMCO PHY % Hi 5 0.81 0.85 0895 V
VDD_DLL_MMC0®) MMCO PLL ##3 H#J5 0.81 0.85 0.895 \
VDDA_OP85_SERDESO | SERDESO 0.85V 41l i1js 0.81 085 0895 V
VDDA_0P85_SERDESO0_C |SERDESO I 4f 0.85V Kifplri1js 0.81 0.85 0895 V
VDDA _0P85_USBO USBO 0.85V 41l 1135 0.81 0.85 0895 V
VDDS_DDR®) DDR PHY 10 11 1.1V TR 1.06 1.1 117 v
VDDS_DDR_C® DDR f4# 10 HLii 1.2V TAEHJE 114 12 126] V
VDDS_MMCO MMCO PHY 10 H1Js 1.71 18 189 V
VDDS_0SC MCU_OSCO 1.71 18 189 V
VDDA_MCU RCOSC. POR. POK il MCU_PLLO i) H s 1.71 18 189 V
VDDA_ADCO ADCO 43, H 1.71 18 189 V
VDDA _PLLO MAIN_PLLO. MAIN_PLL2 fil MAIN_PLL14 i) 5 1.71 18 189 V
VDDA PLL1 MAIN_PLL8 Al MAIN_PLL12 Kol H1 5t 1.71 18 189 V
VDDA PLL2 MAIN_PLL1 548 B8 1.71 1.8 1.89 \
VDDA_1P8_SERDES0  |SERDESO 1.8V KifilihiJ5 1.71 18 189 V
VDDA _1P8_USBO0 USBO 1.8V 4 Hi & 1.71 1.8 1.89 \Y
VDDA_TEMPO TEMPO 43,113 1.71 18 189 V
VDDA_TEMP1 TEMPA1 f243]H1 3 1.71 18 189 V
VPP B PRI 22 ROM 4 Bt WEEA ESEG ESE®) V
VMON_1P8_MCU 1.8V MCU HLYE 1) HE s 1 2% 1.71 1.8 1.89 \Y
VMON_1P8_SOC 1.8V SoC HLF A H s W 0 2% 1.71 1.8 1.89 \
VDDA_3P3_USBO USBO 3.3V Hiftl s 3.135 33 3465 V
VDDA _3P3_SDIO SDIO 3.3V #4 H i 3.135 3.3 3.465 \
VMON_3P3_MCU 3.3V MCU HL I H T 1 0 38 3.135 33 3465 V
VMON_3P3_SOC 3.3V SoC HL 5 i HE I Ml 28 3.135 3.3 3.465 \
VMON_VSYS Fo, 0 28 51 0 HZHO 1| v
USBO_VBUS USB A P VBUS 4l 0 Hz®  3.465 \Y
USBO_ID F+ RID &) USBO B4 11O HSE0 \
1.8V TIEHE 1.71 18 189 V
VDDSHV_MCU SUHLIE 10 HLJE
3.3V TAEHJE 3.135 33 3465 V
1.8V TIEHE 1.71 18 189 Vv
VDDSHVO SUHLIE 10 HLJE
3.3V TAEHIE 3.135 33 3465 V
1.8V TAEHJE 1.71 18 189 V
VDDSHV1 SUHLIE 10 L JE
3.3V LAEHIE 3.135 33 3465 V
1.8V TAEHJE 1.71 18 189 Vv
VDDSHV2 SUHLIE 10 LI
3.3V LAEHJE 3.135 33 3465 V
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FE T ARSI T S ( BRAESSAHBT)
HEYR A R BHA BMED  BRARE BOCED| ey
A 1.8V LAEHE 1.71 1.8 189 Vv
VDDSHV3 XL 1O HLE
3.3V LIk 3.135 3.3 3465 V
1.8V LAEHE 1.71 1.8 189 Vv
VDDSHV4 KL 10 HLjE
3.3V LiEHiE 3.135 3.3 3465 |V
1.8V LA LR 1.71 1.8 189 Vv
VDDSHV5 XL 1O HLE
3.3V LIk 3.135 3.3 3465 V
125°C TolkfIA % -40 125
T TARGSRYE - °C
¥Rk -40 105

(1) FEBRMFIERIZAT I | SR EER L0 B R AR AT (R BE AN RERRE 2 MIN B R DA R et 2 MAX R BL L.

(2) 44 MMCO i} , VDD_MMCO 1 VDD_DLL_MMCO % i 4 5] 7] — 0.85V Hijli ; ZEA4{EH MMCO I}, Ij6 4% 4 %] 5 VDD_CORE
HIFI LR | 7ECRSAL T, VDD_MMCO F1 VDD_DLL_MMCO ] BAZE 0.75 5% 0.85 HIARFKHLE FigiT.

(3) VDDS_DDR #1 VDDS_DDR_C ik [ [7]— ik,

4) XTHETHPRELHER VPP IFHEE |, iES 5 OTP HF14R @&%EE’]LU(J‘UI?H&F?%

(5) VMON_VSYS 5|44t 7 —F I KRG BIRII . ARELEE , ESWT 8.2.4 ZLZ4 L& 17157

(6) 7% EAL AN F B 43 e 25 >R PR e n 12 3848 51 TR FLU ﬁ?&%%ﬁ 2 m?‘jlﬂﬂ 8.2.3 USB #7157,

(7) USBO_ID 5| #i##:5] USBO PHY H (540l L . ﬂﬂ%*ﬁ?&ﬂﬂ%ﬁﬁtﬁﬁﬂé HEREF| VSS , WITEII & R S hr H S A0 r s, DR FLRE
i (RID). *FF USB ZHEAE , M5 BISEREZE VSS |, 8l X T USB WA | NN AR RERRRE |, IF HAGR R B E R4
EENAT

AT T FAFREBAT A o AT I L2 b B2 I b A AT AR I B AN AT RE A (OPP) I HEHA .
1% 6-1 ih T 88 B A SR (M i KR
R 6-1. EEERBEAMR
BRHZE (MH2)
A g’g A53SS | R5FSS | M4FSS |CBASSO0| ICSSG | DMSC-L DDR4(") LPDDR4(")
AM64x S 1000 800 400 250 333 250 | 800 (DDR-1600) | 800 (LPDDR-1600)
AM64x K 800 400 400 250 333 250 | 800 (DDR-1600) | 800 (LPDDR-1600)

(1) K DDR SRR £ 58 A BORFE A2 A5 95 28 ( BLRIRS ) LARARAE PCB SEBLBEATIR . A RSB K DDR A K& 2 PCB 5k
L, HS 0 AMB64X\AM243x DDR HLEHR B 1 F1 77 Je) i 2k 3 7

6.6 IFEME
AR DIFERE R, 1B S0 AMBAX/AM243x TIFEAL 5 T RN F M.
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6.7 EAS R
&

T 6.7.1 E15 6.7.10 H IR AR D BUE SN T2 HE A 0 ( HEIIRE ) TR AR DB E S .

RER P ARIEER L2 BRI D 85 SR AR B R, BRAFZHE Y &
PHY Fl GPIO A& , fERXAMEIL T , 2 AARIME MR ( DhRE ) $55E A F I ELR R

6.7.1 12C FFRRAIKA 7% (12C OD FS) BTHF#
TERVGB TR T (BAEAA B )

e =4 \ PR B/ME JHIE BAME| Bfr
1.8V R
ViL HIAIGE R 03xvDD"| Vv
ViLss MG R R 03xvDD"| Vv
ViH NN 0.7 x vDD " 1.98@)| v
Vinss WA HEERS 0.7 x vDD " \Y
Vhys Ay NAB I LU 0.1xvbD" mV
IN® AR ViZ 18y 10] wA
V=0V 10| pA
VoL G R 02xvDD"| v
loL “) AR HAL P HY LA VOL(MAX) 10 mA
18f(5)
SR, © BB R ok Vis
1.8E+6
3.3viER "
ViL R HE 03xvDD"| Vv
ViLss R RS 025xvDD"| Vv
ViH LR 0.7 xvbD " 3.63@| v
ViHss BN HEERS 0.7 xvDD" Vv
Vhvs LDl 0.05 x vDD " mvV
NG | Vi3 0] vA
V| =0V 10| pA
VoL R HLE 04| VvV
loL @ AR HAL P H LR VoLmax) 10 mA
33f(5)
SR, ® NE R g 8E+7| Vs
3.3E+6

(1) VDD &AL IR, 75 A FR R KRR B REANS . | 5508 5/ S0/ 1) POWER %,

@) EEEE LT 10 H “Hit KB .

(3)  BEBHGE XTI T RSN RSl IR A A RIS N U e

@) oL BHGE X T BHRENS IREHE R Vo, MHR0E/ME B T M. 2 H0E ORI RN 9 RSB TR BB | T RGN
TN NTE AR 0 VoL {8

5)  f= M SR (L Hz HBA )

(6)  BLRLAME B BOIGE T 1EHISLIY A7/ FITFSEAFHE 385y kit SUBOANS B IhRs. 16k R M MES L.

(7)  1E 3.3V MR FEEME 10 i, A2 12C Hs Bt

Copyright © 2026 Texas Instruments Incorporated R R 103

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411
English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS
AM6442, AM6441, AM6422, AM6421, AM6412, AM6411 INSTRUMENTS
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025 www.ti.com.cn

6.7.2 KXMBj7Rfs (FS Rfr ) - THF1E
RV T (BRAEAH U )

S8 ‘ pllEn e s B/ME HARE BAE| Hfr
0.3 x
R 0.3 x
ViLss MK ERS vops osc| V
L 0.7
Viy LNV VDDS_0SC v
A B 2 0.7 x
Vinss WA HEERS VDDS 0OSC \
Vhys i IR L 200 mvV
) - V)= 1.8V 10| pA
IN IPANE R/ V=0V -10| pA
18f(2)
SR, ® (PN i Vis
1.8E+6

(1) SEZH0E T Keim 1 FAESN I B R -
(2) f=HANESHTHSE (U HZ ARLL) .
() Mk IMEZHAOE H T AEMI LI A7 /2 RITFRAF I 850 AR E LINNAE S hBE . S R KE N R/ ME S

6.7.3 EHi# % #% (HFOSC) HTHFI#
FERZEIT 4T (BRIERH B )

S| RS B/ME HAUE BAE| B
N 0.35 x
ViL LA vops osc| Vv
Vit NS VODS, 0% v
Vhys B IR R 49 mV
o e V,=1.8V 101 pA
IN IR L. V=0V -10| pA

(1) SEZHOE ST Heim 1 RS B F -
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6.7.4 eMMCPHY </t
ERVISIT 2 T IAE ( BRIES A UL )
2% RS B/ME HAE BAE| B
v L 0.35%|
IL PN (1N E S VDDS_MMCO
ViLss SR H R RS 0.20 \Y;
- 0.65 x
ViH PN NS VDDS_MMCO \%
ViHss PN NE o 14 Y
) e V= 1.8V 10| pA
IN I SRR RIS V| Y 10 pA
Rpu ERE A iR 15 20 25| kQ
Rpp Nz L BE A 15 20 25| kQ
VoL A loL = 2mA 0.30| V
Vor By 5 L P lon = -2mA VPDS_ e v
SR, MAEER 5E+8 Vs

(1) SEBHoE LT AEARR AR RIS T, Rem 5 AR RIS sl i A A A AR AR SR sl i A s R
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6.7.5 SDIO #“TfFtE
FERVUST M T (BRIERA YN )
25 JR% A BR/AME HAE BAfH | Bhr
1.8V &=k
ViL PN 058 V
ViLss MK EERS 058 V
\um PN NS 1.27 \Y
Vihss BNEHERS 1.7 \Y
Vhys ORI 150 mV
I AR Vit 18V 19 wA
V=0V -10| pA
Reu ERETAE IR 40 50 60| kQ
Rep AN R 40 50 60| kQ
VoL R R 045 V
Von fi H v P VDD® - 0.45 Y,
low @ IR LA VoLmax) 4 mA
lon o FEL T AL VoHMIN) 4 mA
18f4)
SR, ® N EHER 4 Vis
1.8E+6
3.3V AER
ViL N E 0.25 xVDD®| Vv
ViLss KRR A 0.15xVvDD®| Vv
\um PN NS 0\/?323(2)() v
Viess | MOAE L ER S Ry v
Vhys B IR LR 150 mvV
WD AR Vizo3v 10] bA
V=0V -10| A
Rpu EREL N R 40 50 60| kQ
Rep AN R 40 50 60| kQ
VoL i R O v
Von i Y v L 0.75 x VDD®@ v
low @ I P LA VoLmax) 6 mA
lon @ o FEL T R VoHMIN) 10 mA
33f4)
SR, ©) LD e = 59 Vis
3.3E+6

M
)
@)

4)
®)

SR HOE LT AEAR R AR B T, Kedm 5 ARSI« AR sh ey i sl R s A A AN R AR SR st et I s

VDD FoR R KR AR HEIRAPRAARRR BRGS0 /A 1 32 m “ il 4l

loL Tl lon ZHUE LT S FRERS IRAFTEE B VoL R Von (B A ER/AMIT LTt AR e P A IR . X S8 S R0 SCRIE R N R G5k
BURATHR LB ORI | TR e SEBLH 2NN Te A GRF5 18 2 1 Vo Al Vou 1B

f= WA SIS (L Hz NERAL) o

e/ MBS BE T T AEAR L) 47 /P RUTT A F 1 00y R E LN S DIRE . L3 R K E K B ME S HL
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6.7.6 LVCMOS #<41H
FERVGEAT 21 Rl (A BB )

¥ WK B/AME B AU JRME| Bfr
1.8V &=k
ViL LD NS 0.35xvDDM| v
ViLss LR ERS 0.3xVvDDM| VvV
\um I HLUE 0.65 x VDD(" Y
Vihss BNEHRERS 0.85 x VDD( Y
Vhys B NIR LR 150 mV
IN® | Vi 1oV 10] vA
V=0V 10| pA
Reu RN IR 15 22 30| kQ
Rep AN R 15 22 30| kQ
Vou R R 045 V
Von fi H v P vDD(" - 0.45 v
loL ® I H~ P A VoLmax) 3 mA
lon @ e HEL A LR VOHMIN) 3 mA
18f(4)
SR ® I NEER 59 Vis
1.8E+6
3.3V AER
ViL PN 08| V
ViLss AR R A 06| V
\um PN NS 2.0 Y
Vihss BNEHEERS 2.0 Y
Vhys B IR LR 150 mV
In® | iz 3.3V 10] wA
V=0V 10| pA
Rey i H PR 2% 15 22 30| kQ
Rep AN R 15 22 30| kQ
Vou R R 04| V
Vo it v U 2.4 \Y
loL @ I H~ P4 AR VoLmax) 5 mA
lon @ | B T R VoHMIN) 9 mA
33f4)
SINEINE PN e 59 Vis
3.3E+6

(1) VDD FoRMR IR A 5% AR NARERTEAE S, WS A0 1 RN <RI 5.

(2)  SEZHUE T AEAR R FI A TS A BE A O TR VRSN« JRSR i B R i RS AR AR IR BN L IR e A

(3)  loL M loy ZHUE X T S REMS IRIFHE TE /) VoL M Vo 15 /MG T4 ) FLIRTR o A L PR IR . X e 0E SCRE R R 4 s
BURTHR LR R | TR LKL 2NN TC A GRA5 F8 2 1 Vo Al Vou 1B

4) f=8ANESHTIHSE (U HZ A8RLL) .

(6)  BLE/MESEACE M T AR A7 T RAFHE 553 hRE LRAE S DhRe. W™ R KA RMESHL.
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6.7.7 ADC12B #5411
FERZEIT &M (RIS H B )

S5 PR A A B/AME HAUE BAE L:<XivA
1B EEERE
Vapco_vrerp (! ADr?)?); {\%;EEJ;P 1.71 1.89 \Y
FIEHE L
Vapco_vrern (1 ;DEC(;E %RrEFN VSS \%
[P EDL YNNI
VADC_AIN[7:0] ADC_AIN[7:0] , i VSS VDDA _ADCO \Y
DNL Ty gk vk >-1 +1 LSB
INL ARt -2 +2 LSB
LSBgaIN-ERROR | 2 iR 2 +10 LSB
LSBorFFSET-ERROR | TR 1R % +5 LSB
WAES
SNR (EL 324 - 0.5dB jH L) 70 dB
200kHz 1E5Z
WAES
THD AR A - 0.5dB i B L) -75 dB
200kHz 1E5Z %
7 (e PNEE7iNN @ o
ADC_AINO:7] ADCO_AIN[7:0]
Iin NI LI +10 LA
CsmpL KFEHA 55 pF
KA
FsmpL_cLk ADCO SMPL_CLK #iiZ% 60 MHz
ADCO
t A i) 13 SMPL_CLK
JE 1
ADCO
taca TARRT ] 2 257| SMPL_CLK
EE ]
o ADCO SMPL_CLK
Tr i =60MHz 4 Mees
BERMAER ©
0.35 x
ViL KRR VDDA ADCO \%
" : 0.35 x
ViLss AR HERS VDDA ADCO \Y
. 0.65 x
Viy LPNEEYAN VDDA ADCO \Y
N 0.65 x
ViHss AR HEERS VDDA ADCO \Y;
Vhys B L 200 mvV
| R o
I @ NIRRT - =
ADCO_AIN[7:0] = VSS 10/ uA

(1) ADCO_REFP #1 ADCO_REFN H:#Efi N MAN |, AU M AP BIEH . ADCO_REFN 5 HAl VSS 51—t B &R
F| PCB #3011l ADCO_REFP & BIAEMS IR LR D AmA AR ABIR. IR IR LR A 2208 ADC R AL T2 AR L | I
AT LUK ADCO_REFP 34515 VDDA_ADCO AR HEJR . w4025 48 L 75 4% i Ud 1L 1d AL B #6345 ADCO_REFP Fit ADCO_REFN 5
Ji, FERBCEAE PCB i 5 BRFES
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(2)  ADCO_AIN 5| BR3Py 3 R A a8 , A T3 - AT e B I SRR (B RIS AR 4915 . ADCO_AIN 51 REN e N B 55 FH P T i 1R 42
IS ) MR AE AR 2 (A AFAE R Bo Wit AN R T #8451 ADCO_AIN 5| IR FELATE A P 50 SRACE FE 2 28 78 LT 75 I 1] o SR IR i .06 451
WEAREK , DUEATR AR 28T 14 ALK EE .

(3) ADCO nIFCE A LLE BT , H T ADCO_AIN[7:0] 4t \¥3ifik ADCO_CTRL % 474§ (gpi_mode_en = 1) & )55 M , LME
REFENIZAT .

(4)  WEBHOE T 24 O BB AT I B IR I

6.7.8 USB2PHY & <#F1#

#iE
USBO #% 474 2000 £ 4 J 27 H AcA Kl 84T S4BT 2.0 #Lv , E45IEHT ) ECN MR .

6.7.9 FE1T#/MEE# PHY BSHIE

&iE
PCle #0554 2014 4 2 A 19 H PCI Express® 3£ AFTE 4.0 i HHUE KBS S5

#1

USBO 26454 2013 4F 7 A 26 HiBEHE T4k 3.1 #3E 1.0 A 2 1 USB3.1 i il k1% 28 0
PR E L S S5

6.7.10 DDR H <45

&
DDR #1554 JESD79-4B #3#) DDR4 334 FIFF& JESD209-4B #7#Ef) LPDDR4 #3143 %
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6.8 —XMEA4ifE (OTP) HTFRILZ K VPP 3k
ATHE T X OTP T IRIS 22 31T dmAe Fr i s A7 5%k -
6.8.1 OTP HFIRM 22 i R KIS T4 1F

TE TARAE IR TR A (BRAE S A 3R )

¥ P B B/ME PRARAE BAE L:XiVA
VDD_CORE OTP & 17 A I P A% 358 11 FhL 5 P 6 90 WS 0 # s TR \%
VPP FE VA TR ST 30 H TR B8 22 ROM #HT RS L T IEH 38 NC™ \%
A7 ) H T 56 22 ROM 35 1y v Yt v 6 ¥ [
FEAGREAE SR B TR 22 ROM #EAT TR B 5L IE W18 4T 0 Y
] HL TR 22 ROM 35 1 H Yt Hit s 5
OTP 2w A% {11 F {55 22 ROM 388 14y Fi Y5t R s S I (@) 1.71 1.8 1.89 \%
lvpp) VPP Hiji 400 mA
SRpr) VPP iR 6E+4 Vis
Ty Xof BT ORI 22 ROM BEAT BT 1 TAE S5 IR YE . 0 25 85 °C

(1) NC R “TiEf” .
(2)  HRUE A T BB LA R 2 AR U I 75

6.8.2 #FFELR

Xt OTP L1 ORI 22 (13 SHREAT SR AR, 6205 /2 L T BB 20K
© AN OTP W AE AT AR | ZU4E ] VPP HLI .
o EPUTIESREE ERESE | VPP HRUIURTE (AREZ VNGRS IES N 6.11.2 BN/ )

6.8.3 #iE/75

OTP HFIREG 2 gmFL 751

o I E RGN BRI . B EAIE R IZ AT I, VPP b B Rn HLE

o ME TR 2 AT AR AR AT TR 1 OTP BN (TR i TR DR OTP #AH6 ) -
o ARAENT 6.8.1 AR LE VPP i1 Lt L

o IBATX OTP A7 #8347 g e i B A

o I8NF OTP ZF7es N A G , B8R VPP i+ LRI HIE.

6.8.4 X TELELRIEHIE T

16 1) Al 22 A B T 28 E AT T IE W 2 K A e ], A , TR F A IEME L E EE T
FEAFHILRE | TR LT RE S KA, ok, W& % H A AR B B R, 88 WG AR
YA ME T HIMAT SRR I, W T ST R A L A R . XSG AURK S B T S EvkiE
17, TUBR RN 22 TR 22 2 01 TI 83 B R A IS . Rk | X% P s Rk AT 11 W AT AT
TV 3844, TVARIAEAT T ( RS T EBLHMFTE ) -

M0 TR IE Copyright © 2026 Texas Instruments Incorporated
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6.9 PPHKF
AR SEME TS S, B8 = 45 1R L JUA B 8K T & iz 77 44F e i T, 3.
&E

IS H 2 JEDEC FriE JESDSIx ik , AEH TS 8. WRFHEF MMM AER |, 15 T ELH
SR IR R PCB it SN A . A SCHUASEItIR I TRAME R | 12 B HIGA R 7 58
TRFAHR ) o

6.9.1 #HsFH

* 6-2. APHRFE
Tl WAL A2 E AR S UL T AT RGBT

L ‘ ALV Ju.

e = U5 ocﬁvﬁ @) (m/s)®)

L RO ¢ 4 M FISh 0.98 &

T2 RO g £ ) L BRAR 3.87 i
T3 RO A g SR EIE R 12.8 0
T4 9.2 1
TS5 RO ja SiERETER 8.2 2
T6 76 3
T7 0.53 0
T8 0.55 1
To Wt gh R LT 057 5
T10 0.58 3
T11 3.74 0
T12 35 1
3 Vg 4h n B HL R AR 4 5
T14 3.3 3

(1)  LAELAEIET JEDEC & X 2S2P £4; ( 7T JEDEC & X 1S0P £ %1 Theta JC [RO JC] {EERAL ) , FEREIASIAN R 19284k it 58
M. ARELEE | W20 EIAJEDEC brift.
» JESDb51-2, Integrated Circuits Thermal Test Method Environment Conditions - Natural Convection (Still Air)
» JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
* JESDb51-6, Integrated Circuit Thermal Test Method Environmental Conditions - Forced Convection (Moving Air)
* JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-9, Test Boards for Area Array Surface Mount Packages
(2) °C/W = FZIKE/ L.
(3) mis=k/fb,
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6.10 B AR R

ARG T R AR EEAE (VTM) | b FE AL B R 1
T ERVE I SEVE T T 18 | 280 1 e v 45 T b ATUA B BUR T s 775 g i Ty .
R 6-3. VTM 1 H 8 B A B4tk

B8 o BME  SUE ROGME| A
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Supply value

slew rate < 18 mV/us
slew > (supply value) / (18 mV/us)
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supply value x 55.6 ps/V
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% 6-5 fIE 6-5 41 1 24t FHIN .

#HiE
RERFIE R R 7540 g XEs/MELLT |, Biab 25 5¢ P BT A f YR BT 1 P 2 9321 300mV
CAR , R R sl B RS

* 6-5. LHRF - BRSSO
WS : K 6-5

B# BJEME 5 2K
A VSYS(), VMON_VSYs®
B VDDSHV_MCU®), VDDSHV0®), VDDSHV1®), VDDSHV2(), VDDSHV3®), VDDSHV4®), VDDA_3P3_USBO.
VMON_3P3_SOC®., VMON_3P3_MCU®
VDDSHV_MCU®), VDDSHV0®), VDDSHV1(®), VDDSHV2(), VDDSHV3®), VDDSHV4(®), VDDA MCU.
c VDDS_OSC. VDDA_ADCO. VDDA PLLO. VDDA PLL1. VDDA PLL2. VDDA _1P8_SERDESO.
VDDA_1P8_USB0. VMON_1P8_SOC®), VMON_1P8_MCU®), VDDA _TEMPO. VDDA _TEMP1. VDDS_MMCO
D VDDA_3P3_SDIO( ®), VDDSHV5(")
E VDDS_DDR®), VDDS_DDR_C®)
F VDD_CORE(0) (12)
G VDD_CORE(") (12), VDDA_0P85_USB0('3), VDDA_0P85_SERDES0('3), VDDA 0P85 _SERDESO0_C('3),
VDD_MMCO0(*3), VDDA_DLL_MMCO0('3), VDDR_CORE('2 (13)
H VPP(14)
I MCU_PORz
J MCU_0SC0_XI. MCU_0OSC0_XO

(1) VSYS RIRNEAN RGN E M IRA AR 1% EIRN AT YR, AR SRR A R | 0 B B RS N T H A FR YRR
fHEHLYR .

(2)  VMON_VSYS %\ F T@id A B B 2 JE 2% s W VSYS. HRTELEE |, S 8.2.4 ZL BRI L1175 .

(3) VDDSHV_MCU HI VDDSHVx [x=0-4] /&3 & 10 J , Al A4 B Bk 75 1.8V 5 3.3V HJE FizfT.

24 VDDSHV_MCU & VDDSHVx [x=0-4] 10 HLJEH [{TAT— N E 3.3V FIg4Ti | BAISAEZ I 58 S 3.3V Ak 3y £ FA HoA
3.3V HIE#HT R

(4)  VMON_3P3_MCU HI VMON_3P3_SOC #i AT Wil s o, 1 4 B BIAR R 1 3.3V e

(5) VDDSHV_MCU #I VDDSHVx [x=0-4] /& XU HFE 1O HayE | ATHRLHE B FAERTE 1.8V 8 3.3V HLE FIgf7.

24 VDDSHV_MCU 5t VDDSHVx [x=0-4] 10 B H FEAT—ANE 1.8V FBATH , SIS AEZ B E S 1.8V A 31 Py 48 I oAt
1.8V HLIEHITRIT .

(6) VMON_1P8_MCU FI VMON_1P8_SOC % \ il T Wil g Ji e /& , IR BIMIMIAT 1.8V B

(7) VDDA_3P3_SDIO B7E sy Fesidnisy | MK RIS VDDSHVS AWEE 10 BE , B ZRme. B BN T it
BB BER . X2 SR UHS-I SD R T2 FHRITIRE .

(8) VDDA_3P3_SDIO /& P4 SDIO_LDO [f 3.3V HLFEHL. 1%HIFEH ML 205 1E B2 MMC1 /) UHS-1 SD ¥R H IR — 3.3V H
JH. XFE, 24 SD RHIFERMILLE S SD K, MMC1 (910 5115 SD £ 10 51T 3RS R Sid, UM AERT ,
SDIO_LDO Kyt (CAP_VDDSHV_MMC1) fT VDDSHV5 10 HIFEHHEE |, i% %Kkt VDDA _3P3_SDIO HFEHLE L I E 5k%
.

(9) VDDS_DDR #ll VDDS_DDR_C /¥ i [7]—H it f , LAEE ARt .

(10) VDD_CORE 7 0.75V 8 0.85V FizZ{F. 34 VDD_CORE #£ 0.75V FiZ{Th , ©Ri¢EH Ty VDDA_0P85_USBO.

VDDA 0P85_SERDES0. VDDA 0P85 SERDES0_C. VDD _MMCO. VDDA_DLL_MMCO #1 VDDR_CORE 1) 0.85V HiJ5 2 i st
Fto

(11) VDD_CORE #[7E 0.75V 5% 0.85V FiZ{7. 34 VDD_CORE 7£ 0.85V Figf7hf , BRERHH T VDDA_0P85_USBO.
VDDA_0P85_SERDES0. VDDA_0P85_SERDES0_C. VDD_MMCO. VDDA_DLL_MMCO #1 VDDR_CORE ftHi[f][Fl— 0.85V HiJ.

(12) fE sl i |, s VDDR_CORE [f) fi #4444 i X it i) VDD_CORE FyHL# +0.18V. 4 VDD_CORE L{EHIE N 0.75V
i, X%k VDD_CORE 7£ VDDR_CORE 2 Hif #1717 VDDR_CORE 2 J5#/#. [T VDD_CORE & XA E R 2 4
VDD_CORE %47 AR R ,

VDD_CORE #1 VDDR_CORE iy [d]—Hftd1 , FEit4 VDD_CORE LL 0.85V HiEIE{TH |, X ee e [k & — T[4

(13) VDDA_0P85_USBO. VDDA_0P85_SERDES0. VDDA_0P85_SERDES0_C. VDD_MMCO0. VDDA_DLL_MMCO %1 VDDR_CORE i

THF— 0.85V HijE L,
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VSYS
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6.11.2.2.2 FHIfF
% 6-6 1/ 6-6 N T 2844 N EHB 7.

#HiE
RERFIE R R 7540 g XEs/MELLT |, Biab 25 5¢ P BT A f YR BT 1 P 2 9321 300mV
CAR , R R sl B RS

*® 6-6. THIF - BF{ESIE
HZH ;K 6-6

B# BJEME 5 2K

A VSYS. VMON_VSYS

B VDDSHV_McU™, vDDSHVO0(", VDDSHV1("), VDDSHV2(Y), VDDSHV3("), VDDSHV4("), VDDA_3P3_USBO.
VMON_3P3_SOC. VMON_3P3_MCU
VDDSHV_MCU®, VDDSHV0®@, VDDSHV1®@, VDDSHV2(@, VDDSHV3®@, VDDSHV4(@, VDDA MCU.

c VDDS_OSC. VDDA_ADCO. VDDA PLLO. VDDA PLL1. VDDA PLL2. VDDA _1P8_SERDESO.
VDDA_1P8_USB0. VMON_1P8_SOC. VMON_1P8_MCU. VDDA_TEMPO. VDDA_TEMP1. VDDS_MMCO

D VDDA_3P3_SDIO®) 4), VDDSHV5®)

E VDDS_DDR. VDDS_DDR_C

F VDD_CORE®) ()

G VDD_CORE® (), VDDA _0P85_USB0. VDDA_0P85_SERDES0. VDDA_0P85 _SERDES0_C. VDD_MMCO.
VDDA_DLL_MMCO. VDDR_CORE(

H VPP

I MCU_PORz

J MCU_0SC0_XI. MCU_0OSC0_XO

(1)  TEHERN 3.3V B f) VDDSHV_MCU #1 VDDSHVXx [x=0-4].

(2) TAEHJEJ 1.8V I VDDSHV_MCU F1l VDDSHVXx [x=0-4].

(3) VDDA_3P3_SDIO By sy | AMRBH A RIS VDDSHVS ik 10 B , BT . B BOR T Hfh
BRI SIS BIER . 2R UHS-I SD T2 FHRITIAE.

(4) VDDA_3P3_SDIO /&Py SDIO_LDO [t 3.3V HLEHL. i%HIFEH M2 ERZE MMC1 ) UHS-1 SD Rtk A R — 3.3V H
JH. XHE, 24 SD FHIFRM LIS SD K, MMC1 510 5155 SD £ 10 51T seE D i Swid. FHMNARRT ,
SDIO_LDO [i#itt (CAP_VDDSHV_MMC1) HT>5 VDDSHV5 10 B js#Lfit el | i% R4S VDDA _3P3_SDIO HJFHLEL T+ % 5 k%
.

(5) TAEHJEHN 0.75V B VDD_CORE.

(6) LAEHLEX 0.85V 1) VDD_CORE.

(7) 7 LeEkibreain | HEhnE] VDDR_CORE s S5 4R fE K F it inE VDD_CORE [ f#4 + 0.18V. 4 VDD_CORE T.{Ef#i/EH 0.75V
v, X%k VDD_CORE 7£ VDDR_CORE 2 #7137 VDDR_CORE 2 j5#I¥%. Ty VDD_CORE & AR TRk 4 |
VDD_CORE #4711 Bk

VDD_CORE #1 VDDR_CORE R f[7]— il , K624 VDD_CORE L 0.85V HiEIZATR | iX e o> — e F-FE .
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BRTRGZHE G SRR AR AE BT Z VRN |, WS 5 09 R E 00 97 38y AR RN
6.11.3.1 BAilF
AT R AR AR ANE E ST EAAHRAE 5 BN PP 25 A I e BRI SRR

£ 6-7. EOIR) P44

2K \ B/ME BoAM|
BARM
vDD(M = 1.8V 0.0018 V/ns
SRy WAIRS vDD(N = 3.3V 0.0033 Vins
WA
C iy ) AR L | 30[ pF

(1) VDD FoRAHRL IR A % BIEATRAATRAR IR LA (E S, S T/ M R IR 51,

2% 6-8. MCU_PORz i P E R
BHS K 6-7

P S8 B/ME BRME| HAL
PRFEIF ], 76 BIFA 202 JG§ MCU_PORz £ I HiiR
RSTT A (IRHLT ) ( AR s ) 9500000 ns
th(SUPPLIES_VALID - MCU_POR?) TR ), FE BV R EL AN Bl e E 2
RST2 MCU_PORz 7E | I 20 ({RHLF ) (oM 1200 ns
LVCMOS B3 )
K gEE | 7€ 2§ MCU_PORz MEHT (A
RST3 | twwcu_porat) B L ER A GEBEE I i MCU_OSCO_XI/XO ) 1200 ns
:<—RST1—NI
| |
: :<—>Ik RST2 (o :‘ RST3 >
I
' [ ' )) | I/
MCU_PORz | | |
i ! / \ 1
L
! I
! I
| | ((
ALL SUPPLIES ‘ | ) )
VALID :
I
I
I
MCU_OSCO0_XI,
MCU_OSC0_XO
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% 6-9. MCU_RESETSTATz il RESETSTATz o<t
H 27 Kl 6-8
S SH B/ME BAME| AL
RST4 |t FEIRAF[E] , MCU_PORz A 2% ({KHT ) F 0 ns
d(MCU_PORzL-MCU_RESETSTATzL) MCU_RESETSTATZ %% ( & #F )
IR [E , MCU_POR B(EHET) B "
RSTS |tyMcu_PORzH-MCU_RESETSTATZH) MéU_JIEESETST_ATz %Z&ZE(X ﬂ%éﬂ;ﬁf ) % 6120*s(1) ns
RST6 |t FEIREFIA] , MCU_PORz %% ({KHF ) 0 ns
d(MCU_PORzL-RESETSTATzL) RESETSTATZ 42 ( {5 )
WEIRIFE] , MCU_PORz 4% ( miHF ) # -
RST7  |tyMcU_PORzH-RESETSTATZH) RLIEJEST;TATZ 96_@'( ( %% i ;F )( ) 2 9195*3(1) ns
ik vi %, MCU_RESETSTATz ik HiF %
RST8  |twMcu_RESETSTATZL) (SW_jMéU_WAR_MRST) 966*S(") ns
fkhsi . RESETSTATz (K H ¥
RSTY  |twRESETSTATZL) ( SW_MCU_WARMRST. SW_MAIN_PORz & 4040*S ns
SW_MAIN_WARMRST )
(1) S =MCU_OSCO_XIXO i i # ( Lk ns AL ) .
:4—>|F RST4 | | RST5
| | | +
MCU_PORz N R
| T | |
: : | |
| |[— RSTS—:—P:
| | | |
T | | |
MCU_RESETSTATZ | \J I /
| T |
[——>+ RST6 | |
' : [ ¢—»+ RST7
' |
——RST9——»
RESETSTATz N i/
‘ !
6-8. MCU_RESETSTATz 1 RESETSTATz FF&4%f%
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% 6-10. MCU_RESETz i FE R

iHZ A 6-9

& 23 B/ ME BOAMH| HAL
RST10 |tymcu_RreseTat) " \Hymiﬁiréz‘ , MCU_RESETz 2 ( fkH#F ) 1200 ns

(1) U4 A 2 MCU_PORz CLYE4R s I 1Al N B 2R | %I 25U 4.
% 6-11. MCU_RESETSTATz il RESETSTATz Jf>4F 4
EZ K 6-9

A= SH B/ME BONE | HAhL

FEIRATE , MCU_RESETz 4k ( £ ) 3

RST11 |tyMcU_RESETZL-MCU_RESETSTATZL) MCU_RESETSTATZ 421 ( {5 F ) 0 ns
FEIRITE] , MCU_RESETz %% ( i HF ) 3 "

RST12 |tymMcu_RESETzH-MCU_RESETSTATZH) MCU_RESETSTATz JA4 ( %—x%(ﬂ?) ) 966*s(") ns

RST13 |tyMCU_RESETZL-RESETSTATzL) JEIRIH] , MCU_RESETz AL (KT ) F] 960 ns
RESETSTATz A% (KT )

RST14 |tyMcU_RESETZH-RESETSTATZH) FEIRMHE , MCU_RESETz 4% ( imiHF ) 3 4040*S™ ns
RESETSTATz 4% ( )

(1) S =MCU_OSCO_XI/XO FH A ( Lh ns Hy#fr )

:<—RST10—>:

| |
MCU_RESETz N\ /

| 1

' | : |

,"_’I RS le—plrsTi2

| | ' |

' | ' |

MCU_RESETSTATZ | I |/
I I I

T

| | |

y ': RST13 ¢/ RST14

RESETSTATz ! i/

&l 6-9. MCU_RESETz. MCU_RESETSTATz fil RESETSTATz It} FF BRI S it
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% 6-12. RESET_REQz i FER

HZ K 6-10

e b B/ME BRE| B
RST15 |tyreser reaz) ! |k sifz , RESET_REQz # (£ 1200 ns

(1) BUC4FTA A % L MCU_PORz ELEHS & I 1A 4 B A 35 | %I 2 50 k.
# 6-13. RESETSTATz F 244
1EZ K 6-10

s 28 B/ME BONE| AL
SEIRIA] , RESET_REQz AR (KH ) 2] *

RST16 |tyRESET REQzL-RESETSTATZL) RESETSTATz ﬁ%z_( (L ; ( ) 900*T(™M ns
FEIRES[E] , RESET _REQz &L ( FiH-F ) 3 *

RST17 |tyRESET_REQzH-RESETSTATZH) RESETSTATz 4% ( i F ; ( ) 4040*s®@ ns

(1) T =50k Eme ( k%)
(2) S =MCU_OSCO_XI/XO 4t &AW ( LA ns Jy&ifs ) .

:<—RST1 5—>:
| |
RESET_REQz \ /
|

I

|
| |
I4—>IFRST16 < ': RST17
| |

RESETSTATZz N i/

K| 6-10. RESET_REQz 1 RESETSTATz B E sk fIFF stk
% 6-14. EMUx i FFE R

12 # 6-11

45 S5 B/ME BONE | HAr
RST18 | tsuEemux-McU_PORz) éﬂ‘,\ilﬂ[j;wg] MCU_PORz JEA4 (T ) Z K 3*s() ns
RST19 |thmcu_Porz - EMUx) gf&lﬁ[g} MCU_PORz JEA% (T ) 2R HY 10 ns

(1) S =MCU_OSCO_XI/XO fit4 i1 ( Lk ns Hyefir ) .
RST18

Ve

]

MCU_PORz

|

RST19

& 6-11. EMUx B FE R

£
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% 6-15. BOOTMODE B} FER

HZ K 6-12

s 2 B/ME BOAE| B
#@STIE , BOOTMODE[15:00] #£ PORz_OUT &
RST23 |tsuBoOTMODE-PORz_OUT) B2 BT 2 (M MCU PORz St 54 3*s(") ns

SW_MAIN_PORz )

{5, BOOTMODE[15:00] #£ PORz_OUT &%
RST24 |thPoRrz_oUT - BOOTMODE) M2 5 A &L ( 4MF MCU PORz F a4 4 0 ns
SW_MAIN_PORz )

(1) S =MCU_OSCO_XI/XO 4t ( Lh ns Hyfr ) .

% 6-16. PORz_OUT FFo&het:
BS K 6-12

s 28 R/ME RO | HAr
BRI, MCU_PORz 7% ¥ 5

RST25 |tymcu_PoRzL-PORz_OUT) }I;OLRZTI(;UT 3 ( ﬂ&téff;& (1) 21 0 ns
EiRINA , MCU_PORz 2 ( it F ) 3

RST26 |tymcu_PorzH-PORz_oOUT) i;(;; (j)UT FEH( %Eé 3:5 ))dz () 3 1840 ns
ki oe % , PORz_OUT *F (MCU_PORz

RST2T twporz out) ZWT\AEN PORZz_) LT (MCU_PORz 5 1200 ns

—BLRST25  l4—p[-RST26

Lo e

MCU_PORz \. | / |
I

|
|

[
[€——RST27—»

PORz_OUT 1
1

|
| |
| RST23 | | RsT24 :
| |
| |
) XXX KK XXX XXX XD
BOOTMODELTS00] (8RR HIKZK

& 6-12. BOOTMODE It FFE Rl PORz_OUT FFoehkkit
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6.11.3.2 & ESHF
AR R AR MK E X T MCU_SAFETY_ERRORN [} 26 A AT S

% 6-17. MCU_SAFETY_ERRORN i ¥ %4
28 \ B/Ma Bl B

A
Cu [ttt S | 30| pF

% 6-18. MCU_SAFETY_ERRORN FF 55

EZH K 6-13

WS ¥ B/ME BNE | BAL
/N JE I ), MCU_SAFETY_ERRORN ( i i .
SFETY1 | tomcu_sAFETY_ERRORn) IRjWM B ) = - (A (P*H)+(P*L)(1 3) 4) ns
BN 9%, MCU_SAFETY_ERRORn 424 \
SFTY2 | twmcu_SAFETY_ERRORn) (25 P\?Vul\jﬁﬁ ) 5 - X p*R(M @) ns
td (ERROR_CONDITION- IEIRETIE] | B RO 2 o
SFTY3 — N 50*P(1) ns
MCU_SAFETY_ERRORAnL) MCU_SAFETY_ERRORn A %(®)

(1) P =ESM Ljag f

(2)  R=#5R51 AR Nk A e i

(3)  H=45R5H PWM /= TN 25 47 2% 11 3l

(4) L =41%51H PWM R TUINEE & 748 1 50E

(5) JaH PWM )5 , MCU_SAFETY_ERRORnN 2 7£ SFTY3 EF 1L , Hok (A3l ( B PaR i r ) |, BRHHR ISR, 2
PWM #£x , MCU_SAFETY_ERRORN 1 B FH 2.

{
Internal Error Condition [ § \!
(Active High) ‘ (¢
1 7 I
\
| |
le——sFTy1—»l | \ |
\ \ \ \
‘ ‘ \ | ( i, | $
MCU_SAFETY_ERRORn \ T, N7 ~ONT 7
(PWM Mode Enabled) \ PN RN RATSRAN RN
‘ T [ ) 7 I
\ \ |
| Q73FTY24>|
M—SFTvs—ﬂ‘
{

MCU_SAFETY_ERRORn ! |
(PWM Mode Disabled)

& 6-13. MCU_SAFETY_ERRORN B} FFELR fIFF e it
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6.11.3.3 BH4it e
AT RFNE E ST RBME 5 2 I BRI SRR
+ 6-19. B B0 BT 54

2 BME BAM| B
N
SR, CIPNATE L B 0.5 ‘V/ns
g s
10ns < t; < 20ns 10|pF
CL it £ LA
20ns < f¢ 30 |pF
* 6-20. AT FFER
HZ K 6-14
ikl H/ME BONE| B
CLK1  |teexT_REFCLK1) BN WA, EXT_REFCLK1 10 ns
CLK2 | twExT_REFCLK1H) Jik b 1E] , EXT_REFCLKA & B E*0.45(1) E*0.55(M| ns
CLK3 | twExT REFCLKIL) Jik RS [A] , EXT_REFCLK1 ik HLF E*0.45() E*0.55W| ns
CLK1  |teyMcu_EXT_REFCLKO) B/NEAWIN A, MCU_EXT_REFCLKO 10 ns
CLK2 | twMcu_EXT REFCLKOH) Jik PRS2 IR] , MCU_EXT_REFCLKO & Hi F*0.45@ F*0.55@)| ns
CLK3  |twMcU_EXT_REFCLKOL) Jok bR 2EmE] , MCU_EXT_REFCLKO {& H3F F*0.45(2) F*0.55@)| ns

(1) E=EXT_REFCLK1 J& it [a]
(2) F=MCU_EXT_REFCLKO J& it
I CLK1 >

' l+——CLK2—>! :<—CLK3—>: :

Input Clock g \: H/

Bl 6-14. i Bh it FPER
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F 6-21. BB FFR4EE

HZ K 6-15

TS 0 B/ME BRE| B
CLK4  |tgsyscLkouTo) /N #AR A, SYSCLKOUTO 8 ns
CLKS5  |tw(sYscLKOUTOH) Jik 2t i), SYSCLKOUTO & A*0.4(1) A06M| ns
CLK6 |twsyscLkouToL) kbt A, SYSCLKOUTO 1% H A*0.4(1) A*0.6()| ns
CLK4 |t oBscLko) /N A, OBSCLKO 5 ns
CLKS  |tw(oBSCLKOH) Jik iR 525 18], OBSCLKO 5 S B*0.45(2) B*0.55@)| ns
CLK6  |twoBscLkoL) Jik 42 ], OBSCLKO ik B F B*0.45(2) B*0.55@| ns
CLK4  |tycLkouTo) e/ NER A CLKOUTO 20 ns
CLKS  |twcLkouToH) Jik 42 ] | CLKOUTO & HLF C*0.4®) Cc*0.6®)| ns
CLK6  |twcLkouToL) Jik RS2 5 18], CLKOUTO {i% C*0.4®) Cc*0.6®)| ns
CLK4  |tymcu_syscLkouTo) B/NAGI ), MCU_SYSCLKOUTO 10 ns
CLKS | twMcu_sysCLKOUTOH) Jik 2T 1], MCU_SYSCLKOUTO & HiF G*0.44 G*0.6@| ns
CLK6 |twmmcu_syscLkouToL) kS ), MCU_SYSCLKOUTO i i G*0.44) G*0.64)| ns
CLK4 | tmcu_oBscLko) /N H AR E , MCU_OBSCLKO 5 ns
CLKS  |twMcu_oBSCLKOH) Jik R S5 1], MCU_OBSCLKO =5 B H*0.450) H*0.550)| ns
CLK6 | twmcu_osscLkol) ik 42 1A, MCU_OBSCLKO % HiF- H*0.450) H*0.550)| ns

(1) A=SYSCLKOUTO J it [ii

(2) B = OBSCLKO J& i [e]

(3) C=CLKOUTO J it |l

(4) G =MCU_SYSCLKOUTO J i fi]
(5) H=MCU_OBSCLKO J& i ]

CLK4 >

——CLKs—— :<—CLK6—>: :

Output Clock ¥ \: H/

Bl 6-15. B 8h I it

A
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6.11.4 A/ #14#%

6.11.4.1 S\ B BR3¢

i B 25 P AN b A R IX B B XSRS S R

+ MCU_OSCO_XI/MCU_OSCO_XO - ¥4 3| N & mi ik 4 (MCU_HFOSCO) M4 Sk I3 | IR
P N L E R £ MCU_HFOSCO_CLKOUT HIER AR £ -
o« CEFREER
- MCU_EXT_REFCLKO - MCU 45 [#) A] 3 M B 2R Ze i Bhi N
- EXT_REFCLK1 - MAIN 3k ) n i 458 R GE BhiN
- SERDESO_REFCLKOP/N - PCle fJr[i% SERDESO F:ERT4ha N o
© HMEE CPTS LUk #hig A
- CP_GEMAC_CPTSO_RFT_CLK - CPTS F:yf: i .
- CPTS_RFT_CLK - CPTS H:/ER #hii A o

Kl 6-16 &7 1 41 i A h i i A IR Bl J5UR ot S

DEVICE
CLKOUT [ —  » Reference Clock Output

SYSCLKOUTO [ J———» Main Domain System Clock (MAIN_SYSCLKO) divided-by-4

MCU_SYSCLKOUTO [ |/ » MCU Domain System Clock (MCU_SYSCLKO) divided-by-4

MCU_OSCO_XI 1 External main crystal interface pins connected to internal oscillator
C—1  which provides reference clock to PLLs within MCU domain
MCU_OSC0_XO — T and MAIN domain.

TCcK [ |¢———— JTAG Clock Input
MCU_RESETz |¢——  MCU Warm Reset Input / Device Warm Reset Input
MCU_PORz [ [¢——— MCU Power ON Reset / Device Power ON Reset
BOOTMODE[15:00] [ _¢———  Boot Mode Configuration / Devices Select
DDRO_CKO0O/DDRO_CKO0_n [ ——  » DDR Differential Clock Outputs
SERDESO_REFCLKOP/N [ J4——— — Optional SERDESO Reference Clock Input for PCle
MCU_OBSCLKO / OBSCLKO Observation Clock Outputs for MCU Domain Clock / MAIN Domain Clocks

MCU_EXT_REFCLKO / EXT_REFCLK1 [ [&———— Optional External System Clock Inputs - (MCU Domain) / (MAIN Domain)

CP_GEMAC_CPTS0_RFT CLK/
CPTSO_RFT_CLK

CPTS Reference Clock Inputs

—
CP_GEMAC_CPTSO0_RFT_CLK/CPTSO_RFT_CLK

& 6-16. F A a0
A RN B D PEARE S, IS B8 TRM IR 28 P E — R i e —i
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6.11.4.1.1 MCU_OSCO /iR %250 6y

6-17 JE/n T 8 A % o T SE IR 3 2% 8% 1R T A 43 Sr oo AR 6 ZiUR AT B S i MCU_OSCO_XI Al
MCU_OSCO0_XO 5| i & .

Device
MCU_OSCO0_XI MCU_0OSCO0_XO
Crystal
1
C,i Co T

PCB Ground

AMBS_MCU_OSC_INT_01

K] 6-17. MCU_OSCO & & i,

F AR A AL TR A TAEME R I HIF B IR . £ 6-22 M4 TR 4 W,
% 6-22. MCU_OSCO & A f B Bk

M BAME  RAUME ROk A
Fxtal A A I IR PR A9 25 MHz
AAHH LK RGMIL AT RMII +100
Fta IR E A2 RGMII il RMII 46 i1 i 2 50| PPM
e
Cri+pcBxi | CL1 * Cpcpxi B4 12 24| oF
Cra+pcexo | Cr2 + Cpeaxo FEA 12 24| pF
CL LIRS TR 6 12| pF
ESRyy =300 | 25MHz 71 oF
Cshunt o ¢ FRLE IR IR L 7 ESRa =40Q  |25MHz 5| pF
ESR,, =500 |25MHz 5| pF
ESRytal R R E T R R (1) Q

(1) AAERIERK ESR 2R AR MIFB AR WS Cohunt 241

RN, RGBT L AR 5 A1 DUR 2 G FUYI A i K25 18 R (R FE A2 AR
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R 6-23 TEANULH] 1 IR s T RAEHE -

% 6-23. MCU_OSCO JF&45: - AR

eS8 B% BAME HRUE BXE Hpr
Cxi XI B 1.44 pF
Cyo XO H% ALV 1.52 pF
CXIXO Xl & XO EEEE 0.01 pF
ts JE B[] 4 ms
T I
| |
VDD_CORE (min) |-~ fom————r .
vss—I' !
| |
S ' |
g VDDS_OSC (mln) —J— 1vDDS OSC — —
>O I rd
vss| 'Mcu_osco xo “ELRLILITITITETLITITLT]
|
47 ts)( 4"
| 1

&] 6-18. MCU_OSCO J55liiH]

6.11.4.1.1.1 HE#HEF

i A FEL B ) VT A B RE A ) S A I 2 ) 2 B AR, G0 S AR R BT U . Z R A 3R CL 2
4% CLys Cro DA —UeZ R AR MA S . KAk f % o2 MCU_OSCO_XI Al MCU_OSCO_XO ¥ PCB 155
Sl BB A %% . Cpeaxi 1 Cpeexo » PCB it A i NMiZRE Wt I 4415 5 5| R ZF A FE ¥ . MCU_OSCO
F R B B A A e 27 A F S . Cpeaxg A Cpepxo , 6 6-23 5E X 7 X 54 L 54l .

Crystal Circuit
Components

PCB

Signal Traces

Device

1

I
I
|
I
| Creaxi
I
I
I

Eg MCU_OSCO_XI

& 6-19. i BE

FEVEFEIE 6-17 R B A 48 Cuy M Cro IR LR A3 23U i Cp A2 S R3S 7 18 7€ 1 913
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CL=[(CL1 + Cpcaxi * Cxi) X (CL2 *+ Cpcaxo + Cxo)l / [(CL1 + Cpeaxi + Cxi) + (CL2 + Cpeaxo + Cxo)l

gﬁﬁﬁi’ CL1 *D C|_2 E]’”E iﬁh?ﬁ J\jji{ﬁ C|_ %U\ 2, ’ff)zﬁl? % (UZ?E CPCBXI + Cx| EI’JQHAETE%% CL1 E/]
43 m?ﬁ CPCBXO + Cxo E’JQHA{ETE%% CL2 E/]{E WJﬁD ﬂﬂ% C|_ = 10pF CPCBXI = 2. 9pF Cx| 0. 5pF
CPCBXO = 37pF , Cxo 05pF , )HJ C|_1 [(2C|_) (CPCBXI + CXI)] = [(2 X 10pF) 29pF 05pF)] = 166pF and
Ci2=1(2Cy) - (Cpcexo *+ Cxo)l = [(2 x 10pF) - 3.7pF - 0.5pF)] = 15.8pF

6.11.4.1.1.2 JFBEA 2R

i A L B BE IR I A AL 36 6-22 5 U MCU_OSCO T ARSI RIF BRI AR . S B B ) R B 2%
Cshunt #& i R FFIE RS FI5 AEAE FH A & o ¥ i A PR 4 PR %82 1) MCU_OSCO ) PCB {55 31 4 It 2 [ A7 15 FL
ZA A Cpepxixo » PCB il N A M Z R SR HUX L6545 51 2k 2 (M I L2 A LA . S 30 A TR s
Cxixo , % 6-23 & X [ Z a4 HAH

PCB #i 4 i B iH R B X1 Al XO 55 51 482 M B LAY . X0l H R 45 5 51 268 I HAE LA M B 5 iR

KLU o A0 5 B RIX AT 5 FEUTAT LRI, 37T DU AR I L85 5 2 (8] OB e 5] 2R S T REN LA . £
WRERARIS , NSRS PCB R A SRR T RE RO |, X — AR B,

PCB l Device
Signal Traces !

X MCU_0SC0_XI

Crystal Circuit
Components

™~

)|
/l

=

Cpeaxixo Cxixo

MCU_OSCO0_XO

|

|

|

|

| |
— | |

| |

| |

| 2

| |

| |

6-20. JFERHA
Mg B AL LU R AR I . AT Co J2 dbiAiid i 48 & i R I B HL 2% .

Cshunt = Co + Cpcaxixo + Cxixo

g, KT SN 256MHz , ESR = 30Q Cpcexixo = 0.04pF , Cxixo = 0.01pF , HAEEARPIFECR SN T 5T
6.95pF I, R 2 1% A
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6.11.4.1.2 MCU_OSCO LVCMOS #{Fh1 #t)F
6-21 JE7~ 124 MCU_OSCO_XI #$#5 1.8V LVCMOS J I B I Eh JE s 2 L3R 7 % 3E 42 .

#E

1. Ak L, MCU_OSCO_XI EARVFIHBL ARSIl KRNV, BN
MCU_OSCO_XI 7 A # A i & B FhAzas | M F A AN ELIRRS , 12% PAas il BE S AR AR .
It , A2 MCU_OSCO_XI AMEAFRIZHRA 2 AT, B FAE R MCU_OSCO Wi

2. WRKMRESERHE LVCMOS I B+ 3] MCU_OSCO_XI (] PCB ik K fZ. X FET LA N1k
BRI FEARH IR P PR 15 BN B A5 5 b AT REdE . BN FUE ST DAL B 5 5 1 T+ B
6], AT AR R G0 A DL Bl T e

3. ¥ MCU_OSCO_XI i N AL £ 1K) LVCMOS i 4 {5 56 LR A B o i B 5 MOE i J B
E I AT BRI F) A B0 o 22 Pl B A LA 0 R ) 7 s U2 2] MCU_OSCO_XI - 85 k42 L FHLAEL . £
I e L ELA 5 % B AR B B TR DG S . 000, R B ) i bt B 30 Wk, JF . PCB {55
ATEHIRFAEFA BT 50 KA , T b Hk o 12 FRLRHLEL 75 2209 20 RRA o R ) AL B AT LA S A IR e MR O
i £ ()28 R 6 (R B, AT 8 G A2 A5 5 b SR (T AR B A

Device

MCU_OSCO0_XI MCU_0OSC0_XO

>

I {>O uE
PCB éround

& 6-21. 5 1.8V LVCMOS 34 i i A
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% 6-24. MCU_OSCO0 LVCMOS #Zh 8h R ER

E 2 BAME  MAE  BRE| B
i 25 MHz
Frtal KAf LR RGMII AT RMII +100
PR AN 22 RGMII Fil RMII s Fi 172 (it w50| PP
fh
DC alan 45 55 %
triF LT RS TE] ( 10%-90% LTt , 90%-10% FB% ) 40 ns
Jperioarus) | JIIELE | RMS ( 100k AMFEA ) 20| ps
Jperioa(Pk-pK) | FEIIIELS) | WEIEAE (100K MFEAR ) 300| ps
Jphase(Rms) | HAZENED , RMS ( #5E 100Hz % 1MHz ) 10@|  ps
100Hz -92.3
1kHz -112.3
PN FLRE A G) 10kHz -132.3| dBc/Hz
100kHz -142.3
1MHz -152.3

(1) RZHLVCMOS IR & Bidin A8 Ho i K L TH/ T Bt 1] £ SCep s P G 3 1 4 3 22 L PCB Al 2k i 7 5 MCU_OSCO_XI S\ fe 45 41

EITEEIME LR AR L . ROZAMEIR I 2 IR LVCMOS $ikas. H2
59 MCU_OSCO_XI #iy A F fitd 24 i _b T/ B 1]

, RGBT N LA ITEE R LVCMOS k% %5 ik

(2) KZHLVCMOS ¥k #s Hitls R AE H A5 K RMS M EL 2 (1 78 SO 7 S8 AR VS R K T b a8 A i 2R . N TSRS A& MME |, TRER
VR LVCMOS ki 25 HliE |, BRI S H0E s 58 R0V R AL R X RMS M 30
(3) U4 HATI/AE RS PHY T USB SuperSpeed 575 A i F AT B R E UL T 21T PCle Y, “HMIALMES” SHOHEH .
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6.11.4.2 iy Hi B

Za R RGN B . XS B R EE T

+ MCU_SYSCLKOUTO
- MCU_SYSCLKOUTO /& MCU I £ 4ih 4 (MCU_SYSCKO) i 4 434, %8 St A TR A i i B
)
+ MCU_OBSCLKO
- WEE g, SO TR A E
+ SYSCLKOUTO
- SYSCLKOUTO & MAIN = £ Zi i 8h (MAIN_SYSCLKO) K 4 7345, 1% Sy A TR A B 1.
+ CLKOUTO
- CLKOUTO # LUK T R4 & (MAIN_PLLO_HSDIV4 _CLKOUT) #£47 5 23 4imk 10 4045, iZ b i1
AN PHY FOEIRME . 4L E NIE A RMI B APJE (50MHz) I81TH | %15 58 2 A1 7] 5
RMII_REF_CLK 5| il , DAMEZSAF IEHIEAT .
+ OBSCLKO
- MR, SO TR AR E
+ GPMC_FCLK_MUX
- GPMC_FCLK_MUX & GPMCO LjRER 4 (GPMC_FCLK). 432 () e 75 B 4LIE AT I Bl | % S
F#& A GPMC 2 i Bt

BREZEE , SRS TRM i afff — 10 1 £ i — R SF & — F K GPMC A #F & — 1.
6.11.4.3 PLL

H A BT AS IS &5 1F) BURH 3R Lt (PLL) Bbrl , TGRS 4% A S RLUESRIBCE 7

MCU 3+ —4> PLL :

* MCU_PLLO (MCU PLL)

FHHH A PLL

« MAIN_PLLO ( ¥ PLL)

+ MAIN_PLL1 (PERO PLL)
« MAIN_PLL2 (PER1 PLL)
« MAIN_PLL8 (ARMO PLL)
« MAIN_PLL12 (DDR PLL)
+ MAIN_PLL14 (R5F PLL)

#iE
NFEZEL , WS

o E TRM FR) 25 AEHD &1 #AIPLL —7i .
o B TRM i I/ FEem # 70 A G LT 5 754 - 617 (PRU_ICSSG) —i.

#E
st TRM Wi 28 A0 & — =Rk, S NFEAER 8 (MCU_OSCO_XI/MCU_OSCO0_XO) Hi PLL %1
SHEE , BUER A PLL 1855 Ok
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Fﬁﬁﬁﬁ%#‘*ulﬁﬁ %%M\Zﬁﬁ VIH il VIL Z.lEﬂ ( EZX:E V||_ il VIH Z,lEﬂ ) $1@%?§%0

PROFE SR A P RE A R e . WA IRA B RSB H S 5 L7 AR S E . Bk, T8 T I B
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6.11.5 5f ¢

6.11.5.1 CPSW3G
AR TIRAL LUK R MAC Rt At W WS B RE 2V |, WS 0 5 5 o 7 M E i 49 48 53 h BAR IR/

#IE
CPSW3G MDIO0. CPSW3G RMII1. CPSW3G RMII2 fil CPSW3G RGMIIM A —AHEAMES | X
SES A DL B R B2 A5 . AT g SR e R ATF R4S PE OO 44 9 IOSET (e 5E 51 AL &
3. AI{E CPSW3G IOSET — i )& i $k IX £e45 [ 24 5| AL & 50 IOSET .

6.11.5.1.1 CPSW3G MDIO F//F
% 6-25. % 6-26. % 6-27 FIK 6-22 #iB] T CPSW3G MDIO (Al F &t BBk FIIT 41 o
# 6-25. CPSW3G MDIO K} 524t

¥ BAME Bkt s
MNFA
SR, ‘ LPANETEE i ‘ 0.9 3.6 ‘ Vins
EoRLe s
C. [ttt SR | 10 a70[  pF
PCB ##ER
ta(Trace Delay) BT LRI AL 2EIR 0 5 ns
td(Trace Mismatch Delay) | FITH i 2k 2 (8] (1) A% 4% 2E IR AN UL AT 1 ns
% 6-26. CPSW3G MDIO K FER
2 & 6-22
e s B/ME BAE|  HAL
MDIO1 | tsypio_mpc) AR, 7 MDIO[X]_MDC i H°F*Z i MDIO[x]_MDIO 4 % 45 ns
MDIO2 |thwpc_mbio) FREERT 8], 7E MDIO[X]_MDC & #°F2 & MDIO[x]_MDIO % 0 ns
# 6-27. CPWS3G MDIO JF 3444
1527 Kl 6-22
e ¥ B/ME BAE| B
MDIO3 | t;mpc) JA WA, MDIO[X]_MDC 400 ns
MDIO4 |ty MpcH) Jik 22T ], MDIO[X]_MDC 5 #8F 160 ns
MDIO5 | twmpct) Fik e 1), MDIO[X]_MDC i H 5 160 ns
MDIO7 | tympc_mbio) FEIRAF A , MDIO[x]_MDC 1 H*F- %] MDIO[x]_MDIO £ %% -10 10 ns
< MDIO3 P
4— MDIO4 ———
MDIO[x]_MDC 7/ \\ Mpioe 7/ \_

MDIO1 —

[¢— MDIO2
MDIO[x]_MDIO
(input)
“4—MDIOT7
MDIO[x]_MDIO
(output)

&| 6-22. CPSW3G MDIO Ff FFE sRAIFF e

CPSW2G_MDIO_TIMING 01
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6.11.5.1.2 CPSW3G RMII #1/F

#* 6-28. K 6-29. [¥] 6-23. % 6-30. & 6-24. £ 6-31 Al ] 6-25 Ui 7 CPSW3G RMII BB /75644 B 722
SRAMTF RAF o

% 6-28. CPSW3G RMII B 5444

2% \ BME BAM| 4
WM
vDD() = 1.8V 0.18 5| Vins
SRy WA vDD() = 3.3V 0.4 5| Vins
A
CL i R g | 3 25] pF

(1) VDD FoRAR IR AR BIEATRAATRAR IR PGS | WS I ME M R B 51,

% 6-29. RMII[x]_REF_CLK B}fFFER - RMI R
1B55 K 6-23

& 24 Ll BAME EBOKME| BA
RMIIT | torer_cLk) JAWI A, RMII[x]_REF_CLK 19.999  20.001 ns
RMIIZ  \tywReF_cLkH) Bk HFEEHS 1), RMIIX]_REF_CLK i HLF 7 13|  ns
RMII3 | tw(reF_cLkL) ik kit 1A, RMII[x]_REF_CLK {i& i °F 7 13|  ns

———RMIlt——,

‘«Rmnzw \

| \
RMII[x]_REF_CLK /_W—u_\

| \
\
\
}eRMHSw
& 6-23. CPSW3G RMII[x]_REF_CLK iFER - RMI R

% 6-30. RMII[x]_RXD[1:0]. RMII[x]_CRS_DV #1 RMII[x]_RX_ER BtFFEXR - RMIl &5
1% i 6-24

e 28 EEA BAME  BAME| R4

RMII4 | tsyrxD-REF_CLK) @A), £ RMII[x]_REF_CLK Z & RMII[x]_RXDI[1:0] 45 %k 4 ns
tsucRs_DV-REF_cLk) | E23ZI (A , £ RMII[X]_REF_CLK 2 fif RMII[x]_CRS_DV &%k 4 ns
tsu(RX_ER-REF_CLK) @S TE] , 7F RMII[X]_REF_CLK 2 #i RMII[x]_RX_ER %% 4 ns

RMII5 | thReF cLK-RXD) {4 E] , 78 RMII[X]_REF_CLK 2 J§ RMII[x]_RXD[1:0] &%k 2 ns
th(REF_CLK-CRS_DV) R4, 7 RMII[x]_REF_CLK 2 J& RMII[x]_CRS_DV £k 2 ns
th(REF_CLK-RX_ER) {318, 78 RMII[X]_REF_CLK 2 J& RMII[x]_RX_ER 2t 2 ns

} «RMIISM‘
| 1
RMII[x]_REF_CLK /' } \ / i \
RMII[x]_RXD[1:0], RMII[x]_CRS_DV, | \
RMII[x]_ RX_ER | X X |

| 6-24. CPSW3G RMII[x]_RXD[1:0]. RMII[x] CRS_DV. RMII[x]_RX_ER K FER - RMI R
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% 6-31. RMII[x]_TXD[1:0] 1 RMII[x]_TX_EN FF3%454 - RMII R

HZ K 6-25

WS M i By B/ME  BOANE| B
RMII6 | tyREF_cLK-TXD) FEIRE , RMII[X]_REF_CLK 7= H# 3] RMII[X]_ 2 10 ns
TXD[1:0] 5%
t4(REF_CLK-TX_EN) FEIRIA] , RMII[x]_REF_CLK %] RMII[x]_TX_EN 2 10 ns
AR

RMII[x]_REF_CLK \ ;‘/ \

RMII[x]_TXD[1:0], RMII[x]_TX_EN X X

& 6-25. RMII[x]_TXD[1:0] I RMII[x]_TX_EN FF-3&44t - RMII #%,
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6.11.5.1.3 CPSW3G RGMII /77

#* 6-32, % 6-33, % 6-34. [ 6-26. K 6-35. % 6-36 F1[E] 6-27 UiH] | CPSW3G RGMII [ /5 56t I 72
SRAMTF RAF o

#* 6-32. CPSW3G RGMII i} 5414

2% \ B/ME BAM| B
&M
R N vDD() = 1.8V 1.44 5,
! A% vDD() = 3.3V 2.64 Y
W &A4F
CL B SRR 2 20| pF
PCB #HER
RGMII[x]_RXC.
RGMII[x]_RD[3:0] 50| ps
. RGMII[x]_RX_CTL
ta(Trace Mismatch | g gt 1) 45 FRAERASTTRE
Delay) RGMII[x]_TXC.
RGMII[x]_TD[3:0] 50 ps
RGMII[x]_TX_CTL
(1) VDD F/RFHMN PR, A RXBIRARFIANEEREEME S |, S0 7 #E1E R “BIR” 5.
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% 6-33. RGMII[x]_RXC FFER - RGMII F£=,

HZ [ K 6-26

T 8 i R BAME  BORfE| B
RGMIIT | terxc) JE 1A, RGMII[X]_RXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 |tu(rxcH) Bk 1], RGMIIX]_RXC 8 HF 10Mbps 160 240| ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns
RGMII3 [ tyrxcl) BkbEEEIR T, RGMII[X]_RXC {1 F 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns

% 6-34. RGMII[x]_RD[3:0] il RGMII[x]_RX_CTL i FEER - RGMII =,
1% 27 6-26

TS e 24 i B B/ME  BOAME| B
RGMII4 | tsyrp-RxC) HESTI ], 75 RGMIIX]_RXC 7 H P P2 i 10Mbps 1 ns
RGMII[x]_RD[3:0] A%k 100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) H#ALIHE | 76 RGMIIX]_RXC 7 1P L F 2 A 10Mbps 1 ns
RGMII[x] RX_CTL H% 100Mbps 1 ns
1000Mbps 1 ns
RGMII5 |th®rxc-RD) {FEmS ] |, 768 RGMIIX]_RXC & B PSP 2 5 10Mbps 1 ns
RGMII[x]_RDI[3:0] 45 %% 100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) (RFFIF T, 75 RGMIIX]_RXC 5 P/ P2 10Mbps ! ns
RGMII[x]_RX_CTL B 100Mbps 1 ns
1000Mbps 1 ns

HRGMIH‘N‘

+—RGMII2—» |

| +—RGMII3—»|

RGMII[x] RXc® w

»I ‘W RGMII4

—> <« RGMII5
\

|
|
|

RGMII[x]_RD[3:0] | X 1st Half-byte X 2nd Half-byte X ):( X X
|

RGMIlx]_RX_CTL® | X rov - X RxeRR X X X X
A.  RGMII[X]_RXC 2R X T Btk Fndz il 5] Bk 47 430 2858 o
B. I S B EG A 5 . RGMIIX]_RD[3:0] 26 RGMII[X]_RXC [ TR EREHE1: 3-0 , 76 RGMIIX]_RXC iy F B%
JEEEURGT 7-4. KU | RGMIIX]_RX_CTL 7E RGMII[X]_RXC ) I FHi &% RXDV , 7E RGMIIX]_RXC [ T 47 &% RXERR.

& 6-26. CPSW3G RGMII[x]_RXC. RGMII[x]_RD[3:0]. RGMII[x]_RX_CTL K}fFZER - RGMII 5,
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%% 6-35. RGMII[x]_TXC FF=4t: - RGMII R

HZ K 6-27

T 8 i R BAME  BORfE| B
RGMII6 |terxc) JA WA, RGMII[X]_TXC 10Mbps 360 440| ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII7 |turxch) Bk 1], RGMIIX]_TXC 5 10Mbps 160 240| ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns
RGMII8 |ty (rxoL) PP AL T, RGMIN[X]_TXC {2 F 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 44 ns

% 6-36. RGMII[x]_TD[3:0] il RGMII[x]_TX_CTL 7.4 - RGMII =,
2 6-27

TS e 24 i B B/ME  BOAME| B
RGMII9 | tosytp-TXC) Wy AT, RGMIN[X]_TD[3:0] £ %4 %] RGMII[x]_TXC = | 10Mbps 1.2 ns
FHEHRT 100Mbps 1.2 ns
1000Mbps 1.2 ns
tosu(TX_CTL-TXC) I A, RGMINX]_TX_CTL A %% RGMII[X]_TXC & 10Mbps 1.2 ns
PR 100Mbps 1.2 ns
1000Mbps 1.2 ns
RGMII0 | tonrxc-Tp) R4 ], RGMIN[X]_TD[3:0] £ RGMII[X]_TXC & #F/ 10Mbps 1.2 ns
R Z R 100Mbps 1.2 ns
1000Mbps 1.2 ns
ton(rxc-Tx_cTL) BRI E) , RGMIIX]_TX_CTL 7£ RGMII[x]_TXC & F/ 10Mbps 1.2 ns
RHP 2R A R 100Mbps 1.2 ns
1000Mbps 1.2 ns

HRGMIIB‘N‘

+—RGMII7—», |

| +—RGMIIZ—»]

RGMII[x]_TXC" \ |
Y A S A G
— ik RGMII9
RGMII[x_TD[3:0]” | X 1st Half-byte X 2nd Half-byte X )I( X X
— «—RGMII10

RGMII[x]_TX_CTL(B)I X TXEN X TXERR X X X X

A, TXC #E8REHZ RGMII[X]_TXC 512§ & 1E WH#BAEIR . %M SR A2 .
B. e FH Il 0 S eSO HO R R 45 .. RGMII[X]_TD[3:0] 7E RGMII[x]_TXC [ - FHif & $i fr 3-0 , 7E RGMII[X]_TXC [ F Bk
HHERLL 7-4. 2, RGMIIX]_TX_CTL £ RGMIIX]_TXC {1 FHi7&# TXEN , 7£ RGMII[X]_TXC [fJ F M/ 7&# TXERR.

& 6-27. CPSW3G RGMII[x]_TXC. RGMII[x]_TD[3:0] A RGMII[x]_TX_CTL FF-3:45# - RGMII # %
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6.11.5.1.4 CPSW3G IOSET

% 6-37 & X T H4> CPSW3G MDIOO IOSET B #4514 & .
% 6-37. CPSW3G MDIOO IOSET

B5 IOSET1 IOSET2
JEIRAZ TR MUXMODE JEER 2 FR MUXMODE
MDIOO_MDIO PRGO_PRU1_GPO18 4 PRG1_MDIOO_MDIO 4
MDIO0_MDC PRGO_PRU1_GPO19 4 PRG1_MDIOO_MDC 4
% 6-38 iE X 7 H CPSW3G RMII1 #1 RMII2 IOSET A 85| H4H 4 .
% 6-38. CPSW3G RMII1 A1 RMII2 IOSET
f=E IOSET1 IOSET2
JEIRAZFR MUXMODE JEIRAZ TR MUXMODE
RMII_REF_CLK(" PRG1_PRUO_GPO10 5 PRGO_PRUO_GPO10 5
RMII1_CRS_DV PRG1_PRU1_GPO19 5 PRGO_PRU1_GPO19 5
RMII1_RX_ER PRG1_PRUO_GPO9 5 PRGO_PRUO_GPO9 5
RMII1_RXDO PRG1_PRU1_GPO7 5 PRGO_PRU1_GPO7 5
RMII1_RXD1 PRG1_PRU1_GPO9 5 PRGO_PRU1_GPO9 5
RMII1_TXDO PRG1_PRU1_GPO10 5 PRGO_PRU1_GPO10 5
RMII1_TXD1 PRG1_PRU1_GPO17 5 PRGO_PRU1_GPO17 5
RMII1_TX_EN PRG1_PRU1_GPO18 5 PRGO_PRU1_GPO18 5
RMII2_CRS_DV PRG1_PRU1_GPO13 5 PRG1_PRU1_GPO13 5
RMII2_RX_ER PRG1_PRU1_GPO4 5 PRG1_PRU1_GPO4 5
RMII2_RXDO PRG1_PRU1_GPOO 5 PRG1_PRU1_GPOO 5
RMII2_RXD1 PRG1_PRU1_GPO1 5 PRG1_PRU1_GPO1 5
RMII2_TXDO PRG1_PRU1_GPO11 5 PRG1_PRU1_GPO11 5
RMII2_TXD1 PRG1_PRU1_GPO12 5 PRG1_PRU1_GPO12 5
RMII2_TX_EN PRG1_PRU1_GPO15 5 PRG1_PRU1_GPO15 5

(1)  RMII_REF_CLK i RMIIM Fil RMII2 3LH]. CABRERIEWIEAT , FrA 5102 iR NE 5 20 B A6 2

AHIFIFY IOSET.

% 6-39 & X T4 CPSW3G RGMIIT IOSET 4 3451 4l 4 .
% 6-39. CPSW3G RGMII1 IOSET

) IOSET1 IOSET2

JEFRZ IR MUXMODE JEFRZ TR MUXMODE
RGMII1_TX_CTL PRG1_PRUO_GPO9 4 PRG1_PRU0_GPO9 4
RGMII1_TXC PRG1_PRUO_GPO10 4 PRG1_PRUO_GPO10 4
RGMII1_TDO PRG1_PRU1_GPO7 4 PRG1_PRU1_GPO7 4
RGMII1_TD1 PRG1_PRU1_GPO9 4 PRG1_PRU1_GPO9 4
RGMI1_TD2 PRG1_PRU1_GPO10 4 PRG1_PRU1_GPO10 4
RGMII1_TD3 PRG1_PRU1_GPO17 4 PRG1_PRU1_GPO17 4
RGMII1_RX_CTL PRGO_PRUO_GPO9 4 PRG1_PRUO_GPO5 4
RGMII1_RXC PRGO_PRUO_GPO10 4 PRG1_PRU0_GPO8 4
RGMII1_RDO PRGO_PRU1_GPO7 4 PRG1_PRU1_GPO5 4
RGMII1_RD1 PRGO_PRU1_GPO9 4 PRG1_PRU1_GPO8 4
RGMII1_RD2 PRGO_PRU1_GPO10 4 PRG1_PRU1_GPO18 4
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% 6-39. CPSW3G RGMII1 IOSET ( %)

=5 IOSET1 IOSET2
JEIRAZTR MUXMODE JERR TR MUXMODE
RGMII1_RD3 PRGO_PRU1_GPO17 4 PRG1_PRU1_GPO19 4

6.11.5.2 DDRSS
B (LP)DDR4 17 #3322 CUREME AN HA D6 (S B E ZVEIE |, WS 15 5 0 7 RN iE40 550 99 55 4 A (R R /s
o
% 6-40 F1 & 6-28 Ui T DDRSS HIFFKHFE .

% 6-40. DDRSS FF3ekiit
155 K 6-28

Gis SH DDR #%! ®/AME BANE| B
LPDDR4 1251 20| ns
1 |loDR_ckpI F4I 1], DDR_CKP &l DDR_CKN
DDR_CKN) DDR4 1.25(1) 16| ns

(1) /> DDR It A YIS RDREAR B 22 4 o 4 KRS e APt 2 282 ( BRERS ) LR ARYE PCB Sl EAT IR ). A7 9558l K DDR MR 13 24
PCB sl , 152 AMB4X\AM243x DDR Hi AR & v Fil A = A 2R 4 7

-

DDRO_CKP /_\N\_

oo /S N/

K 6-28. DDRSS FF3&ksit
BRELZ(EE , iHS W TRM I 22244544 — &t DDR 7 %% (DDRSS) —i.
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6.11.5.3 ECAP

% 6-41. # 6-42. K 6-29. % 6-43 FIF 6-30 5l T ECAP WIIN FE464. IS FEEE R AT S5
% 6-41. ECAP B} 5414

B¥ B/ME kM|
WAFM
SRy (BN | 1 4] Vins
WA
Ct [ #iuth S | 2 7| oF
% 6-42. ECAP I fFER
i 2 A 6-29
5% 2% B3 BME Bk B
CAP1  |twcap) Jik RS E] , CAP (525 ) 2+2P" ns

(1) P =MAIN_SYSCLKO/4 #1d] ( LA ns S ) .

«— CAP1T —»!
\ \

| |
L A N/ N 2 N

EPERIPHERALS_TIMNG_01

& 6-29. ECAP B} FE R

% 6-43. ECAP FF:4¢iE
1H5 K 6-30

S 2H L RME BOKfE| B
CAPZ | tyapwm) ik whp i 1A] , APWMX 2 FL SIS FL P 2+2P®

ns

(1) P =MAIN_SYSCLKO/4 i ( bA ns AHLf7 ) .

«— CAP2 —»!
\ \

\ \
A N L ) -

EPERIPHERALS_TIMNG_02

& 6-30. ECAP FF e
HRELZEE , ESW BT TRM (8 458 — Bl 1278 7074 3 (ECAP) #be —i .,
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6.11.5.4 EPWM

% 6-44. % 6-45. 51 6-31. %K 6-46. ¥ 6-32. [5| 6-33 MK 6-34 il T EPWM I FF o5 I3 ZER AT 56
Rk

% 6-44. EPWM B} %4

B¥ B/ME kM|

MNEM

SRy [N | 1 4] Vins

oS

Ct [ #iuth S | 2 7| oF

% 6-45. EPWM B} FFER

w2 K 6-31
&S ¥ B BME  BAE| L
PWM6 | tysyncin) Jik b FF 4L R, EHRPWM_SYNCI 2 +2PM ns
PWM7 | tyrz) Jik i RE 2 8], EHRPWM_TZn_IN % H15F 2+ 3P ns

(1) P =MAIN_SYSCLKO/2 #ifii ( BA ns Jy2fi )
— PWME —»!
! \
|
EHRPWM_SYNCI w

«— PWM7 —»|
! !

EHRPWM_TZn_IN_/—\—/—\—/—\_

EPERIPHERALS_TIMNG_07

& 6-31. EPWM B FER
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% 6-46. EPWM FF 4

HZ R K 6-32. K] 6-33 1] 6-34

WS e 24 EHA B/ME  BOKRE| BAL
PWM1  Itypwim) Jik e ], EHRPWM_A/B & B T MG LT P -3 ns
PWM2  |tysyncouT) JikppFF22}E] , EHRPWM_SYNCO P -3 ns
PWM3 | tyrzrwim) FEIRMF A, EHRPWM_TZn_IN 737 %43 EHRPWM_A/B il i HL~F/ 11 ns

kT
PWM4  Ityrz-pwmz) WEIRITE , EHRPWM_TZn_IN 4 %(®] EHRPWM_A/B iFH 4 11 ns
PWM5  |tysoc) Jik b L A, EHRPWM_SOCA/B #ii P-3M ns

(1) P =MAIN_SYSCLKO/2 i ( LA ns NEAL )

|
[— PWM1—P

|
|

|

|
EHRPWM_A/B m

| |
| [— PWM1 —>
[ PWM2 —>

|
EHRPWM_SYNcm
! |
— PWM5 —»)
l |

| |
EHRPWM_SOCA/B_/—\—/—\—/—\_

EPERIPHERALS_TIMNG_04

& 6-32. EHRPWM FF&4514%

[ PWM3 —

EHRPWM_A/B X X )l(
|

|
EHRPWM_TZn_IN AN

EPERIPHERALS_TIMING_05

& 6-33. EHRPWM_TZn_IN & EHRPWM_A/B & JT 454

[ PWM4 —>

EHRPWM_A/B X ! X ):_
|

|
EHRPWM_TZn_IN AN

& 6-34. EHRPWM_TZn_IN & EHRPWM_A/B & BHATF 455

AREZEE , WSS TRM 150 — 5 i) 25 4 R 5 1 5 (EPWM) B —5 .
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6.11.5.5 EQEP

+ 6-47. 3 6-48. 15 6-35 13K 6-49 Ui T EQEP RN} FF46fh. I E SR AT ke .
% 6-47. EQEP B 344

2% B Bl e
BAFAH
SRy (BN | 1 4] Vins
Eofap i
Ct [ #iuth S | 2 7| oF
3 6-48. EQEP B FFER
w2 Kl 6-35
&5 28 L] BAME  BOKE| B
QEP1  |twaer) BkhEELI ), QEP_A/B 2+2P0 ns
QEP2 | twaep) Bksh e 1), QEP_| ¥ 2+2P7 ns
QEP3 | twaepi) Bk FERI ), QEP_I G HLT 2+2P7 ns
QEP4 | twqePsH) fik L 1A, QEP_S P 2+2p" ns
QEP5 | twaepsy) kb FF LI ], QEP_S 1% HL T 2+2P7 ns

(1) P =MAIN_SYSCLKO/4 #iIf] ( LA ns A8 )

+— QEP1 —»|
\ \

| |
/T N/ N/

+— QEP2 —»

«— QEP3 —»)|
— QEP4 —y
‘ \
s /T N/ N/ \__
\ \
"‘7 QEP5 4”‘ EPERIPHERALS_TIMNG_03
K| 6-35. EQEP i FE R
% 6-49. EQEP Ffaa4&tE
wE S TiBA B/ME BANE|  HAL
QEP6 | tyqEP-CNTR) GEIRIFIA] |, BRI ok - H s 24 ns

AREZER , WSS TRM 45— 5 PR B IE g as ik (EQEP) 4 — i
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6.11.5.6 FSI

#* 6-50. # 6-51. K 6-36. # 6-52. K| 6-37. #* 6-53 & 6-38 Uil T FSI [ F 4. I 7B R I 54k
e

% 6-50. FSI B fp &

25 \ BAME gcf|
WAKAE
SRy N \ 08 4] Vins
LT 2
Ct [ttt 2 \ 1 7| oF

£ 6-51. FSI Rt FER
EZ K 6-36

Py BAME RoclE| e
FSIR1 |tyrx_cLK) AT, FSI_RXn_CLK 20 ns
FSIR2 | twx oLk Bk e | FSI_RXn_CLK 1 Fak FSI_RXn_CLK fifi 05P-1"05P+1"] ns
FSIR3  |tsyRx_D-RX_CLK) @A, 78 FSI_RXn_CLK 2§ FSI_RXn_D[1:0] % 3 ns
FSIR4 | thRX_CLK-RX_D) PRAEITE] |, 7E FSI_RXn_CLK 2 Ji5 FSI_RXn_D[1:0] &% 2.5 ns

(1) P =FSI_RXn_CLK Ji#] ( b ns AHfL ) .

I<—FS|R1—>i
|
I<—FSIR2—N<—FSIR2—>|
|

FSI_RXn_CLK M
FSI_RXn_DO ><] )Q X X X

FSI_RXn_D1 >Q ><]I X X X
FSIRSH—*—P{ FSIR4

& 6-36. FSI Bt FER
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R 6-52. FSI FFoR4551E - FSI B

HZ K 6-37

%S 5 L5 B/ME BANE| A

FSIT1 [torx oLk JAII A, FSI_TXn_CLK FSI st 20 ns

FSIT2 |twrx_cLk) Bk 95 , FSI_TXn_CLK {115k FSI_TXn_CLK | FSI it 0.5p+1" 0.5P-1" ns
_EF_“

FSIT3 [tyrx cikx D) | ZERAHE , FSI_TXN_CLK 7t F-a% FSI_TXN_CLK fi FSI it 0.25P-2" 0.25P+25| ns
H5F /5 FSI_TXn_D[1:0] B3

(1) P =FSI_TXn_CLK Ji#i ( UL ns AL ) o

i<7FSIT1—>:

|<—FSIT2—N<—FSIT2—>:
| |

FSI_TXn_CLK W
X X X X X
X X X X X

[¢—>»—FSIT3
Bl 6-37. FSI FFfF i - FSI R

R 6-53. FSI FF 4K - SPI 3

FSI_TXn_DO

FSI_TXn_D1

2l 6-38

£ ) S8 R B/ME BoORfE | Hpr

FSIT4 |terx_cLk) JE A , FSI_TXn_CLK SPI 5 20 ns

FSITS |twrx_cik) Bkh 2R | FSI_TXn_CLK {H1 ¥ FSI_TXn_CLK i |  SPI it 05P+1"  05P-17 ns
,Tl_/i

FSIT6 |tyrx_cLkH-Tx Doy |ZEBHFIE] , FSI_TXn_CLK & 7% FSI_TXn_DO 42k SPI 5 3| ns

FSIT7 |tyrx p1-Tx ciky | ZERIFA] , FSI_TXn_D1 ik i8] FSI_TXn_CLK i1 SPI iz p-3® ns
Tl_/i

FSIT8 |tyrx cLk-Tx p1) | HEIRMHIE] , FSI_TXn_CLK fi&HaF %] FSI_TXn_D1 i SPI p-2" ns
EF/:

(1) P =FSI_TXn_CLK F} ( b ns H8fr ) .

:<7FSIT4—>:

:<—FSIT5—N<—FSIT5—>:
|

FSI_TXn_CLK M
|

|<—>: FSIT6

|
|
FSI_TXn_DO : X X X :
[ [ .
l—»/ FsIT? FSIT8—>i
FSI_TXn_D1 \ ' Y

K 6-38. FSI FFox4%4%: - SPI AR
BRELZEE , ESM B TRM [0 558 — B i) e 4 777217 — i o
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6.11.5.7 GPIO

7 6-54. 3 6-55 F1% 6-56 U] T GPIO I 5 54 I Fp B R AT SRR o

ZAHERA =4 GPIO Bl fi,
*+ MCU_GPIOO0

* GPIOO

* GPIO1

#iE
GPIOn_x 2 M T#iik GPIO {55 @M 4K , Jirh n FoR%EE K GPIO Btk | x R 5B G H
AT

Rk GPIO WHAB VL IIE S | TS /5 5 0 47 R0 EZ0 0 97 880 h AR LN

% 6-54. GPIO i} B &4t

2% \gwmam | BME BOKE| B
WAZM
LVCMOS
(VDD = 1.8V) 0.0018 6.6
LVCMOS
SR NIT oot =say) | 0% i
[ IAVERECRE S ns
12C OD FS
(VDD() = 1.8V) 0.0018 6.6
I2C OD FS
(VDD = 3.3V) 0.0033 0.08
WA
o P LVCMOS 3 10| pF
- MR I2C OD FS 3 100| pF

(1) VDD FoRARL IR A R BIEATRAAT AR IR CEAE S | WS I E M R “HRIE” 51,

# 6-55. GPIO it FFER
W5 S| i BME  RANME| B
GPIO1 | twcPio_IN) Jikvh e &, GPION_x 2P(M + 30 ns

(1) P = IR EN (B ns AAfr ) .
% 6-56. GPIO FFot4&it:

W S VEH U 2] B/ME  BRNE| AL
LVCMOS 0.975P(0 - ns
GPIO2 |twGPio_ouT) Fkvh %2 B, GPIONn_x 3.6
12C OD FS 160 ns

(1) P =ZhgemerEN (LA ns N84T ) .

AREZER , WS TRM 405 — =R K@ /47217 (GPIO) —Ti.
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6.11.5.8 GPMC
A7 KA A I P AT Ao a4 i A R R A LA S T IR B8 2 VR ANE 2., TR S B 15 5 i 9 R A 00 9 0 i (AR L /N1
i

GPMC A — /a2 N2 B E B Z A5 IMMES . AT I 2R AT R AT 44 8
IOSET (45E 51 I &A% ez DA 25| IZH A58 IOSET 407 6.11.5.8.4 Fizr.

% 6-57 [~ T GPMC RN 261«
% 6-57. GPMC B} JF 411

2% \ BUME Bocf|
MR
SR YN \ 1.65 4\ Vins
WA
CL [t S 5 20 pF
PCB ##EER
) P 133MHz [ 255X 140 360| ps
d(Trace Delay) BEIR 71 ZH BIAY o ETYTRT 120 220 oS
L";;';)CGM‘W‘C“ FA 51 2 I AR E R R I 200| ps

AREZEE , HZR S TRM h 4% — B @ 17 kg #5751 7 (GPMC) #53

6.11.5.8.1 GPMC 7/ NOR A7 - [

TREFIIE] | 7R I B GPMC_CLK & i1~ 2 JE i N 5555 GPMC_WAIT[j] 34 (th(oikH-waitv)
7 6-58 MK 6-59 &7k T GPMC Hl NOR [AAF I 7 SR AT SRAeE - R RE

% 6-58. GPMC Al NOR NER FEXR - FHER
1HEZ R 6-39. & 6-40 FlIK 6-43

B/ME BOKE| BUME BAE

G 2 BEA #HRO) GPMC_FCLK = | GPMC_FCLK = | H£7
100MHz() 133MHz(?
F12 | tsuav-cikn) LI A, 7R B GPMC_CLK div_by _1_mode ; 1.81 1.12 ns
LI P AL PN 6 GPMC_FCLK_MUX ;
GPMC_AD[n:0]") 43 TIMEPARAGRANULARITY_X1
not_div_by_1_mode ; 1.06 3.5 ns

GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

F13 | th(cikH-dv) {RFFI R, 2E4 4 GPMC_CLK div_by 1_mode ; 2.29 2.29 ns
v LT 2 N B GPMC_FCLK_MUX ;
GPMC_AD[n;O](1) Hxh TIMEPARAGRANULARITY_X1
not_div_by_1_mode ; 2.29 2.29 ns

GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

F21 | tsuwaitv-clkH) FENLI A, 7Ef S GPMC_CLK div_by_1_mode ; 1.81 1.12 ns
187 HLT 2 BN GPMC_FCLK_MUX ;
GPMC_WAIT[]® &) £53% TIMEPARAGRANULARITY_X1
not_div_by 1_mode ; 1.06 3.5 ns

GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
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% 6-58. GPMC 1 NOR [NfEH FER - FBHER (£)
EZ MK 6-39. & 6-40 f11% 6-43

B/ME BAfH| B/ME BANE
W SH L HEAE) GPMC_FCLK = | GPMC_FCLK = | H.fi
100MHZz(? 133MHz®@
F22 | th(cikH-waitv) {RFRIE] | 2% 5 GPMC_CLK div_by_1_mode ; 2.29 2.29 ns
B SR ON A GPMC_FCLK_MUX ;
GPMC_WAIT[j]® *) 45 3% TIMEPARAGRANULARITY_X1
not_div_by 1_mode ; 2.29 2.29 ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

M
@)

@)
4)

®)

[P S RF il 133MHz 1 16 A 848 S 2 s 100MHz 1) 32 {54 & 2k
GPMC_FCLK #:#%
gpmc_fclk_sel[1:0] = 2b01 %+ 100MHz GPMC_FCLK
gpmc_fclk_sel[1:0] = 2b00 £+ 133MHz GPMC_FCLK
7 GPMC_WAIT[j] % , j % F 0 8¢ 1.

ey
=F

o
*tF div_by_1_mode :
GPMC_CONFIG1_i % f7#% : GPMCFCLKDIVIDER = 0h :

- GPMC_CLK #ii#% = GPMC_FCLK #ji%

F5 5 S R PR T~ WaitMonitoringTime {f > 0. <& A5 IS Th RS

*tF not_div_by_1_mode :
GPMC_CONFIG1_i #47#% : GPMCFCLKDIVIDER = 1h 2% 3h :
- GPMC_CLK #ii% = GPMC_FCLK #i%/ (2 % 4)

%tF GPMC_FCLK_MUX :
CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 01 = PER1_PLL_CLKOUT/3 = 300/3 = 100MHz

Xt TIMEPARAGRANULARITY_X1 :

GPMC_CONFIG1_i % f7%% : TIMEPARAGRANULARITY = Oh = x1 %EiR

PAGEBURSTACCESSTIME. CSONTIME. CSRD/WROFFTIME. ADVONTIME. ADVRD/WROFFTIME. OEONTIME.
OEOFFTIME. WEONTIME. WEOFFTIME. CYCLE2CYCLEDELAY. BUSTURNAROUND. TIMEOUTSTARTVALUE.
WRDATAONADMUXBUS )

% 6-59. GPMC fll NOR (NI 4kt - FPER

MIZEBERN] , T2 B8 TRM th i@/ 77 fg #1575 (GPMC) —

1 RD/WRCYCLETIME. RD/WRACCESSTIME.

w2 R E 6-39. Kl 6-40. Kl 6-41. K 6-42 F1E 6-43

AN AN
A s . ROME Rl RME BOKH|
100MHz 133MHz
FO |1/tc(clk) JEW , e s GPMC_CLK " div_by_1_mode ; 10.00 7.52 ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
F1 | twicikH) ST Pk p AR S IST ), A e div_by_1_mode ; 0.475P 0.475P ns
GPMC_CLK & F GPMC_FCLK_MUX ; -0.3(1%) -0.3(19)
TIMEPARAGRANULARITY_X1
F1 | twekL) B Ry R SR ), S s A div_by_1_mode ; 0.475P 0.475P ns
GPMC_CLK fi& L °F GPMC_FCLK_MUX ; -0.3(1%) -0.3(19)
TIMEPARAGRANULARITY_X1
F2 | ty(cikH-csnv) FEIRATE] | H A S GPMC_CLK - div_by 1_mode ; F-22 F+| F-22 F+| ns
IS H % GPMC_CSnli] #4t GPMC_FCLK_MUX ; © 375 © 375
4 TIMEPARAGRANULARITY_X1 ;
Jt extra_delay
F3 |tackH-csniv) |ZEIRMTE] | #irHiff 8 GPMC_CLK I div_by_1_mode ; E-22 E+| E-22 E+45| ns
THIS B H % GPMC_CSnli] 3% GPMC_FCLK_MUX ; ® 318 ®
4 TIMEPARAGRANULARITY_X1 ;
7 extra_delay
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# 6-59. GPMC 1 NOR [N =it - FBMHR (4)

w2 R E 6-39. Kl 6-40. Kl 6-41. K 6-42 A 6-43

. BME BKNE| B/ME BRE|
"E em oo B R
100MHz 133MHz
F4 taav-cik) SEIRISA] | fy i GPMC_A[27:1] div_by 1_mode ; B-23 B+45| B-23 B+45| ns
B E i GPMC_CLK & —A4 GPMC_FCLK_MUX ; ®) ®)
i TIMEPARAGRANULARITY_X1
F5 | td(cikH-alv) FEIRITIE] | F B GPMC_CLK I div_by_1_mode ; -2.3 45 -2.3 45| ns
FHEZ i H i GPMC_A[27:1] Tk GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
F6 |tapepanvct) | ZEIRMIE] , % HE G 75 48 BE AN Ay & 81 div_by_1_mode ; B-23 B+1.9| B-23 B+1.9| ns
7% GPMC_BEONn_CLE. ffith i GPMC_FCLK_MUX ; @ @
T8 GPMC_BE1n A2 hii 40 | TIMEPARAGRANULARITY_X1
GPMC_CLK #— Ny
F7 | tackH-bepanlv) | BRI TE] | % i) GPMC_CLK I- div_by_1_mode ; D- D+19| D-23 D+1.9| ns
T B I 45 0 A0 iy & Bl Al GPMC_FCLK_MUX ; 239 @
it GPMC_BEOn_CLE. % th =i d TIMEPARAGRANULARITY_X1
#% GPMC_BE1n 4™
F7 |taokibepniv) |FEIRIFA] , GPMC_CLK R4 % div_by_1_mode ; D-23 D+1.9| D-23 D+19| ns
GPMC_BEOn_CLE. GPMC_BE1n I GPMC_FCLK_MUX ; “) @)
2 2 TIMEPARAGRANULARITY_X1
F7 |tacki-bepantvy |ZEIRRTE] , GPMC_CLK 4t 3 div_by_1_mode ; D-23 D+1.9| D-23 D+19| ns
GPMC_BEOn_CLE. GPMC_BE1n GPMC_FCLK_MUX ; “) @)
2 TIMEPARAGRANULARITY_X1
F8 |ta(cikH-advn) FEIRIFE] |, HiHE4h GPMC_CLK - div_by_1_mode ; G- G+45| G-23 G+45| ns
TR 3 AT SRS B GPMC_FCLK_MUX ; 2.37 o
GPMC_ADVn_ALE ##t TIMEPARAGRANULARITY_X1 ;
7t extra_delay
FO |taokH-advnly) | ZEBEFA] , #ithi 4 GPMC_CLK I div_by_1_mode ; D-23 D+45| D-23 D+45| ns
TS By 4 A 20R A4 GPMC_FCLK_MUX ; @ @
GPMC_ADVn_ALE T3k TIMEPARAGRANULARITY_X1 ;
Jt extra_delay
F10 |ta(cikH-oen) FEIRBFIA] | Hri4d GPMC_CLK E div_by_1_mode ; H- H+35| H-23 H+35| ns
FHEF 2 GPMC_OEn_REn #% GPMC_FCLK_MUX ; 2.30@ ®
e TIMEPARAGRANULARITY X1 ;
7C extra_delay
F11 |tdckH-oenlv) | REIRHT[E] | %irHiES £ GPMC_CLK I+ div_by_1_mode ; H-23 H+35| H-23 H+35| ns
THE % $ 52 GPMC_OEn_REn GPMC_FCLK_MUX ; ®) ®)
% TIMEPARAGRANULARITY_X1 ;
7 extra_delay
F14 | tq(cikH-wen) IR |, %rdigh GPMC_CLK L div_by 1_mode ; 1-23 1+45| 1-23 [+45| ns
THIE £ th 5 A fizfiE GPMC_WEn # GPMC_FCLK_MUX ; © ©
e TIMEPARAGRANULARITY X1 ;
7 extra_delay
F15 | td(clkH-do) FEIRITA] | 4y 8h GPMC_CLK E div_by_1_mode ; J-23 J+27| J-23 J+27| ns
THI B 1 BB GPMC_AD[n:0]() % GPMC_FCLK_MUX ; (10) (10)
5 TIMEPARAGRANULARITY_X1
F15 |ty(olkt-do) IR , GPMC_CLK TR div_by_1_mode ; J-23 J+27| J-23 J+27| ns
GPMC_ADIn:0](") %i# fa g g 2 GPMC_FCLK_MUX ; (10) (10)
- TIMEPARAGRANULARITY_X1
F15 |ty(olkt-do) IR E] , GPMC_CLK R div_by_1_mode ; J-23 J+27| J-23 J+27| ns
GPMC_AD[n:0](") % i gy et 4 GPMC_FCLK_MUX ; (10) (10)
- TIMEPARAGRANULARITY_X1
F17 [taoknbepgn) | ZEIRITA] | 4 GPMC_CLK - div_by_1_mode ; J-23 J+19| J-23 J+19| ns
TH B AR A5 G REA 6 5 B8 GPMC_FCLK_MUX ; (o (0
f GPMC_BEONn_CLE #%# ™ TIMEPARAGRANULARITY_X1
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% 6-59. GPMC 1 NOR [NfFFF ekt - FIBMHER (£)
EZ MK 6-39. & 6-40. K 6-41. 8 6-42 F1E 6-43

. ®/ME BANE| B/ME BAE .
B s 03 RO A
100MHz 133MHz

F17 td(cIkL-be[x]n) FEIR IS (] s GPMC_CLK Fﬁ%yﬂ-flj div_by_1_mode ) J-23 J+19| J-23 J+19| ns
GPMC_BEOn_CLE. GPMC_BE1n # GPMC_FCLK_MUX ; (1) (19)
g TIMEPARAGRANULARITY X1

F17 td(cIkL-be[X]n) SEIR I [E] | GPMC_CLK A div_by_1_mode ; J-23 J+19| J-23 J+19| ns
GPMC_BEOn_CLE. GPMC_BE1n # GPMC_FCLK_MUX ; (0 (1o
g TIMEPARAGRANULARITY X1

F18 |tw(csnv) Jk et ] ifﬁb'jﬂj)#lt B A A ns

. (1

GPMC_CSn[i] " fi%. #i.5F EN A A ns

F19 | twperxnv) 17Uk £ T S 1 o v e A g ERilg C C ns
ﬁ’%ﬁiﬁﬁﬁé GPMC_BEOn_CLE. #itt EO\ C C ns
T AE GPMC_BE1n & HF

F20 |twadvnv) Tk RE SR (R] , 4 Mk RO Mt il K K ns
BifE4fifis GPMC_ADVn_ALE %t =N K K ns

(1) FBEEA SRR 133MHz ) 16 AL 4 S 42 F1 w1k 100MHz (1) 32 L4 248
(2) SHFHIKEE : A = (CSRAOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
Mgk © A = (CSRAOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('5)
WFREEN : A= (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
N & TUH RV MR .
(3) B = ClkActivationTime x GPMC_FCLK(15)
(4) MFFEKEEE : D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
i F 9K EEL : D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
FFREEN : D= (WrCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('%)
(5) T EIKIEE : E = (CSRAOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
o F oKL : E = (CSRAOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
SFREEN : E = (CSWrOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(15)
(6) XFTF csn FREH (CS g ) -
* 0 GPMCFCLKDIVIDER =0 :
- F=0.5 x CSExtraDelay x GPMC_FCLK(9)
* 0 GPMCFCLKDIVIDER =1 :
- ik ( ClkActivationTime Fil CSOnTime Jy#7%L ) 8¢ ( ClkActivationTime 1 CSOnTime 1%k ) , W F = 0.5 x CSExtraDelay x
GPMC_FCLK(19)
- 0 F = (1+0.5 x CSExtraDelay) x GPMC_FCLK(19)
* W% GPMCFCLKDIVIDER =2 :
- Wi ((CSONnTime - ClkActivationTime) /& 3 f{5%% ) , Wl F = 0.5 x CSExtraDelay x GPMC_FCLK(15)
- R ((CSOnTime - ClkActivationTime - 1) /& 3 HIfi5%t ) , Il F = (1 + 0.5 x CSExtraDelay) x GPMC_FCLK('®)
- 40 ((CSOnTime - ClkActivationTime - 2) /& 3 (%% ) , I F = (2 + 0.5 x CSExtraDelay) x GPMC_FCLK(1®)
(7) T ADV TR (ADV 0 ) -
* i GPMCFCLKDIVIDER =0 :
- G =0.5x ADVExtraDelay x GPMC_FCLK('5)
* 1 GPMCFCLKDIVIDER =1 :
- i ( ClkActivationTime 1 ADVOnTime 774l ) 5 ( ClkActivationTime 1 ADVOnTime A% ) , I G = 0.5 x
ADVExtraDelay x GPMC_FCLK(15)
- M G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('5)
* 4 GPMCFCLKDIVIDER =2 :
- R ( (ADVOnTime - ClkActivationTime) /& 3 fifi%% ) , Il G = 0.5 x ADVExtraDelay x GPMC_FCLK(1%)
- ¥ ( (ADVONTime - ClkActivationTime - 1) J& 3 Ff5% ) , Il G = (1 + 0.5 x ADVExtraDelay) x GPMC_FCLK('®)
- 44 ( (ADVONTime - ClkActivationTime - 2) /& 3 ffif54 ) , Il G = (2 + 0.5 x ADVExtraDelay) x GPMC_FCLK(15)

f T B R i ADV _ETHEY (ADV f5M )

154 BRI IE Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411
English Data Sheet: SPRSP56


https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS

INSTRUMENTS AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
www.ti.com.cn ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

* % GPMCFCLKDIVIDER =0 :
- G =0.5x ADVExtraDelay x GPMC_FCLK('5)
* W% GPMCFCLKDIVIDER =1 :
- iR ( ClkActivationTime 1l ADVRdOffTime 714k ) 8¢ ( ClkActivationTime £l ADVRdAOffTime A{f% ) , M G =0.5 x
ADVExtraDelay x GPMC_FCLK('%)
- 70 G = (1 + 0.5 x ADVExtraDelay) x GPMC_FCLK(19)
* % GPMCFCLKDIVIDER =2 :
- i ( (ADVRAOffTime - ClkActivationTime) /& 3 (11154 ) , ] G = 0.5 x ADVExtraDelay x GPMC_FCLK(1%)
- 4 ( (ADVRAOffTime - ClkActivationTime - 1) % 3 f{if54 ) , Il G = (1 + 0.5 x ADVExtraDelay) x GPMC_FCLK(15)
- 4 ( (ADVRAOffTime - ClkActivationTime - 2) /& 3 (%% ) , I G = (2 + 0.5 x ADVExtraDelay) x GPMC_FCLK(1®

%5 AKIF TR ADV _EFHE (ADV 25 ) -
+ 3 GPMCFCLKDIVIDER =0 :
- G =0.5x ADVExtraDelay x GPMC_FCLK('5)
* W% GPMCFCLKDIVIDER =1 :
- R ( ClkActivationTime Fil ADVWrOffTime J4#3%k ) 8¢ ( ClkActivationTime A1 ADVWrOffTime JfH% ) , W G=0.5x
ADVExtraDelay x GPMC_FCLK(15)
- % G =(1+0.5x ADVExtraDelay) x GPMC_FCLK(1%)
* ik GPMCFCLKDIVIDER =2 :
- 4 ( (ADVWrOffTime - ClkActivationTime) # 3 [f&%1 ) , Ul G = 0.5 x ADVExtraDelay x GPMC_FCLK(1%)
- 4 ( (ADVWrOffTime - ClkActivationTime - 1) /& 3 (%% ) , W G = (1 + 0.5 x ADVExtraDelay) x GPMC_FCLK(1®)
- WiE (((ADVWIrOffTime - ClkActivationTime - 2) /2 3 {54t ) , I G = (2 + 0.5 x ADVExtraDelay) x GPMC_FCLK('%)
(8) 4T OE FEEU: ( OF #4% ) 110 DIR -FHI ( ¥df MLk A7 1 ) -
* 4 GPMCFCLKDIVIDER =0 :
- H=0.5x OEExtraDelay x GPMC_FCLK(15)
* 4 GPMCFCLKDIVIDER =1 :
- Wi ( ClkActivationTime 1 OEOnTime A%k ) 8% ( ClkActivationTime #1 OEOnTime J91#%% ) , I H = 0.5 x OEExtraDelay
x GPMC_FCLK(15)
- M H=(1+0.5 x OEExtraDelay) x GPMC_FCLK('®)
* 0 GPMCFCLKDIVIDER =2 :
- f# ( (OEONTime - ClkActivationTime) J& 3 fIf%% ) , Il H = 0.5 x OEExtraDelay x GPMC_FCLK(')
- i ( (OEOnTime - ClkActivationTime - 1) /& 3 [fif%L ) , M H = (1 + 0.5 x OEExtraDelay) x GPMC_FCLK('®)
- R ( (OEOnTime - ClkActivationTime - 2) #& 3 ff%%% ) , Ml H = (2 + 0.5 x OEExtraDelay) x GPMC_FCLK(%)

T OE LAt (OEf#H )
+ % GPMCFCLKDIVIDER =0 :
- H=0.5x OEExtraDelay x GPMC_FCLK('5)
* % GPMCFCLKDIVIDER =1 :
- R ( ClkActivationTime Fil OEOffTime &%k ) 5k ( ClkActivationTime 1 OEOffTime Af#i%L ) , M H = 0.5 x OEExtraDelay
x GPMC_FCLK(5)
- 70 H = (1+0.5 x OEExtraDelay) x GPMC_FCLK(5)
* W% GPMCFCLKDIVIDER =2 :
- i ( (OEOffTime - ClkActivationTime) #& 3 fIf5%t ) , Il H = 0.5 x OEExtraDelay x GPMC_FCLK('5)
- Ui ( (OEOffTime - ClkActivationTime - 1) /& 3 (f1f54 ) , Wl H = (1 + 0.5 x OEExtraDelay) x GPMC_FCLK(®
- fnH ( (OEOffTime - ClkActivationTime - 2) /& 3 1954t ) , M H = (2 + 0.5 x OEExtraDelay) x GPMC_FCLK(1%)
(9) XF WE FBREH (WE % ) -
* W% GPMCFCLKDIVIDER =0 :
- 1=0.5 x WEExtraDelay x GPMC_FCLK(15)
* W% GPMCFCLKDIVIDER =1 :

- W ( ClkActivationTime 1 WEONnTime J97 %1 ) 8¢ ( ClkActivationTime 1 WEOnTime u{#% ) , Wl | = 0.5 x WEExtraDelay
x GPMC_FCLK(19)
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- 50 1= (1+0.5x WEExtraDelay) x GPMC_FCLK(1%)
* 41 GPMCFCLKDIVIDER =2 :
- i ((WEOnTime - ClkActivationTime) £ 3 [If%% ) , I | = 0.5 x WEExtraDelay x GPMC_FCLK('%)
- R ((WEOnTime - ClkActivationTime - 1) /& 3 K53 ) , i 1 = (1 + 0.5 x WEExtraDelay) x GPMC_FCLK('%)
- 4 ((WEONTime - ClkActivationTime - 2) /& 3 Bf%%k ) , Wl | = (2 + 0.5 x WEExtraDelay) x GPMC_FCLK(1

T WE EFHE (WEf2H) -
* 1 GPMCFCLKDIVIDER =0 :
- 1=0.5 x WEExtraDelay x GPMC_FCLK(15)
* i GPMCFCLKDIVIDER =1 :
- Wi ( ClkActivationTime Fl WEOffTime &%k ) 5k ( ClkActivationTime F1 WEOffTime %% ) , | I = 0.5 x WEExtraDelay
x GPMC_FCLK('9)
- 7M1= (1+0.5x WEExtraDelay) x GPMC_FCLK(15)
* I GPMCFCLKDIVIDER =2 :
-t ((WEOffTime - ClkActivationTime) /& 3 f11%% ) , Il | = 0.5 x WEExtraDelay x GPMC_FCLK('%)
- 4 ((WEOffTime - ClkActivationTime - 1) /& 3 Bf%% ) , Ml I = (1 + 0.5 x WEExtraDelay) x GPMC_FCLK(1®
- I ( (WEOffTime - ClkActivationTime - 2) /& 3 (%2 ) , ] | = (2 + 0.5 x WEExtraDelay) x GPMC_FCLK(15)
J = GPMC_FCLK(1%)
X CLK DIV 1B, A BRES — Ui
S T CLK DIV 1 B, &S 0Iaa 4 e i e Sudis
GPMC_CLKOUT [=EAN I 5 %FT- CLK DIV 1 R DAAM#E | &0 BTG $dlE . GPMC_CLKOUT M GPMC_FCLK #4743 i«
£ GPMC_CSn[i] ' , i T 0. 1. 28 3. £ GPMC_WAIT[] " , j & T 05 1.
P = Ll ns A4 GPMC_CLK J&#A
5 GPMC_CLK it it ik 5% (1) f5t K M g /MR T 4E. GPMC B bl % 8 GPMC_CONFIG1 _i it B 27 17 8 s 2 Bt
GPMCFCLKDIVIDER #4744
*FF div_by_1_mode :
*  GPMC_CONFIG1_i % 47#% : GPMCFCLKDIVIDER = 0h :
- GPMC_CLK i = GPMC_FCLK 4%

%F GPMC_FCLK_MUX :
- CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 01 = PER1_PLL_CLKOUT/3 = 300/3 = 100MHz

Xt T TIMEPARAGRANULARITY_X1 :

*  GPMC_CONFIG1_i #i f£#% : TIMEPARAGRANULARITY = 0h = x1 %R ( 5% RD/WRCYCLETIME. RD/WRACCESSTIME.
PAGEBURSTACCESSTIME. CSONTIME. CSRD/WROFFTIME. ADVONTIME. ADVRD/WROFFTIME. OEONTIME.
OEOFFTIME. WEONTIME. WEOFFTIME. CYCLE2CYCLEDELAY. BUSTURNAROUND. TIMEOUTSTARTVALUE.
WRDATAONADMUXBUS )

*F- 7 extra_delay 5 :

*  GPMC_CONFIG2_i % f7#% : CSEXTRADELAY = 0h = CSn I & #i{5 5 A LR

- GPMC_CONFIG4 i %/7%% : WEEXTRADELAY = Oh = nWE i 25 2 R iR

. GPMC_CONFIG4 i %1722 : OEEXTRADELAY = Oh = nOE I F¥ {5 5 A 81

*  GPMC_CONFIG3 i % f7%% : ADVEXTRADELAY = 0h = nADV It} 73 #{5 5 A ER
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GPMC_CLK

GPMC_CSn[j]

GPMC_A[MSB:1]

GPMC_BEOn_CLE

GPMC_BE1n

GPMC_ADVn_ALE

GPMC_OEn_REn

GPMC_AD[15:0]

GPMC_WAITj]

F1
—F0 — AH

F2 - F3
ﬁ F18 ﬁ
\ /
™ F4
X Valid Address
F6 ——F7
F F19 ﬁ
\ /
| F19 -
\ /
L {F6 F8 F8
F20 —F9 —
|
HF10 | F1
| W R A
F13
|._. F12
| (D0 >——

A. £ GPMC_CSn[i] %, i % T 0. 1. 2 3.
B. {E GPMC_WAIT[] "', j %F 0 8% 1.

GPMC_01

/& 6-39. GPMC FI NOR N#F - Rl Bk EX (GPMCFCLKDIVIDER = 0)
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F1
—FO T’j

GPMC_CLK |
ﬁFz —F3 ﬂ
GPMC_CSn([j] \ [
F4
GPMCA[MSB:1] X Valid Address
—~|F6 —F7 ﬁ

]

GPMC_BEOn_CLE \

]

—F7 ﬁ
GPMC_BE1n — \
LolFe —~|F8 --|F8 —F9 —|

GPMC ADVRAE /[ \_|  / |
ﬂF10 —F11 ﬂ
GPMC_OEn_REn \ /
F13 F13
bl
GPMC_AD[15:0] (D0 X" D1 X\'b2 X' D3 »——
|<—<F21 »——|F22
GPMC_WAIT[] \ /

GPMC_02

A. £ GPMC_CSn[i] 1 , i %F 0. 1. 2 3.
B. £ GPMC_WAIT[] # , j%F 08¢ 1.

] 6-40. GPMC 1 NOR [N #¥ - R R K EH - 4x16 AL (GPMCFCLKDIVIDER = 0)

F1
F1| [—FO~

GPMC_CLK )\
g —F3—]
GPMC_CSn([i] \ /
- Fa~
GPMC_A[MSB:1] X Valid Address

6> —ﬂF1 %{FW

j F1
GPMC_BEOn_CLE \ X X X
F1
4
X

—{F1] —{F17

GPMC_BE1n \ X X
L Fer —|r8l—|F8 ——F9—»|
GPMC_ADVn_ALE ____/ \ / \

—{F14 =14
GPMC_WEn \ /
ﬁms»{msﬁms
GPMC_AD[15:0] X DO X D1 Y D2 Y D3
GPMC_WAIT[] \ /

GPMC_03

A. £ GPMC_CSn[] ' , i % 0. 1. 2 1% 3.
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B. ft GPMC_WAIT[] ' ,j%TF 0 5% 1.

& 6-41. GPMC #1 NOR H7F - FIPRKXE N (GPMCFCLKDIVIDER = 0)

F1
- FO—HH

GPMC_CLK |
HFz —F3
GPMC_CSn[i] \ /
—~|F6 —F7 —|
GMPC_BEOn_CLE \ Valid /
—~{F6 —F7 ﬁ
GPMC_BE1n \ Valid 7
> F4
GPMC_A[27:17] X Address (MSB)
F12
—>{F4 4{F5 ’«»|F13 |<—<F12
GPMC_AD[15:0] [N Address (LSB) D0 X\ D1 X D2 X D3
—~{F8 —~{F8 —F9—|
GPMC_ADVnALE [ 7 |
ﬁFw L F11 ﬂ
GPMC_OEn_REn \ /.

GPMC_WAITI]

A, {E GPMC_CSn[i] 1 , i % T 0. 1. 2 3.
B. £ GPMC_WAIT[] ' , j % 08¢ 1.

& 6-42. GPMC F1% %5 Fl NOR INFF - AR K2

GPMC_04
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F1
F’ﬂ —F0 ]

GPMC_CLK
ﬁFz L—F3 ﬂ
‘ F18 ~
GPMC_CSn([j] \ ) E——
—~{F4
GPMC_A[27:17] X Address (MSB)
F17
—={F6 %ij —{F17
GPMC_BE1n \ X X X 7
F17
—~|F6 %ij —{ F17
BPMC_BEOn_CLE \ X X X
F8 F8
Lj F20 ———F9 |+
GPMC_ADVn_ALE / | / \
—=F14 —>{F14
GPMC_WEn \ [
ﬂms ﬁms ﬁm
GPMC_AD[15:0] X Address (LSB) X DO X D1 X D2 X D3
— |—— F22 |——— F21
GPMC_WAIT] \ /
A. {EGPMC_CSn[i] # , i %+ 0. 1. 28 3.
B. 7t GPMC_WAIT[j] ', j 4T 0 = 1.
& 6-43. GPMC f1Z ¥ K H NOR NFF - AP REKEAN
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6.11.5.8.2 GPMC 7/ NOR [H7F - ZA#=
%% 6-60 13 6-61 7~ 7 GPMC F1 NOR [N A B o B SR A FF O - oA,

& 6-60. GPMC Al NOR N FEXR - RPEA
52 R K 6-44. & 6-45. & 6-46 1 6-48
e BH L R BAME BOKME| A

FA5 " | tace(q) HOE T ] i ) div_by 1_mode ; H® ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

FAZZO tacct-pgmode(d) | DL THIASE T ZE L A4 4AE 1 il ) [ div_by 1_mode ; PP ns
@ GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
Fﬁ)z’] tacc2-pgmode(a) TUTAASE X e N0 i [0] B (1) div_by 1_mode ; HY ns

GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

(1) FA5 ZEii B 7 78 A 3R i A\ St 24T REEFT R IR 18] o %2000 GPMC ZhEEm #h i B R . I BUE #IFF 46 51 FAS Thagmd & H 1
SRR, NSRBI G ) R BRI IR R AE . FAS E A FUFAHTE AccessTime a7 as L 7B o

(2)  FA20 i B 1 7 P9 350 ot e i N\ U0 T A8 E AT SR AR BT AR B[R] . 1% 250 h GPMC Shfg e B HASGE R . BT I N T HT B /5
TN TSR G 7E FA20 g 30 5 i i A S oh e e v HEAT VR A . FA20 {E L Zi77 % 7E PageBurstAccessTime 2547
L TB

(3) P =PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)

(4) H=AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)

(5) GPMC_FCLK & FHA7fifs a2 ) 28 N S8 Th BE I B F B ( LA ns B ) o

% 6-61. GPMC I NOR NfFEFF R4 - RPEA
i5Z K 6-44. K 6-45. K] 6-46. ¥ 6-47. K| 6-48 & 6-49

BME  BRE
& B9 “
% ¥ U A Bt 133MHz AL
FAQ | tw(belxinv) Jok It RF ST IE] | H AR 7 0 e R iy A Bl e BEEL N (2| ns
GPMC_BEONn_CLE. #iili545{#ae =N N (12)
GPMC_BE1n 4 2 i)
FA1 | tweesnv) Jik RS IR) , 4l ik GPMC_CSn[i](13) fik B~ BREL AWM ns
B A
FA3 | td(csnv-advniv) WEIRMFA] |, i Ak GPMC_CSnli](13) & & 34 BEEL B-21 B+21| ns
AT ORI 8 4245 i GPMC_ADVn_ALE JE2¢ @ @
EIN B-21 B+2.1
@ @
FA4 td(can—oenIV) SEIRIFA] , Hr i F ik GPMC_CSn[i]“3) BB div_by 1_mode ; C-21 C+21 ns
ffifl GPMC_OEn_REn JEA ( B/Cifin ) GPMC_FCLK_MUX ; @ @
TIMEPARAGRANULARITY_X1
FA9 Ity(av-csnv) FEIRIHE , 4 HE GPMC_A[27:1] 45 284 div_by 1_mode ; J-210® J+21| ns
#% GPMC_CSnl[i]("3 4% GPMC_FCLK_MUX ; ©®
TIMEPARAGRANULARITY_X1
FA10 |tapeixinv-csnvy | ZEIRHA] , f HH A 225 4 RE ANy 2 BIA7 1 B div_by_1_mode ; J-210)  J+21| ns
GPMC_BEOn_CLE. #fith 7 ¥iftif GPMC_FCLK_MUX ; ®
GPMC_BE1n A% E i /1% GPMC_CSn[i](13 % | TIMEPARAGRANULARITY_X1
74
FA12 |tycsnv-advnv) FEIRIHE , % Fri% GPMC_CSn[i](13) 5 234 div_by 1_mode ; K-21 K+21| ns
Mokt B HE SR AR B GPMC_ADVn_ALE 3L GPMC_FCLK_MUX ; (10) (10)
TIMEPARAGRANULARITY_X1
FA13 | t4(csnv-oenv) FEIRISE] | # Frik GPMC_CSn[i](13) A 23 div_by_1_mode ; L-21 L+21| ns
flift GPMC_OEn_REn %% GPMC_FCLK_MUX ; 40 n
TIMEPARAGRANULARITY_X1
FA16 | twarv) Jik R A, il GPMC_A[26:1] £F 2 K% div_by 1_mode ; G®™ ns
SRR S NV 7 Z [ TERK GPMC_FCLK_MUX;
TIMEPARAGRANULARITY_X1

Copyright © 2026 Texas Instruments Incorporated TR R G 161

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411
English Data Sheet: SPRSP56


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS

AM6442, AM6441, AM6422, AM6421, AM6412, AM6411 INSTRUMENTS
ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025 www.ti.com.cn

# 6-61. GPMC 1 NOR [N =45t - RPER (&)

W& R 6-44. K 6-45. K] 6-46. & 6-47. ¥ 6-48 F4] 6-49

B/ME  BKME
=} ? 3% ﬁ“"’) .
w5 £ L -3 133MHz L: iy
FA18 | ty(csnv-oentv) SEIREFIE] |, HiH F ik GPMC_CSn[i]("®) 4 %k 3% div_by_1_mode ; 1-216@ 1+21@)] ns
{#6% GPMC_OEn_REn T3 ( KRR ) GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY X1
FA20 |tyav) R ] | St i GPMC_A[27:1] A% - 45 div_by_1_mode ; D@ ns
2. 3. 4 Ui GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY X1
FA25 |ty(csnv-wenv) FEIRIE , % Fri% GPMC_CSn[i]("3) 5 %34 div_by 1_mode ; E-21 E+21| ns
B NEhE GPMC_WEn %% GPMC_FCLK_MUX ; ®) (5)
- TIMEPARAGRANULARITY X1
FA27 |ty(csnv-wenlv) SEIRIE , %t Fri% GPMC_CSn[i](13) 5 %34 div_by 1_mode ; F-21© F+21| ns
5 N fffE GPMC_WEn T2 GPMC_FCLK_MUX ; ®
TIMEPARAGRANULARITY_X1
FA28 | tywenv-dv) SEIRISHE] | % 5 N\ {# ik GPMC_WEn 5 2 E % div_by_1_mode ; 21| ns
HIE GPMC_AD[15:0] 15 %% GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
FA29 |tqav-csnv) FEIRIIA) | % Bl GPMC_AD[15:0] & R34 div_by_1_mode ; J-210 J+21| ns
i GPMC_CSn[i](13) 45 GPMC_FCLK_MUX ; ©)
TIMEPARAGRANULARITY_X1
FA37 |tyoenv-alv) FEIRA ] | %y i it GPMC_OEn_REn A 234 div_by_1_mode ; 21| ns
Hihik GPMC_AD[15:0] Bt 455 GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

(1)

@)

@)
(4)
(®)
(6)
@)
®)

9)

(10)
(1)
(12)

(13)
(14)
(15)

X FEREEL ¢ A = (CSRAOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)

XTI E N @ A= (CSWrOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)

FFRKEEZEL : A = (CSRAOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
WFEEBAN : A= (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
n 2 DL R K7 18 9

StFi2HL : B = ((ADVRdOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(™4)

XFEN B = ((ADVWrOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(14)

C = ((OEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

D = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK('4)

E = ((WEONTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK('4)

F = ((WEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)

G = Cycle2CycleDelay x GPMC_FCLK(14)

| = ((OEOffTime + (n - 1) x PageBurstAccessTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay))
x GPMC_FCLK(14)

J = (CSOnTime x (TimeParaGranularity + 1) + 0.5 x CSExtraDelay) x GPMC_FCLK(4)

K = ((ADVOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)

L = ((OEOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
BV © N = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(14)

XFFEIRE AN © N = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(14)

X T 9 &8 © N = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
HFREEN : N = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)

£ GPMC_CSn[i] # , i %F 0. 1. 28 3.

GPMC_FCLK 2 A7 it 42 i) s W AT e i el A 1 ( BA ns WERAL ) &

*tF div_by_1_mode :

- GPMC_CONFIG1_j %174 : GPMCFCLKDIVIDER = 0h :

- GPMC_CLK #ii#% = GPMC_FCLK #i%

%tF GPMC_FCLK_MUX :
+  CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33MHz

T TIMEPARAGRANULARITY_X1 :
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*  GPMC_CONFIG1_i Zif¢#% : TIMEPARAGRANULARITY = 0h = x1 %R ( 5" RD/WRCYCLETIME. RD/WRACCESSTIME.
PAGEBURSTACCESSTIME. CSONTIME. CSRD/WROFFTIME. ADVONTIME. ADVRD/WROFFTIME. OEONTIME.
OEOFFTIME. WEONTIME. WEOFFTIME. CYCLE2CYCLEDELAY. BUSTURNAROUND. TIMEOUTSTARTVALUE.
WRDATAONADMUXBUS )

AT W AWAWAWAWAVAWAWAVAVAWAWAWAWAWAWVAVAWAWAWAWAS

GPMC_CLK
FA5 >
: FA1 r{
epMc_csmil ~ \ /
—>{FA9
cpmc_AMSB:1] X Valid Address
FAO >
FA10 W
GPMC_BEOn_CLE \ Valid /
: FAO ﬁl
GPMC_BE1n \ Valid 7
L—»{Fa10 FA3 \
ﬂ FA12 W
GPMC_ADVn ALE [ [ '\ / \
FA4 N
FA13 -
GPMC_OEn_REn \ /
cPMc_aDps:0] D Data IN 0 Data IN 0

GPMC_WAIT[j]

A. {E GPMC_CSn[i] % , i %F 0. 1. 28 3. 7 GPMC_WAIT[j] # , j %F 0 % 1.

B. FA5 Z Uil T 7E P9 3 AN B AT RAE BT 7% I 1) . %5200 GPMC Thagm 80 A %R s . WS HUR LG 5] FAS ThEEm £ B 4
WG, BRI A ) BeRT SIS AR B RFE . FAS E L AUF M 1E AccessTime aif7as i F B A o

C. GPMC_FCLK J& N8It 4l ( GPMC Thfigit et ) | A Mt gt

K| 6-44. GPMC A1 NOR [N7f - B2 - A
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www.ti.com.cn

GPMC_FCLK
GPMC_CLK
FA5 FAS
[ FA1 i | FA1 I
GPMC_CSn[i] — \ / \ /
FA16
—{FA9 FA9
GPMC_A[MSB:1] X Address 0 YEX Address 1
FAO FAQ
L—»FAm L—»FAW
GPMC_BEOn_CLE )\ Valid 7 \ Valid 7
| FAO [ FAO |
GPMC_BE1n \ Valid / \ Valid /
L ~|Fat0 L+Fat0
FA3 FA3
——| FA12 ﬂ ——|FA12 ‘
GPMC_ADCn_ALE ___/~ | \ / \__/ \ / \
FA4 ' FA4 '
FA13 | ‘ FA13 |
GPMC_OEn_REn \ / \ /S
GPMC_AD[15:0] T\ Y\ Koata Uppoy—___

GPMC_WAIT]

A. £ GPMC_CSn[i] % , i 2T 0. 1. 28 3. 7 GPMC_WAIT[j] # , j %F 0 % 1.
B. FA5 Z Uil T 7F 4 3 N B EAT RAE BT 7% I () . %2000 GPMC ZhaEm 80 A IR s . WS HUR T 46 5] FAS ThEEm £ B 4
WIE , SNSRI I ) R BRI R P B RFE . FAS EA U7 TE AccessTime 2747 as L F B

C. GPMC_FCLK &N HE4f ( GPMC Zhag#h ) , AN,

& 6-45. GPMC F1 NOR [N7E - 343 3EEL - 32 fir

GPMC_07
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T S VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAW

GPMC_CLK
FA21 > FA20 ==~ FA20 —»/— FA20 ]
‘ FA1 ,}
GPMC_csni] ~ \ /
™ FA9
GPMC_AMsB:1] X Add0 Add1_Y_Add2_ X Add3 Add4
FAO >
> FA10
GPMC_BEOn CLE ~ \ /I
FAO .
> FA10
GPMC_BEtn ~ \ /
| FA12
GPMC_ADVn_ALE /1T \
FA18 >
FA13 ~}
GPMC_OEn_REn \ /[

(D0 <D D2 »<{ D3 )———KD3

GPMC_AD[15:0]

epvc_wami

GPMC_08

A. f£E GPMC_CSn[i] # , i %F 0. 1. 28 3. £ GPMC_WAIT[] * , jZ%F 05k 1.

B. FA21 St 1 7 Py 36 1 AN LT a3 A7 SRR BT 75 (R A . %2000 GPMC Zhgr b R ok M BUR IFF 46 %) FA21 Thig
AT A A RS | B AN DU SO K 8 5 A RO e B S E SRR . FA21 TGS SR IA7 it 7E AccessTime ZF 1780 E BN

C. FA20 ZUULIA 175 Pt 1% S N DU S0 AT SRAE AT 75 (I ) . %3800, GPMC Zhg it 4 A ISR R . BV M\ T i )5
RN LR K 7R FA20 T BE B 3 5 3@ R e P v AT PR AR . FA20 2 S N TUHI O ( ANEFESE — M
TUREHE ) 195 HEB B R 7] . FA20 fH 5 Fif7 f7E PageBurstAccessTime 5 /7 a8 hi F B H

D. GPMC_FCLK Wi ( GPMC ZhEEmt 4l ) , AMAMRIRAL,

] 6-46. GPMC F1 NOR (N7 - F2PEH - WHIES 4x16 AL
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GPMC_FCLK
GPMC_CLK
‘ FA1 }
GPMC CSnlil — \ /
,—» FA9
GPMC_AMSB:1] X Valid Address
FAO
> FA10
GPMC_BEON_CLE \ /
FAO
> FA10
GPMC_BE1n \ /

FA3

——>{FA12
\

GPMC_ADVn ALE /| / \___
FA27 |
FA25 ‘
GPMC_WEn \ /
/—P- FA29
GPMC_AD[15:0] X Data OUT

GPMC_WAIT[]]

GPMC_09

A.  fE GPMC_CSn[i] ', i %7 0. 1. 2 8 3. 7E GPMC_WAIT[j] ', j %71 0 5 1.

K] 6-47. GPMC 1 NOR [N7% - BB BN - a5

166  ET IR IE Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: AM6442 AM6441 AM6422 AM6421 AM6412 AM6411
English Data Sheet: SPRSP56


https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com.cn/cn/lit/pdf/ZHCSN84
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN84H&partnum=AM6442
https://www.ti.com.cn/product/cn/am6442?qgpn=am6442
https://www.ti.com.cn/product/cn/am6441?qgpn=am6441
https://www.ti.com.cn/product/cn/am6422?qgpn=am6422
https://www.ti.com.cn/product/cn/am6421?qgpn=am6421
https://www.ti.com.cn/product/cn/am6412?qgpn=am6412
https://www.ti.com.cn/product/cn/am6411?qgpn=am6411
https://www.ti.com/lit/pdf/SPRSP56

13 TEXAS
INSTRUMENTS AM6442, AM6441, AM6422, AM6421, AM6412, AM6411
www.ti.com.cn ZHCSN84H - JANUARY 2021 - REVISED DECEMBER 2025

errc_Felk "\ N\ N\ N\ NN\ NN\ N\ NN\ Y

GPMC_CLK
FA1 .l
FA5
GPMC_CSni] — \ /——
— FA9
GPMC_A[27:17] X Address (MSB)
FAO >
> FA10
GPMC_BEOn_CLE \ Valid 7
FAO >
> FA10
GPMC_BE1n \ Valid /
FA3 {
—>|FA12 ‘
GPMC_ADVNn ALE __ [/ |\ / __
FA4 >
FA13 ~i
GPMC_OEn_REn \ VO
| FA29 - FA37
GPMC_AD[15:0] —< Address (LSB) ) Data IN) (Data IN

GPMC_WAIT]

A. {E GPMC_CSn[i] % , i T 0. 1. 28 3. 7 GPMC_WAIT[j] # , j %F 0 % 1.

B. FA5 ZEUi il T 7F P9 3 AN B AT RAE BT 7% IR 1) . %5200 GPMC Thagm 80 A %R~ . WIS HUR T L6 5] FAS ThEEm £ B 4
WG, NSRRI S RER A IR A R FE . FAS LA A7 TE AccessTime 2747 as oL F BN

C. GPMC_FCLK /& /il Bt ( GPMC Zhegi il ) | A MAhHHRAL

K] 6-48. GPMC Ff1£ 5 F NOR [N7f - BBl - A

e
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GPMC_FCLK
GPMC_CLK
| FA1 |
GPMC CSn[] —  \ .
FA9
GPMC_A[27:17] X Address (MSB)
FAO
> FA10
GPMC_BEOn_CLE \ /
FAO >
FA10
GPMC_BE1n \ /
FA3
_.| FA12
GPMC_ADVn_ALE /| \ / .
FA27 |
FA25 }
GPMC_WEn \ /
—*FA29 L>{Fa28
GPMC_AD[15:0] X Valid Address (LSB) X Data OUT
GPMC_WAIT[j]

GPMC_11

A.  {E GPMC_CSn[i] ' , i %F 0. 1. 28 3. 7E GPMC_WAIT[] 1 , j 2F 0 5 1.

6-49. GPMC fi£ %S NOR [Hff - REBA - ¥
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6.11.5.8.3 GPMC 71 NAND /K77 - A8
% 6-62 F13 6-63 JE/~ | GPMC F1 NAND [NAZ I 7 Z SR AT o4t - b,

3 6-62. GPMC f NAND [NfER FER - FbfER
155K 6-52

BAME  BRKE
133MHz

div_by_1_mode ; J?| ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

w5 25 L R @

Hfir

GNF127 Jtaeea) VilalBii] | 45 A4 GPMC_AD[15:0] @

(1) GNF12 50Ut 1 76 N30 N B AT AR A J5 I TR) . %240 Ll GPMC Shfg i b A SR R . SEEUE TP 46 2] GNF12 ZhigRT
BPRRBALE RS | SN A A RE R B I TE R RE . GNF12 (B U ZUEAETE AccessTime A A3 L B A

(2) J=AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)

(3) GPMC_FCLK i F f7fiti s F il 5 Po S8 T e i L B (DA ns NSRLAL ) &

(4) SFF div_by 1 _mode :
*+  GPMC_CONFIG1_i %% : GPRMCFCLKDIVIDER = 0h :

- GPMC_CLK #i% = GPMC_FCLK #i%

%F GPMC_FCLK_MUX :

+  CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33MHz

% T TIMEPARAGRANULARITY_X1

- GPMC_CONFIG1_i %774 : TIMEPARAGRANULARITY = Oh = x1 ZEiR ( $1ii RD/WRCYCLETIME. RD/WRACCESSTIME.
PAGEBURSTACCESSTIME. CSONTIME. CSRD/WROFFTIME. ADVONTIME. ADVRD/WROFFTIME. OEONTIME.

OEOFFTIME. WEONTIME. WEOFFTIME. CYCLE2CYCLEDELAY. BUSTURNAROUND. TIMEOUTSTARTVALUE.
WRDATAONADMUXBUS )

% 6-63. GPMC 1 NAND NFEF R - Fbi=
52K 6-50. ¥ 6-51. ¥ 6-52 & 6-53

w5 ¥ S B/ME  BONME| AL
GNFO | twwenv) Jik R 2T E] %S O\ # R GPMC_WEN B2 div_by_1_mode ; A ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF1 | ty(csnv-wenv) FEIRINE] | # Frit GPMC_CSn[i]@ # 2 3% div_by 1_mode ; B-2 B+2| ns
BNl GPMC_WEn £k GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF2 | ty(cleH-wenv) FEIRBTI] |, i AR RE A A A T e div_by_1_mode ; C-2 C+2| ns
GPMC_BEON_CLE 5 HF2I4iHH B A\ f# ik GPMC_FCLK_MUX ;
GPMC_WEn % 4t TIMEPARAGRANULARITY_X1
GNF3 | twwenv-dv) FEIRINTE] | %% GPMC_AD[15:0] A &4 3%y div_by_1_mode ; D-2 D+2| ns
BN ffHE GPMC_WEn A% GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF4 | ty(wenlv-div) ZEIRBF[A] , % H 5 Nl GPMC_WEn Joai 34 div_by_1_mode ; E-2 E+2 ns
¥4 GPMC_AD[15:0] To4% GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF5 |tuweniv-clelv)  |SEIRRFIAE] , it 5 A\ f# 5 GPMC_WEn JER E %t div_by_1_mode ; F-2 F+2| ns
IR REA Ay 2 BiA7 {15t GPMC_BEON_CLE & GPMC_FCLK_MUX ;
e TIMEPARAGRANULARITY_X1
GNF6 |twwenlv-csnfilv) |EIRETIA] |, % 5 A\ ffife GPMC_WEn Jo 24 div_by_1_mode ; G-2 G+2| ns
Ji% GPMC_CSn[i]@ 3%t GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF7 | tw(aleH-wenv) FEIRINA] | it H kA RO B A A e div_by_1_mode ; C-2 C+2| ns
GPMC_ADVn_ALE 7 -1 2l 5 N\l e GPMC_FCLK_MUX;
GPMC_WEn %% TIMEPARAGRANULARITY_X1
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# 6-63. GPMC 71 NAND [NFFF R4t - REMR (4)
%% MK 6-50. & 6-51. & 6-52 F1& 6-53

w5 25 Bk @ BME  BONME| BAL
GNF8 |twweniv-alelv) | ZEIREFIA] , %S5 AN RE GPMC_WEnN JE 34 2% H div_by_1_mode ; F-2 F+2| ns
Huhik A RO HE A A it GPMC_ADVn_ALE 2k GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF9 |tewen) JEIBARTIE] , BN div_by_1_mode ; H| ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF10 |ty(csnv-oenv) SEIRIIAE] , %t Ak GPMC_CSn[i]® 4 2 3%t div_by_1_mode ; -2 [+2] ns
ffifit GPMC_OEn_REn H % GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF13 | tw(oenv) Jik RS R, 4 (B8 GPMC_OEn_REn %% div_by_1_mode ; K| ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF14 [teoen) R div_by_1_mode ; L ns
GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1
GNF15 | tyoeniv-csniilv) | ZEIBRT[H |, %t {# 58 GPMC_OEn_REn T # % div_by_1_mode ; M-2 M+2| ns
HH % GPMC_CSn[i]® T3k GPMC_FCLK_MUX ;
TIMEPARAGRANULARITY_X1

(1) A= (WEOffTime - WEONTime) x (TimeParaGranularity + 1) x GPMC_FCLK®)
(2) 7 GPMC_CSn[]] ', i %T 0. 1, 28k 3.

(3) GPMC_FCLK il F f7fiti s F il 5 Py S8 S e i i A 0 (DA ns NERLAL ) ©
(4) X div_by_1_mode :

GPMC_CONFIG1_i % 47%% : GPMCFCLKDIVIDER = 0h :

- GPMC_CLK #i% = GPMC_FCLK #ji%

%F GPMC_FCLK_MUX :

CTRLMMR_GPMC_CLKSEL[1-0] CLK_SEL =00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33MHz

X} TIMEPARAGRANULARITY_X1 :
GPMC_CONFIG1_i #f7-#% : TIMEPARAGRANULARITY = 0h = x1 %8 ( 50 RD/WRCYCLETIME. RD/WRACCESSTIME.
PAGEBURSTACCESSTIME. CSONTIME. CSRD/WROFFTIME. ADVONTIME. ADVRD/WROFFTIME. OEONTIME.
OEOFFTIME. WEONTIME. WEOFFTIME. CYCLE2CYCLEDELAY. BUSTURNAROUND. TIMEOUTSTARTVALUE.
WRDATAONADMUXBUS )

GPMC_FCLK — \ [\ [\ [\ [
| GNF1 GNF6 ——|
SN Tl s— A —
| GNF2 GNF5 —ﬂ
GPMC_BEOn_CLE | S——
GPMC_ADCn_ALE
GPMC_OEn_REn
GNFO——»]
cpMc_wen / |
GNF3 L GNF4 —
cPyC_ADI150] o e

A. £ GPMC_CSn[] ' , i %T 0. 1. 2 &% 3.

& 6-50. GPMC F1 NAND N7 - i &8t A 1

GPMC_12
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GPMC_FCLK /S S S

—/ S S S S
| GNF1 —— GNF6 —{
cPmc_csnf] | —
GPMC_BEOn_CLE
| GNF7 GNF8 —}
ePMC_ADVn ALE Y |
GPMC_OEn_REn
GNFY »]
GNFO0
cPvMc Wen / |
H GNF3 L GNF4 —
GPIC_AD[150] Adress  E—
A. f£E GPMC_CSn[i] # ,i%F 0. 1. 28,3,

& 6-51. GPMC #1 NAND 1% - Huhl-8i77 & 3

GNF15
cPvc_csnl]

GPMC_BEONn_CLE

GPMC_ADVn_ALE

GNF14
GNF13 ———

GPMC_OEn_REn

YL I —

DATA

GPMC_WAIT] /

GPMC_14

GNF12 S5 B T 78 N S N B AT KRBT R T A] . 1% 5 300L GPMC Zhag i & B IR R . MSIUE ITF 46 2 GNF12 Zhag i &
AW R G | BN @I G ) R B I TE N REE . GNF12 {HA AP TE AccessTime /78 . F B .
GPMC_FCLK & Wik ( GPMC Thagitih ) | A MR (.

£ GPMC_CSn[i] #' , i 2T 0. 1. 2 5 3. 7£ GPMC_WAIT[j] # , j % T 0 5§ 1.

& 6-52. GPMC F1 NAND [N - $4EeEE 2
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—/ /S S

GPMC_FCLK  \__/ W/ W/ W/ \w.J

> GNF1 GNF6 —»{
Gpmc_csniil I | ——
GPMC_BEOn_CLE
GPMC_ADVn_ALE
GPMC_OEn_REn
GNF9 N
GNFO > ‘
cpvc_wen / |\ —
H GNF3 L GNF4 _—
AT RIED N — DATA  E—

GPMC_15

A. 7E GPMC_CSn[i] # , i %F 0. 1. 28 3.

& 6-53. GPMC 1 NAND [N - $UEENEH
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6.11.5.8.4 GPMCO IOSET
% 6-64 & X T HA> GPMCO IOSET [ 35| B4 .
# 6-64. GPMCO IOSET

I0SET1 IOSET2
BN PEERAFR MUXMODE JEEREHK MUXMODE

GPMCO_ADO GPMCO_ADO 0 GPMCO_ADO 0

GPMCO_AD1 GPMCO_AD1 GPMCO_AD1

GPMCO_AD2 GPMCO_AD2 GPMCO_AD2

GPMCO_AD3 GPMCO_AD3 GPMCO_AD3

GPMCO_AD4 GPMCO_AD4 GPMCO_AD4

GPMCO_AD5 GPMCO0_AD5 GPMCO_AD5

GPMCO_AD6 GPMCO0_AD6 GPMCO_AD6

GPMCO_AD7 GPMCO_AD7 GPMCO_AD7

GPMCO_ADS GPMCO_AD8 GPMCO_ADS

GPMCO_AD9 GPMCO_AD9 GPMCO_AD9

GPMCO_AD10 GPMCO_AD10 GPMCO_AD10

GPMCO_AD11 GPMCO_AD11 GPMCO_AD11

GPMCO_AD12 GPMCO_AD12 GPMCO_AD12

GPMCO_AD13 GPMCO_AD13 GPMCO_AD13

GPMCO_AD14 GPMCO_AD14 GPMCO_AD14

GPMCO_AD15 GPMCO_AD15 GPMCO_AD15

GPMCO_CLK GPMCO_CLK GPMCO_CLK

GPMCO_ADVn_ALE

GPMCO_ADVn_ALE

GPMCO_ADVn_ALE

GPMCO_OEn_REn

GPMCO_OEn_REn

GPMCO_OEn_REn

| 0| 0| || ||| OWO|O|O|O0O|0O|0O|0O|O0O|0O|0O|0O|O0O|O0O|OCO|O|O0O|0O|0O|O|O|O|OCO|O|O|O|O|O|O| O

GPMCO_WEn GPMCO_WEn GPMCO_WEn
GPMCO_BEOn_CLE GPMCO_BEOn_CLE GPMCO_BEOn_CLE
GPMCO_BE1n GPMCO_BE1n GPMCO_BE1n
GPMCO_WAITO GPMCO_WAITO GPMCO_WAITO
GPMCO_WAIT1 GPMCO_WAIT1 GPMCO_WAIT1
GPMCO_WPn GPMCO_WPn GPMCO_WPn
GPMCO_DIR GPMCO_DIR GPMCO_DIR
GPMCO0_CSn0 GPMCO_CSn0 GPMCO0_CSn0
GPMCO_CSn1 GPMCO_CSn1 GPMCO_CSn1
GPMCO_CSn2 GPMCO_CSn2 GPMCO_CSn2
GPMCO0_CSn3 GPMCO0_CSn3 GPMCO0_CSn3
GPMCO_AD16 PRG1_PRUO_GPOO PRG1_PRUO_GPO0
GPMCO_AD17 PRG1_PRUO_GPO1 PRG1_PRUO_GPOf1
GPMCO_AD18 PRG1_PRU0O_GPO2 PRG1_PRU0_GPO2
GPMCO_AD19 PRG1_PRUO_GPO3 PRG1_PRU0O_GPO3
GPMCO_AD20 PRG1_PRUO_GPO4 PRG1_PRUO_GPO4
GPMCO_AD21 PRG1_PRUO_GPO5 PRG1_PRUO_GPO5
GPMCO_AD22 PRG1_PRUO_GPO6 PRG1_PRUO_GPOB
GPMCO_AD23 PRG1_PRUO_GPO7 PRG1_PRUO_GPO7
GPMCO_AD24 PRG1_PRUO_GPOS8 PRG1_PRU0_GPO8
GPMCO_AD25 PRG1_PRUO_GPO9 PRG1_PRUO_GPO9
GPMCO_AD26 PRG1_PRU0O_GPO10 PRG1_PRUO_GPO10

| 0| 0| 0|0 0| OMMO|O|O0|O0C|O0C|]O0O|O0O|O0O|O0O|O0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|O0O|OC|O|O|O|O|O|O|O| O
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% 6-64. GPMCO IOSET ( 4%)

I0SET1 IOSET2
i JEIRZR MUXMODE IR TR MUXMODE
GPMCO_AD27 PRG1_PRUO_GPO11 8 PRG1_PRUO_GPO11 8
GPMCO_AD28 PRG1_PRUO_GPO12 8 PRG1_PRUO_GPO12 8
GPMCO_AD29 PRG1_PRUO_GPO13 8 PRG1_PRUO_GPO13 8
GPMCO_AD30 PRG1_PRUO_GPO14 8 PRG1_PRU0_GPO14 8
GPMCO_AD31 PRG1_PRUO_GPO15 8 PRG1_PRUO_GPO15 8
GPMCO_BE2n PRG1_PRUO_GPO16 8 PRG1_PRUO_GPO16 8
GPMCO_AO PRG1_PRUO_GPO17 8 PRGO_PRUO_GPO2 9
GPMCO_A1 PRG1_PRUO_GPO18 8 PRGO_PRUO_GPO4 9
GPMCO_A2 PRG1_PRUO_GPO19 8 PRGO_PRUO_GPO8 9
GPMCO_A3 PRG1_PRU1_GPOO 8 PRGO_PRUO_GPO14 9
GPMCO_A4 PRG1_PRU1_GPO1 8 PRGO_PRUO_GPO16 9
GPMCO_A5 PRG1_PRU1_GPO2 8 PRGO_PRUO_GPO18 9
GPMCO_A6 PRG1_PRU1_GPO3 8 PRGO_PRUO_GPO19 9
GPMCO_A7 PRG1_PRU1_GPO4 8 PRGO_PRU1_GPO12 9
GPMCO_A8 PRG1_PRU1_GPO5 8 PRGO_PRU1_GPO13 9
GPMCO_A9 PRG1_PRU1_GPO6 8 PRGO_PRU1_GPO14 9
GPMCO_A10 PRG1_PRU1_GPO7 8 PRGO_PRU1_GPO15 9
GPMCO_A11 PRG1_PRU1_GPOS8 8 PRGO_PRU1_GPO16 9
GPMCO_A12 PRG1_PRU1_GPO9 8 PRGO_MDIO0_MDIO 9
GPMCO_A13 PRG1_PRU1_GPO10 8 PRGO_MDIO0_MDC 9
GPMCO_A14 PRG1_PRU1_GPO11 8 PRGO_PRUO_GPO12 9
GPMCO0_A15 PRG1_PRU1_GPO12 8 PRGO_PRUO_GPO13 9
GPMCO_A16 PRG1_PRU1_GPO13 8 PRGO_PRUO_GPO15 9
GPMCO_A17 PRG1_PRU1_GPO14 8 PRGO_PRUO_GPO17 9
GPMCO_A18 PRG1_PRU1_GPO15 8 PRGO_PRU1_GPO3 9
GPMCO_A19 PRG1_PRU1_GPO16 8 PRGO_PRU1_GPOB 9
GPMCO_BE3n PRG1_PRU1_GPO17 8 PRG1_PRU1_GPO17 8
GPMCO0_A20 GPMCO0_CSn3 4 GPMCO_CSn3 4
GPMCO_A21 GPMCO_WAIT1 4 GPMCO_WAIT1 4
GPMCO_A22 GPMCO_WPn 4 GPMCO_WPn 4
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6.11.5.9 12C

A A N Z AR R IR 2R (12C) #ElER . B 12C 613 W N FF A Philips 12C-bus™ BTG HR 4%
2.1, R, AT 10 HFATE RS 12C BRI . NI 7R G H SCREE A SME DL
« MCU_I2C1. 12C1. 12C2 1 12C3
- TR
© PREREEC (B 100kb/s )
- 1.8V
- 3.3V
P (I 400kb/s )
- 1.8V
- 3.3V
- BIAMEDL
o 5l COCHRR) 10 ARFE 12C BUE e SRR RERFRIEER | B E A2 i M fe 58 i i) LVCMOS #E
10 SEIL , X2 10 BIECREL Rl 12C HeF 10 SELHI HARME S D68 1X e 1 A i
LVCMOS 10 (#3%3: 77 2XUnT Lo FFRdan R AT 07 B 1207 02 38 3 5 | S A s I F P HE O 28 R
SR AR N PSSR SE I
12C L E X T RN (Vop,, + 0.5V) HIE KN Vi, X T 845 10 B4 i RBUEE. RS
MIBLTE b2 IR 12C 15 5 AR AN 23l i A B4 2 1) 2607 47 A AI0€ (8 553 v 5E S BRAE -
+ MCU_I2C0 #1 12C0
- JESE
PR (%5 100kb/s )
- 1.8V
- 3.3V
P ( f = 400kb/s )
- 1.8V
- 3.3V
Hs #30 ( #% 3.4Mb/s )
- 1.8V
- BIAMEDL
B X sy CCHEN 10 FEARBETATE 3.3V NIs/TH 2R Hs #x. KUk |, Hs B fia 47 s ik PR A
1.8V.
1F 3.3V NigfThl , HERERIX G ) 12C 155 1 LA B R A 15#5d 0.08V/ns (5% 8E+7V/s ) 1
FEFRA . ZIRMHILL 12C RGN T BT (R BRI 4 . PRI, PTRERRZE ) 12C {5 SR &AM
HLZY , DAIEK ETHRT R BRI ] {3 RN 0.08V/ns.
12C #lE e LT K/NA (Vpp,,, + 0.5V) MR KHINHE Vi, X H T84 10 AR RHEE. RS
BT b2 TR 12C 15 5 0 28 AN 2 il i A B 2 1) 2807 47 A A€ 18 3553 v 5E SR BRAE -

Bk
12C2 H—ANEHEANTLLZBE AR Z A5 MG S BRSO I0SET IR € 51 H & H 2.
SysConfig-PinMux TR € 3 1 %4 A 25| H4H & 8¢ IOSET.

AR FHAGEE |, W25 Philips 12C SZMTERRA 2.1,
A R AR B S RV E AN AR W 1 SE 2 VRS S, S B /7 5 2 7 R Aol 9 ¥ 03 R BAR LN
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6.11.5.10 MCAN

7 6-65 1% 6-66 E7~ T MCAN [ Ff S AT Sk

I B ) 2 e e R 2 R PE AN H A U S R SE B VRIS | TS0 15 5 od 9 R0 EE0 0 9 35543 R AR /NS
&E

#1EHAT £ 4 MCAN i, MCANN SR H T MCAN {55 4R IFE A AT , Hh n /RERE 1 MCAN
E 22

% 6-65. MCAN K 5244

2% BUME gt s
HNKA
SR, (A% | 2 15| Vins
&AM
CL [t s | 5 20 pF
# 6-66. MCAN JT- a4
WS E =1 TiBg B/ME BANME| B
MCANT  |tgmcan_Tx) FEIRAFA] | RIEFAL FE 8] MCANN_TX 10 ns
MCAN2 | tyucan_Rx) SERIF ], MCANN_RX Fl B2CR fr 77 47 5% 101 ns
HREZER | ESH TRM kit —5 10 5755757 (MCAN) 3857 .
176 BT XFIRIE Copyright © 2026 Texas Instruments Incorporated
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6.11.5.11 MCSPI

A AR B AT B VRAVE R AR B IS R SE 2 V1 | WS B 5 5 0 7 M A0 9 8 03 B IRE /NS
#* 6-67 JE7~ I MCSPI BB 726 1F

% 6-67. MCSPI it 444

2K \ BAME gl B
BAEM
SRy BN | 2 85 Vins
WA
CL |tk S | 6 12 oF

AREZEL , WSS TRM 50— 5 1) Z8E #7027 (MCSPI) —75 .
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6.11.5.11.1 MCSPI - 13/ 27

% 6-68. K 6-54. F 6-69 F1& 6-55 [/~ T SPI HIR FFESRANF BEME — 23,
3 6-68. MCSPI i} FFER - Il 831X

155K 6-54

e SR B B BAME  BOANME| B4
SM4  |tsypoct-spicLK) HSTIF A, 78 SPIn_CLK A 2hik 2 77 SPIn_D[x] A% 2.8 ns
SM5  |tyspicLk-POCH) {RFFIHE] |, £ SPIn_CLK A %042 J5 SPIn_D[x] %% 3 ns
PHA=0
EPOL=1
SPI_CS][i] (OUT) \ /
—— SM1 —»]
SM3
sMm8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
—— SM1 —
SMm3
POL=1 SM2
SPI_SCLK (OUT) )
SM5
SM5
p>{sm4 sM4
SPI_D[x] (IN) (Bitn-1_X_Bitn2__X_Bitn3__X__Bitn4_X___Bit0_»
PHA=1
EPOL=1
SPI_CS][i] (OUT) \ /
SM2
—SM1 —»]
SM8 —| SM3 —SM9
SPI_SCLK (ouT) __ POL=0 / \ / \ / \ / \ / \
L sm1 —
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ \ / \____/ \___/
b SM5
le— SM4
_.| le— SM4 b SM5 -|

{_Bit n-1 XBit n-2 X_Bitn-3 X__Bit1 X__Bit0 )

SPI_DIx] (IN)

SPRSPOB_TIMING_McSPI_02

& 6-54. MCSPI | 238 R B
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% 6-69. MCSPI okt - 2

HZ [ Kl 6-55

&S 2 B/MH BN | Ehr
SM1 | tyspicLk) JE WA, SPIn_CLK 20 ns
SM2 | twspicLkL) Jik 4 4Et ], SPIn_CLK ik B8~ F 05P-1" ns
SM3 | tw(sPICLKH) Jik et ], SPIn_CLK & i F 05P-1" ns
SM6 | ty(spicLk-PICO) WERIN ], SPIn_CLK A %A% %) SPIn_D[x] -3 25 ns
SM7  |ty(cs-pico) SR ], SPIn_CSi A 24IEF] SPIn_D[x] 5 ns
SM8 | tycs-spicLk) FEIRME , SPIn_CSi A 2% SPIn_CLK % — ANk PHA=0 B - 4@ ns

PHA =1 A-40) ns
SM9  |tyspicLk-CS) FEIRAE] , SPIN_CLK #x )5 — M4 %] SPIn_CSi ik PHA =0 A-4@ ns

PHA = 1 B -4 ns

(1) P =SPI_CLK &M ( LA ns KAL) o

@)

@)

4)

®)

T_ref /& McSPI Zhight e i I ( LA ns NFAAL ) . Fratio /& McSPI IhgER 204 5 SPIn_CLK IR 445tk |, &
MCSPI_CH(i)CONF %17 %%t CLKD Il CLKG fir 5 B EL &% MCSPI_CH())CTRL %47 22111 EXTCLK fir 5 B, TCS(i) &4 %)
MCSPI_CH(i)CONF 25 17 & 305 F i 43¢ B 1) 42 1l 17 = B v RO A

M Fratio=1M , B =(TCS(i)+ 0.5)* T_ref.

* 4 Fratio = 2 H Af#% , B=( TCS(i ) + 0.5) * Fratio * T_ref.

* ¥ Fratio = 3 H A& 4} |, B = ((TCS(i) * Fratio) + ((Fratio + 1)/2)) * T_ref.

T_ref 72 McSPI ZhEeR & A . Fratio /& McSPI g 8142 5 SPIn_CLK 84T 7045kl , B1 MCSPI_CH(i)CONF 272§ i
CLKD I CLKG fir 5 Ex L &% MCSPI_CH())CTRL %7 774511 EXTCLK fir 5 B, TCS(i) £4i72%] MCSPI_CH(i)CONF 7547 S2H45
JERERT s A B P R E .

M Fratio=1M , A= (TCS()+ 1) * T ref.

. Fratio = 2 H A , A= (TCS(i) + 0.5) * Fratio * T_ref.

« X Fratio = 3 HAZ A , A = ((TCS(i) * Fratio) + ((Fratio - 1)/2)) * T_ref.

T_ref 72 McSPI ZhEer & 1A . Fratio /& McSPI HgERT #1425 SPIn_CLK AT [ 0451kl , B1 MCSPI_CH(i)CONF Z172% 1t
CLKD F1 CLKG fi7 7Bt A& MCSPI_CH(i)CTRL 277 % 1 [1) EXTCLK Az 7 Bd% . TCS(i) /24 fE%] MCSPI_CH(i)CONF 277723 1/
JEBERT s A = B P M E .

.« Y Fratio=1K, A= (TCS(@)+1)* T_ref.

. Fratio = 2 H 4B , A= (TCS(i) + 0.5) * Fratio * T_ref.

* ¥ Fratio = 3 H A& S , A= ((TCS(i) * Fratio) + ((Fratio + 1)/2)) * T_ref.

T_ref /&2 McSPI ZhEEm £ ¥ E #. Fratio /& McSPI ZhRER ¥ 4iZ 5 SPIn_CLK B8R 143451kt , i MCSPI_CH())CONF #1741t
CLKD #1 CLKG fi 5B L J% MCSPI_CH())CTRL %747 £2 i1 EXTCLK fir 5 Befisthl. TCS(i) A 425 MCSPI_CH()CONF %747 S5
IR ) 4 ) 87 B (R

M Fratio=1I , B =(TCS(i) + 0.5)* T_ref.

. ¥ Fratio = 2 HAE¥0 , B =( TCS(i) + 0.5) * Fratio * T_ref.

* ¥ Fratio = 3 H A& % , B = (TCS(i) * Fratio) + ((Fratio - 1)/2)) * T_ref.
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PHA=0
EPOL=1
SPI_CSI[i] (OUT) \ /
—— SM1 —»
SM3
——ISMS SM2 [—~|SM9
SPI_SCLK (ouT) __ POL=0 / \ / \ / \ / \ / \
— SM1 —
SM3
POL=1 SM2
SPI_SCLK (OUT) \ \ \ / \ / \ /
—-|snv|7 —-|SM6 -—|SM6
SPI_DI[x] (OUT) ¢ Bitn-1 X Bitn-2 X Bit n-3 Bitn-4 X Bit 0 >
PHA=1
EPOL=1
SPI_CSI[i] (OUT) \ /
—— SM1 —»
SM2
SM8 -| SM3 —SM9
SPI_SCLK (ouT) _ POL=0 / \ / \ / \ / \ / \
—— SM1 —»
SM2
POL=1 SM3
SPI_SCLK (OUT) / / / / \ /
—-|SM6 +|SM6 »|SM6 +|SM6
SPI D[X] (OUT) ( Bit n-1 X Bit n-2 X Bit n-3 X Bit 1 X Bit0 >
& 6-55. MCSPI | 885 =0 R B I /7
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6.11.5.11.2 MCSPI - S} i##25C
#* 6-70. K 6-56. & 6-71 FE 6-57 &/~ T SPI [FE 7 EZ R AT ke - AR

£ 6-70. MCSPI B} FER - SMHEAER
155 Kl 6-56

e SR B B BAME BOAME| B4
SS81  |tgspicLk) JEI A, SPIn_CLK 20 ns
S82  |twspicLkL) Jik RS 1], SPIn_CLK % Hs T 0.45P" ns
SS3 | twspicLkH) ki 1], SPIn_CLK ¥ 0.45p " ns
S84 |tupico-spicLk) AT A, 7 SPIn_CLK #2022 i SPIn_D[x] 5 ns
SS5  |thspicLk-PICO) FREERF ], 7E SPIn_CLK H &0 2 J& SPIn_DIx] % 5 ns
S88 |tsu(cs-spicLk) S, 7E SPIn_CLK &5 —/MAi . i SPIn_CSi 2% 5 ns
889 |tyspicLk-cs) FRIEIE] , 75 SPIn_CLK #%)J5 — Mt J5 SPIn_CSi 134 5 ns

(1) P =SPIn_CLK F#i ( LA ns ML) o

PHA=0
EPOL=1
SPI_CSJi] (IN) \ /
- SS1—»
SS2
SS8 SS3 SS9
SPI_scLK (IN) _ POL=0 / \ / \ / \ / \ / \
—— SS1 —»
SS2
POL=1 Ss3
SPI_SCLK (IN) / / \ / \ / \ /
b SS5 Ss4
|«SS4 »sss-|
SPI_DIx] (IN) ( Bitn1_X_Bitn2_X__Bitn3__X_ Bitnd X __Bi0
PHA=1
EPOL=1
SPI_CSJi] (IN) \ /
- SS1—»
»|SS2
SS8 -{ SS3 |>-ssg
SPI_SCLK (IN) __POL=0 / \ / \ / \ / \ / \
—— SS1 —»
SS3
POL=1 »SS2
SPI_SCLK (IN) \ \ \ / \ / \ /
l«— SS4
b SS5
_.| le— SS4 »sss-|
SPI D] (IN) ( _Biin1_X_Biin2 X Bind X _ Bii__X___Bito_

SPRSP0B_TIMING_McSPI_04
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# 6-71. MCSPI FFoehktE - #MEER

HZ [ K 6-57

&S e~ L] BME  BAME| B
SS6  |tyspicLk-Pocl) FEIREFIA] , SPIn_CLK £ 3455 SPIn_D[x] 2 17.12 ns
SS7  |tsk(cs-Poci) FERFIA] | SPIn_CSi 17 %ki4#1 %] SPIn_D[x] 20.95 ns
PHA=0
EPOL=1
SPI_CS[i] (IN) \ T
- sS81
SS2
<—{sss SS3 |>—ssg —
SPI_SCLK (IN) _ POL=0 \ \ /o Y e U e\
- SS1 —»
»SS2
POL=1 »{SS3
SPI_SCLK (IN) \ \ \ /S /[ \_/
—-|SS7 —-|SSG -—|SS6
SPI_D[x] (OUT) (__Bitn-T X Bitn-2 X Bitn-3 X Bitn-4 X Bit 0
PHA=1
EPOL=1
SPI_cs[i] (IN) \ e
- SS1—»
> SS2
SS8 { »{SS3 }»—. SS9
sPI_SCLK (IN)  POL=0 T\ \ /e N e U s A S
- SS1 —»
SS3
POL=1 $S2
SPI_SCLK (IN) / / mm S\ J
»ISSG -—|SSG +|SSG ->|SS6
SPI_D[x] (OUT) ( Bitn1 Y Bitn2 Y _Bitn3 X __ Br1__ X BR0 S

SPRSP08_TIMING_McSPI_03

Kl 6-57. SPI /MEER R IER 7
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6.11.5.12 MMCSD

MMCSD EHLAEHI Rt T &R AR L BEE (MMC). 4% (SD) M4 %% 10 (SDIO) #4441,
MMCSD AL Hi g e SR A AL FE MMC/SD/SDIO #hi . BHEST B IINEIRTURREK: (CRC) JFah/45 R AT 4
N DA R E I ARG A

AKX MMCSD # L 2V E4IME 5. |, 16 SR 15 5 0 49 FiFE90od 97 AR MMCO A1 MMCA /i,
&
L TR R EXS MMC DLL ZER W B TAFRCE |, W%k 6-72 13k 6-82 fir.

#* 6-72 FIF 6-82 117 ITAPDLYSEL %+ o “ A ” A8 r s/ 24 R L sk itk i AN e . A
KARAL S NS BT/ R A NIE IR B 25 B, S M4 TRM 1 MMCSD %245
28

BREZER | ESHEHME TRM W0 —Z 1) 2800 24405 (MMCSD) £17 —71.
6.11.5.12.1 MMCO - eMMC £/J

MMCO 4% 1 #54 JEDEC eMMC H/< b5 v5.1 (JESD84-B51) , 3 #: LA T eMMC R H :
o LY

+ =ik SDR

+ =ik DDR

+ HS200

% 6-72 JE/R T MMCO B A =0T 75 (1) DLL F PR R B 15

£ 6-72. IR FHAA MMCO DLL ZEIR B

MMCSDO_MMC_SSCFG_PHY_CTRL_x_REG
FIRELR
x=1 x=4 x=5
R B [1] [31:24] [20] [15:12] [8] [4:0] [17:16] [10:8] [2:0]
SELDLYTXCLK
RrpB AR ENDLL | STRBSEL | OTAPDLYENA | OTAPDLYSEL | ITAPDLYENA | ITAPDLYSEL | oo\ hivps i FRQSEL CLKBUFSEL
- i ! A WA DLL FEIR
st 9 i e T TR TR ey s T i
A [ )izl LA i3 REEER T
8 fi PHY 0x
Il SDR BT 0x0 0x0 @O ARiEA® 0x1 0x10 o REHO 0x7
1.8V, 25MHz 0x32
- 8 fii PHY ox1
'S"JDJIR BT 0x0 0x0 Ts A g 0x1 OxA o REHO o7
1.8V, 50MHz 0x3
. 8 fir PHY
FD? AT 0x1 0x0 0x1 0x6 0x1 0x3 0x0 0x4 g @)
1.8V, 50MHz
8 fi PHY
HS200 47 0x1 0x0 ox1 0x7 0x1 IS 0x0 0x0 AiEH @
1.8V, 200MHz
(1) AREHREREE 2 DR P84T (B ER ) i), 23 A T BUCIIRE .
(2) LR FIEAT (R K ) i, SELDLYTXCLK Sz ANEEIEH
(3) MEHEAE Y ENDLL 4 Ox0 I , %757 8 T BOREMEH .
(4)  EM VRS Y ENDLL B4 Ox1 I, e A8 BN EIEM .
(6) IR AR AL AR L Sk & 2 AN T
* 6-73 JE/R T MMCO Myl 3 2«
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£ 6-73. MMCO B P4 1F

2Y \ BME BokfE| #4r
BMANFA
IH SDR 0.14 1.44| Vins
=% SDR 0.3 0.9| Vins
SR, INIT S —
=11% DDR (CMD) 0.3 09| Vins
#5% DDR (DAT[7:0]) 0.45 0.9| Vs
B FA
IH SDR 1 12| pF
% SDR 1 12| pF
CL i1ty A -
=% DDR 1 12| pF
HS200 1 6| pF
PCB %HER
td(Trace Delay) B3 2% 51 R AL R LB IR B R 126 756| ps
' f4; SDR. =i# SDR 100 S
Kt Msmatsh | 5515442 ity AT AR IU R e = P
Delay) &i# DDR , HS200 8| ps
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6.11.5.12.1.1 /7 SDR #=;

* 6-74. [ 6-58. % 6-75 I 6-59 JE/R T MMCO [ 7 BERAIFF 5% - 1H SDR £,
# 6-74. MMCO R FE>R - |H SDR #x

&Kl 6-58

e BAME BOAME| B4
LSDR1 | tsu(emdv-oikH) #ArEfE |, 78 MMCO_CLK EFHA 2 it MMCO_CMD 2% 1.56 ns
LSDR2 | th(cikh-cmdv) {RFFIFE] , £ MMCO_CLK EFH#2 J§ MMCO_CMD % 5.44 ns
LSDR3 | tsy(av-cikH) LA, 78 MMCO_CLK -7+ 2 & MMCO_DATI[7:0] 4 %% 1.56 ns
LSDR4 | th(aikH-dv) {RFFIS I, 7E MMCO_CLK _ETHIY2 5 MMCO_DATI[7:0] A73% 5.44 ns

MMCO CLK  \ \_
|<—LSDR1—><fLSDR2—>|
MMCO_CMD ) )

<—LSDR3—>|<fLSDR4—>

MMCO_DAT[7:0]
] [}
& 6-58. MMCO - |H SDR - #UiER
% 6-75. MMCO F 471 - |H SDR
1E 2% ¢l 6-59
WS E 21 B/ME BOKME| B
fop(clk) TAEM%E , MMCO_CLK 25| MHz
LSDR5  |ty(aik) I, MMCO_CLK 40 ns
LSDR6 | tw(cikn) ik HESET ], MMCO_CLK &5 1 F 18.7 ns
LSDR7  |tw(aiku) ik 42 1], MMCO_CLK i HiF 18.7 ns
LSDR8 | ty(cikL-cmdv) FEIRIE] , MMCO_CLK T[4 %] MMCO_CMD %44 2.3 29| ns
LSDRY  |tg(ekL-av) ZEIRIFE , MMCO_CLK P45 %] MMCO_DAT([7:0] #43% 2.3 2.9 ns
< LSDR5 >
<—LSDR6—>‘<—LSDR7—>
MMCO_CLK / \ /
LSDRB«TA—PI
MMCO_CMD X
LSDR9~T<—>|
MMCO_DATI[7:0] X
6-59. MMCO - |H SDR - K%M
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6.11.5.12.1.2 &% SDR #=
% 6-76. & 6-60. % 6-77 A& 6-61 &/n T MMCO I FE R AT ekt - =il SDR #ik.

% 6-76. MMCO K FFER - #Hi% SDR 5,
155 K 6-60

e BAME  BRE| B
HSSDR1 | tsu(emdv-cikH) I, £ MMCO_CLK EFH#Y2 3 MMCO_CMD £ %% 2.55 ns
HSSDR2 | th(cikH-omav) R, £ MMCO_CLK EJHE 2 J§ MMCO_CMD %% 2.67 ns
HSSDR3 | tsy(dv-cikH) B#ALEFIA £ MMCO_CLK EF+2 B MMCO_DAT[7:0] %% 2.55 ns
HSSDR4 | th(clkH-dv) LRFEIFIR] , £ MMCO_CLK LF+#Y2 f§ MMCO_DAT[7:0] 5 % 2.67 ns

MMCO_CLK \ .
|<—HSSDR1—>%HSSDR2—>|
MMCO_CMD ) )

<—HSSDR3—>|<*HSSDR4—>{

MMCO_DAT([7:0]
] I
& 6-60. MMCO - =& SDR =R - Bt
# 6-77. MMCO F 4t - %i& SDR &5
HZ R E 6-61
WS S BME BNE| BAL
fop(clk) TAEM%E , MMCO_CLK 50| MHz
HSSDR5  |tei) A, MMCO_CLK 20 ns
HSSDR6 | tw(cikt) fikFE e R TE) , MMCO_CLK 7 1P 9.2 ns
HSSDR7 | tw(civ) Jik bR E), MMCO_CLK ik 1 9.2 ns
HSSDR8  |ty(cikt-cmav) FEIRAFIH] , MMCO_CLK T F&#5 % MMCO_CMD 4t 2.3 29| ns
HSSDR9 | ty(cikL-av) FEIRIE] , MMCO_CLK R F£3% %] MMCO_DAT[7:0] ¥ 23 29 ns
< HSSDRS5 >
<—HSSDR6—>‘<—HSSDR7—>
MMCO_CLK / \ /
HSSDR8~T<—>|
MMCO_CMD X
HSSDRQM
MMCO_DATI[7:0] X
& 6-61. MMCO - =& SDR # = - KIEHR
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6.11.5.12.1.3 /5% DDR #;
% 6-78. K 6-62. % 6-79 K 6-63 &/~ T MMCO [t 5 Z R A 45 - =% DDR =,

% 6-78. MMCO K FFER - 7% DDR =
155 K 6-62

Gis BME  BORME| By
HSDDR1  |tsy(omav-cik) I, £ MMCO_CLK EFH#Y2 3 MMCO_CMD £ %% 1.62 ns
HSDDR2 | th(cik-omav) {RFEN A, £ MMCO_CLK EFHEZ G MMCO_CMD £ %% 2.52 ns
HSDDR3 | tsy(dv-clk) LI A, 7E MMCO_CLK #4452 5 MMCO_DAT([7:0] £ %4 0.83 ns
HSDDR4 | th(cik-av) PRFEIFIR] , 75 MMCO_CLK #:#t 2 J§ MMCO_DAT[7:0] %4 1.76 ns

MMCO_CLK

[+—HSDDRt——+}«—>~HSDDR2

MMCO_CMD (.

—HSDDR3 —HSDDR3
"_><—>|—HSDDR4 "_~<—>|—HSDDR4
MMCO_DAT[7:0]
& 6-62. MMCO - & DDR iR - BBER
# 6-79. MMCO FFe4riE: - % DDR B
1H 27 Kl 6-63
S S B/ME  BKME|  BAL
fop(cik) TAESZR , MMCO_CLK 50| MHz
HSDDR5 | ty(cik) JE #RFIA] , MMCO_CLK 20 ns
HSDDR6 | ty(cikH) Jik R G2 1], MMCO_CLK 7 i 9.2 ns
HSDDR7 | tw(cikt) JikppFF 2R R, MMCO_CLK i B3 9.2 ns
HSDDR8 | ty(cik-cmdv) FEIRME] , MMCO_CLK _EFH#%] MMCO_CMD %% #t 3.31 7.65 ns
HSDDRY | tq(cik-v) ZEIRI (A , MMCO_CLK %43 MMCO_DAT[7:0] % #t 2.81 6.94 ns
rHSDDRS
HSDDR6 s S DDR7
MMCO_CLK
HSDDRS8
MMCO_CMD X X
<—>{—HSDDR9 <—>{— HSDDR9
MMCO_DATI[7:0] X X X
& 6-63. MMCO - =& DDR B - RiZfE
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6.11.5.12.1.4 HS200 A=

% 6-80. K 6-64. % 6-81 FIK 6-65 i T MMCO fFF 45 - HS200 k.
# 6-80. MMCO B FER - HS200 &

iE 27 [ 6-64

WS BAME  BRE| B
HS2004 | tpvw ‘4@A§ﬁﬁ7ﬁ§k’@’ﬂ\ MMCO_CMD F1 MMCO_DAT[7:0] 2.0 ns

(1) WSHCE X T ENE KRB NEEARE D, ARG TS A A DT BER | ST iR BN A R . WS HoE
SCRHE /N T4 3HEATAE HS200 L T IZ4T 1 eMMC 2341 5 SLIR S /NPT eS8 A 280 1

E: HS2004 :E
________ N, L L oo
V=== e - —
MMCO_CMD \ | Valid | /
MMCO_DAT[7:0] , I Window I \
Y e v — - ——
/ \
________ 4 N -
&l 6-64. MMCO - HS200 - Ui
& 6-81. MMCO FF 2454 - HS200 =
HZ K 6-65
HE SH B/ME  BONME| N
fop(clk) TAEHi% , MMCO_CLK 200| MHz
HS2005 | te(ik) JEWIRF A, MMCO_CLK 5 ns
HS2006 | tw(cikH) fkhRpsi 1), MMCO_CLK 7 T 2.08 ns
HS2007 | tw(iw) Jik bR ], MMCO_CLK fikF2F 2.08 ns
HS2008 | ty(clkL-cmav) FEIRIFE , MMCO_CLK E7HES] MMCO_CMD #44 0.99 3.28 ns
HS2009  |ty(ciki-av) HERINTE] , MMCO_CLK |- THiy#] MMCO_DATI[7:0] ¥4 #t 0.99 328/ ns
< HS2005 >
———HS2006———p¢———HS2007——»
MMCO_CLK / \ /
k—»l» HS2008 HS2008 M
MMCO_CMD X X
r<+|» HS2009 HS2009 «T+>|
MMCO_DATI[7:0] X X
K] 6-65. MMCO - HS200 = - KiEMER
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6.11.5.12.2 MMC1 - SD/SDIO #7

MMC1 #1154 SD % Bl 5 bR HE 4.10 A1 SD #WH2413 v3.01 LUK SDIO M v3.00 , 3% 5L F SD
R -

© B

© i

* UHS -1SDR12

* UHS -1 SDR25

* UHS -1 SDR50

* UHS -1 SDR104

* UHS -1 DDR50

#* 6-82 JE/n T MMC1 B P x0T 75 1 DLL 3R B W & .
% 6-82. A I AR MMC1 DLL FEiR st

AR AR MMCSD1_MMC_SSCFG_PHY_CTRL_4_REG
P2 By [20] [15:12] [8] [4:0]
P2 B A4 HR OTAPDLYENA OTAPDLYSEL ITAPDLYENA ITAPDLYSEL
. \ TN WA
st i3 e - SR R
BH ik
B 4 i PHY
e BT AEO R 01 0x0
e 3.3V, 25MHz
4 hi PHY
e BT AiE ) ARig M 0x1 0x0
3.3V, 50MHz
4 i PHY
;:%"2 EAT 0x1 OxF 0x1 0x0
1.8V, 25MHz
4 b PHY
SUI:|)_|R82|5 AT 0x1 OxF 0x1 0x0
1.8V , 50MHz
4 fi PHY
SU;RS% BT 0x1 0xC 0x1 i@
1.8V, 100MHz
4 hi PHY
DUI?R?S-:) BT 0x1 0x9 0ox1 @
1.8V , 50MHz
4 i PHY
s%:%l 4 EAT 0x1 0x6 0x1 e
1.8V, 200MHz

(1) AEHI R 2 DL RIS s AT ( BREaanm] 25K ) I, A7 d 7 BUR Thee ..

(2) RO AT AL R L Sk & A T

% 6-83 B/ T MMC1 IRt 261
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# 6-83. MMC1 B 41

2K \ BUME Bkt b

BMNFA

BROAHEE | mil 0.69 2.06| Vins
SR, PN LR UHS-I SDR12. UHS-I SDR25 0.34 1.34| V/ns

UHS - | DDR50 1 2| Vins
A &

UHS - | DDR50 3 10| pF
CL fir th AR

BT FoAt s 1 10| pF
PCB EHER
td(Trace Delay) [ 2% 51 R I AL AR LB IR UHS -1 DDR50 240 134] s

BT FeAt Az 126 1386| ps
o — UHS-IADDR5O\ UHS-I SDR104 20| ps
Delay) Fi HAt g 100| ps
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6.11.5.12.2.1 U Z A

% 6-84. K 6-66. £ 6-85 FIX 6-67 &/~ T MMCA Il Fp sk FITTF o4 dE - BRI HERR.,

X 6-84. MMC1 1B FER - BRINEE RN
121 K 6-66

wms m/AME  BAE| B
DS1 | tsuemadv-clkH) HESTIIA] , £ MMCI_CLK 72 i MMC1_CMD 13 %% 2.15 ns
DS2  |thcikH-cmdv) RN E] |, £ MMC1_CLK EFHEAZ G MMC1_CMD £ 2% 1.67 ns
DS3 | tsu(dv-cikH) BALHFA , £ MMC1_CLK L2 i MMC1_DAT[3:0] %% 2.15 ns
DS4 | th(cikH-av) {RFEFI A, £ MMC1_CLK 72 J5 MMC1_DATI[3:0] A% 1.67 ns
MMCI[x]_CLK \ \
|<— DS1 —»4¢— DS2 —DI
MMC[x]_CMD X X
}47 DS3 —bld— DS4 —p
MMC[x]_DAT[3:0] X
] ]
&l 6-66. MMC1 - BRIATEE - Bl
* 6-85. MMC1 B 4t - BUAEERE
W2 W # 6-67
&= S8 BAME BOANME| B
fop(clk) TAEHiA , MMC1_CLK 25| MHz
DS5 |ty JE A, MMC1_CLK 40 ns
DS6  |tw(cikn) Jik R ), MMC1_CLK & i F 18.7 ns
DS7  |twe) Jik R E] , MMC1_CLK G Hi P 18.7 ns
DS8 | ty(cikL-cmav) FERI A, MMC1_CLK T ##1#] MMC1_CMD %4 -1.8 1.8 ns
DS9  |ty(cikL-av) HEIRI ], MMC1_CLK /58] MMC1_DAT[3:0] %% #t 1.8 18] s
< DS5 »
[¢—— DS6 —>}<7D87—>
MMC[x]_CLK / \ /
DS8 «k—»l
MMC[x]_CMD X
DSQ—M
MMC[x]_DAT[3:0] X
Kl 6-67. MMC1 - BRIAEE - RiEHEEK
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6.11.5.12.2.2 FE =

% 6-86. & 6-68. % 6-87 A& 6-69 JE/x T MMC1 I FE SR AT ek - ml i,
* 6-86. MMC1 (IR FFER - BEER

1214 K 6-68

%5 BME  BKfE| A
HS1  |tsucmav-cikH) #AEfE , 7E MMC1_CLK EFHA 2 it MMC1_CMD A3 2.15 ns
HS2 | thcikH-cmadv) RN E] |, £ MMC1_CLK EFHEAZ G MMC1_CMD £ 2% 1.67 ns
HS3  |tsu(av-cikn) LA, £ MMC1_CLK FJHYZ 87 MMC1_DATI[3:0] %% 2.15 ns
HS4 | th(ikH-av) {RFEFI A, £ MMC1_CLK 72 J5 MMC1_DATI[3:0] A% 1.67 ns
MMCx_CLK  \ \_
|<—HS1—><—H32—>|
MMC[x]_CMD ) A

MMC[x]_DAT[3:0]
] ]
K 6-68. MMC1 - i - BUUER
* 6-87. MMC1 )74t - mEER
E 2% ¢ 6-69
W SH B/ME  BCOKME| Hor
fop(clk) TAEM%E , MMC1_CLK 50| MHz
HS5 te(eik) J& WA E . MMC1_CLK 20 ns
HS6 tw(clkH) Jik RN 6], MMC1_CLK & H1F 9.2 ns
HS7 tw(cikL) Jik bR ], MMC1_CLK %1 9.2 ns
HS8 ta(cikL-omav) ZEIRI A, MMC1_CLK T[4 MMC1_CMD ## -1.8 1.8 ns
HS9  |tyeiki-av) FEIRR ], MMC1_CLK R4/ %] MMC1_DAT[3:0] # it -1.8 18| ns
< HS5 >
«——HS6 —>}<7HS7—>
MMCIx]_CLK / \ Ji
HSSM
MMC[x]_CMD X
HSQ—M
MMC[x]_DAT[3:0] X
K 6-69. MMC1 - Fif - RiEER
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6.11.5.12.2.3 UHS -1 SDR12 A=
% 6-88. K 6-70. # 6-89 MK 6-71 JB/x T MMC1 [ 5B R AIF 454 - UHS-I SDR12 #=.

* 6-88. MMC1 HIET FESK - UHS-I SDR12 &5,
12 K 6-70

Gis BAME  BKME| By
SDR121 | tsu(emdv-cikH) I, £ MMC1_CLK EFH#Y 2 8 MMC1_CMD £ %% 235 ns
SDR122 | th(clkH-cmdv) ¥ E] , 7E MMC1_CLK ETHEZ J5 MMC1_CMD %L 1.67 ns
SDR123 | tsy(dv-cikH) FENLI A, 7E MMC1_CLK _EJH#E 2 8 MMC1_DAT[3:0] %4 2.35 ns
SDR124 | th(clkH-dv) LRFEIFIR] , £ MMC1_CLK EFH#Y 2 f§ MMC1_DAT[3:0] 52 1.67 ns

MMC_CLK  \ A
|<— SDR121 —{4— SDR122 —>|
MMC[x]_CMD X X
}4— SDR123—>|« SDR124—p
MMC[x]_DAT[3:0] X

& 6-70. MMC1 - UHS-l1 SDR12 - E:liE=

% 6-89. MMC1 KJFF=4F1: - UHS- SDR12 &,
155K 6-71

wE ¥ BAME  BORE|  BAr
fop(clk) TAEMZE , MMC1_CLK 25| MHz
SDR125  |tgi) A, MMC1_CLK 40 ns
SDR126 | tw(cikH) Jik R e 1E] , MMC1_CLK & 1 18.7 ns
SDR127 | ty(clkL) Jik RS2 ], MMC1_CLK ik B3 °F 18.7 ns
SDR128  |ty(cikt-cmav) JEIRETTE , MMC1_CLK _EFH#3] MMC1_CMD #£4 1.2 8 ns
SDR129 | tg(cikL-av) FEIRIFE] , MMCA1_CLK _EFF{%] MMC1_DAT[3:0] % #i 1.2 8 ns
< SDR125 »

— SDR126—+—SDR127—>

MMC[x]_CLK / \ /

kﬂ» SDR128 SDR128~T<->|
) )

r+>|» SDR129 SDR129~T<—>|
X X

MMC[x]_CMD

MMC[x]_DAT[3:0]

& 6-71. MMC1 - UHS-I SDR12 - RiEHER
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6.11.5.12.2.4 UHS -1 SDR25 =
% 6-90. K 6-72. % 6-91 MK 6-73 B/~ T MMC1 [ Z R AIF 454 - UHS-I SDR25 #=.

£ 6-90. MMC1 HIET FESK - UHS-I SDR25 fE5X,
2K 6-72

e BAME  BRE| B
SDR251 | tsu(emdv-cikH) I, £ MMC1_CLK EFH#Y 2 8 MMC1_CMD £ %% 1.95 ns
SDR252 | th(cikH-omav) ¥R, £ MMC1_CLK EJHE 2 J§ MMC1_CMD 3% 1.67 ns
SDR253 | tsy(dv-cikH) FENLI A, 7E MMC1_CLK _EJH#E 2 8 MMC1_DAT[3:0] %4 1.95 ns
SDR254 | th(clkH-dv) LRFEIFIR] , £ MMC1_CLK EFH#Y 2 f§ MMC1_DAT[3:0] 52 1.67 ns

MMC[x]_CLK \ .
|<—SDR251—><fSDR252—>|
MMC[x]_CMD X )

}d—SDRZSS—PldeDR254—>

MMC[x]_DAT[3:0] . .
& 6-72. MMC1 - UHS-I SDR25 - #UiEk
& 6-91. MMC1 fFF 4%t - UHS-1 SDR25
HZHE 6-73

Gis 2% BoME  BOKME| B
fop(clk) TAEM%E , MMC1_CLK 50| MHz
SDR255  |tgai) I, MMC1_CLK 20 ns
SDR256 | tw(clkh) JikpFF 2R E] , MMCA1_CLK & P 9.2 ns
SDR257 | ty(ciki) Jik R e 1], MMC1_CLK i H1°F 9.2 ns
SDR258 | ty(cikL-cmdv) JEIRETTE , MMC1_CLK _EFH#3] MMC1_CMD #£4 24 8 ns
SDR259 | ty(ckL-dv) FEIREFIA] , MMC1_CLK L FHiH %] MMC1_DAT[3:0] #44 24 8 ns

< SDR255 >

— SDR256—+—SDR257—>
MMC[x]_CLK / \

/
kﬂ» SDR258 SDR258~T<->|
X X
r<+|» SDR259 SDR259~T<—>|
X X

MMC[x]_CMD

MMC[x]_DAT[3:0]

K 6-73. MMC1 - UHS-I SDR25 - RitHE=R
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6.11.5.12.2.5 UHS -1 SDR50 2=
% 6-92 f118 6-74 E7~ T MMC1 585 - UHS-1 SDR50 #i=,

R 6-92. MMC1 FJFFR4FtE - UHS-1 SDR50 fE5
WHZH K 6-74

e 28 BAME  BRE| B
fop(eik) TAESE , MMC1_CLK 100| MHz
SDR505 | toci) JAIR ], MMC1_CLK 10 ns
SDR506 | tw(cikH) JikhFE ST E] , MMC1_CLK 7 #a 1 4.45 ns
SDRS507 | twciki) s FEE ], MMC1_CLK i 4.45 ns
SDR508 | ty(cikL-cmav) FEIRKTE] , MMC1_CLK - FHE%] MMC1_CMD ¥4 1.2 6.35| ns
SDR509 | ty(cikL-av) FEIRIFE , MMC1_CLK 7+ %] MMC1_DAT([3:0] #43% 1.2 6.35 ns
< SDR505 >
— SDR506—>}<—SDR507—>
MMC[x]_CLK / \ /
kﬂ» SDR508 SDR508~T<->|
MMC[x]_CMD ) A
W SDR509 SDR509~T<->|
MMC[x]_DAT[3:0] X X
& 6-74. MMC1 - UHS-I SDR50 - &%k
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6.11.5.12.2.6 UHS-I DDR50 #E=(
% 6-93 F1E 6-75 g7~ 7 MMC1 FFF 45 - UHS-1 DDR50 £t

12 W E 6-75

% 6-93. MMC1 HJFF ¥t - UHS-I DDR50 £

s BH BAME  BKfE| B
fop(clk) TAEHIZE , MMC1_CLK 50| MHz
DDRS505 | ts(cik) JE A, MMC1_CLK 20 ns
DDR306 | tw(cikH) Jik RS2 1], MMC1_CLK & 9.2 ns
DDRS507 | tw(civ) Jik i g2 1], MMCA_CLK i85 9.2 ns
DDR508 | ty(cik-cmav) FEIREFA] , MMC1_CLK L F+iA%] MMC1_CMD #44 1.2 6.35 ns
DDRS509 | ty(cik-av) FEIRIE] , MMC1_CLK ##:3| MMC1_DAT[3:0] ¥ #: 1.2 6.35 ns
rDDRS%
DDR506 D D R 507
MMCIx]_CLK
DDR508
MMCIx]_CMD X X

MMC[x]_DAT[3:0]

<——DDR509 «—>{— DDR509
X X

6-75. MMC1 - UHS-I DDR50 - &I
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6.11.5.12.2.7 UHS -1 SDR104 =
% 6-94 A8 6-76 JE/~ T MMC1 <45 - UHS-1 SDR104 =5,

* 6-94. MMC1 [FF%FHE - UHS-1 SDR104 15,
2K 6-76

— SDR1046—>}<—SDR1047—P

MMC[x]_CLK / \

Hs ZH BME  BOKIE| By
fop(cik) TAEHIZ , MMC1_CLK 200 MHz

SDR1045 |tgqi FAA 1, MMC1_CLK 5 ns
SDR1046 | ty(cikH) ik FE L 1], MMC1_CLK & HF 212 ns
SDR1047 | t(cikt) Jik AL 1], MMC1_CLK % F P 212 ns
SDR1048 | ty(cikL-cmdv) FEIRAFIH] , MMC1_CLK - F+#%] MMC1_CMD #:4ft 1.08 32| ns
SDR1049  |tq(cikL-av) FEIRMHIA] , MMC1_CLK EFH# ] MMC1_DAT[3:0] %4t 1.08 32| ns

< SDR1045 >

/
WSDFM 048 SDR1 O48~T<->|
X X

MMC[x]_CMD

WSDM 049 SDR1 049~T<->|
X X

MMC[x]_DAT[3:0]

& 6-76. MMC1 - UHS-I SDR104 - &ikfE=
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6.11.5.13 CPTS
% 6-95. # 6-96. K 6-77. #* 6-97 fIK 6-78 il T CPTS MM 4cth. I BRI Sk .
#* 6-95. CPTS B} 54/

25 \ BAME gcf|
WAKAE
SRy [N | 05 5] Vins
LT 2
Ct [ #iuth S | 2 10]  oF

& 6-96. CPTS W FESR
B2 K 6-77

WS 28 Tidd B/AME  BAME| B4
T tw(HWTSPUSHH) kR ], HWNTSPUSH & T 12P(M + 2 ns
T2 twHWTSPUSHL) Jik e E] , HWNTSPUSH i H2F 12PN + 2 ns
T3 teRFT_CLK) JA W E , RFT_CLK 5 8 ns
T4 tw(RFT_CLKH) Jik et ], RFT_CLK & HF 0.45T®@ ns
T5 tw(RFT_cLKL) Jik et ), RFT_CLK i # T 0.45T(2) ns

(1) P =Ihaemr& A (LA ns LT ) o
(2) T =RFT_CLK JAHIRA] ( LL ns FEAL ) o

T1 T2

HWn_TSPUSH ) * *
t

RFT_CLK II’ T3 ’I |’_ T4 _’|’_ 5 _’|

L O e VO A V—
& 6-77. CPTS B FFER
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HZ K 6-78

% 6-97. CPTS FFae4ett

WS ¥ Ui B ‘ i B/ME BKE| BAL
T6  |tw(Ts_cOMPH) ke ], TS_COMP & 36PN -2 ns
T7  |twTs_compL) Jk RN ], TS_COMP & Hi T 36P(1) -2 ns
T8  |twTs_syNcH) JkhFE S IR) | TS_SYNC & HLF 36PN -2 ns
T9  |twrs_syncL) Jkof R ], TS_SYNC 16 36P(M -2 ns
T10  |twsYNC_OUTH) JkiRR R ], SYNCn_OUT & Hi TS_SYNC 36P(M -2 ns
GENF 5p(1) -2 ns
T |twsync_ouTl) Jik oL R] , SYNCn_OUT 1% a5 TS_SYNC 36P(M -2 ns
GENF 5pP(1) -2 ns
(1) P=ThRem A ( A ns AHAL ) .
- T T
TS_COMP W
DU - BN
TS_SYNC W
— 110 e T
SYNCn_OUT W
& 6-78. CPTS JF 34
HREZEL | SRS TRM 1 2455044 (DMA) — .
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6.11.5.14 OSPI

OSPIO FEHEPIAEE P« PHY BEzUH Tap £,

PHY #5301 F P 5 3 vk s 2o 1 36 T DLL 1 PHY RIEFEUCEE | EIX PR | BN FE AR B R 18 S 5
PR (SDR) fL%uE i — AN IR OSPI0_CLK , SN X% 53 % (DDR) & 44 il -~ F 3 OSPI0_CLK.
PHY 452X S S B S e 4 F i b i DU A IS e bR 40 . 38 PHY BR[E] - A B N 8 B2 v e 1 Sy PHY 320508 SR 4R 1)
B, WEBIEELIAF] - £ M OSPIO_LBCLKO 5| i34 [H %] PHY ) OSPIO_LBCLKO fE2N PHY £z % dE KAL)
Bho AR ELEE BN A - {8 A OSPIO_DQS 5| fii#R[H]3] PHY () OSPIO_LBCLKO 14 PHY B s R4 4
DQS - fif f pri 8441 DQS #ir i AE 8 PHY Ui RAERT £ . A P93/ 238 B 70 DQS B8R4, A3
FF SDR 4. A H P93 PHY 3R [E1 55 A SR AL B B a4, A3 KF DDR f£4i

Tap B8 F 2 A AT IE Tap (0 P 35 28 B Bk R B AH X T OSPIO_CLK (1% ik Uil 3R 438 , OSPI0_CLK
& SDR &A1 P L AERT B ) 4 449515 DDR A& % (1) A SR AR B 1 8 238l Tap #E AN S HRFHEISCE A 1l 3R B b
() —FPEr Bl bt b o JoERIE] - 48 P SRR HERT B AE S Tap BB E I SR B, B 3 41 SCFE 200MHzZ 1 552K 4 38
Bt phiE S, I /E SDR #E3 R P24 sk 50MHz i) OSPIO_CLK i# % , 5 fF DDR #ix{ F =4 ik 25MHz )
OSPI0_CLK i# %,

BRI\ B FR AT AN VR AN AR UGBS B 281G | 1S R 15 5 009 02000 7 3505 R IR AR R /NS

%5 6.11.5.14.1 5E X 15 PHY BEXAHRHI N Fp 2R AT RAFE | 17 6.11.5.14.2 7 X 15 Tap #& UM< B 725K
FFF IR

7 6-98 Ji£/~ T OSPIO i F 254«

% 6-98. OSPI0 B} F 21t

BN \ sk \ B/ME Bk mf
WK
SR, LN | 1 6] Vins
WA
CL 4 SR | 3 10 pF
PCB ##HER
FEH [

OSPIO_CLK ik I AR AEIR Py PHY R[] 450| ps
td(Trace Delay) lj‘] gﬂﬁ"ﬂ% 5]

OSPI0_LBCLKO 7 £k H A 1% 43R A L B AR R[] 2L -30 2LM +30| ps

OSPI0_DQS itk k4 i iR DQs LM - 30 L0 +30] ps
i o L -

(1) L =OSPI0_CLK 7% [ & 1 131

ARELEE , WSS TRM b gf i — & (1 /B4 750 7200 (OSPI) — i
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6.11.5.14.1 OSPIO PHY #£=(

6.11.5.14.1.1 A% PHY #7147 OSPIO

BN S AN A A FOR R T2 s R A TARSR AR i A A28 . mT DLSEELER N GR 00 , DLahas
P B A LB ORI SN PP o SERUECR IR T DL € T 20, IS A AR S 01 A 2 S8 [ 9 SR AE W3 4T
(7] I S B BE  F) AR AR

1T Bt A S A RO FP S B RIS AT SR AT Sh A MR, TRIHORET 0 s I 20 F 1 52 SUX LS4

% 6-99 & X T AR IIZK OSPIO Frf i DLL ZEiE. % 6-100. & 6-79. % 6-101 A& 6-80 B/ T H A%
YEIIZRIE) OSPIO (K] 7 TSR AN S o

% 6-99. T PHY #3314 OSPIO DLL ZEiRmith

B \ FEBIYR \ HERME
OSPI_PHY_CONFIGURATION_REG
Ri%k
P \ PHY_CONFIG_TX_DLL_DELAY_FLD ‘ m
Bk
Rt R [ PHY_CONFIG_RX_DLL_DELAY_FLD | @
PHY_MASTER_CONTROL_REG
Fi AR [PHY_MASTER_PHASE_DETECT_SELECTOR_FLD | 0x3

(1) %% R PR 5 1 DLL B3R (8
(2) B PR E 10 DLL SEIR{E
& 6-100. OSPIO B} FER - PHY $dE 1k
BS K 6-79
HE MR BME  BocfE| e

FENLIFTE] , £ % OSPIO_DQS ity 2w
015 |tsyp-cLy) Ss\Plglgwg]ﬁ'é{;ﬂ DM i< A4 DQS iy DDR ) ns
R[], A6 % OSPIO_DQS itz
016 |thiBcLk-D) g-(s};gl?)n:{ofgéz - L2285 HA DQS f# DDR Q) ns

(1) HMEHE AR A& R B A & AN, R L OSPIO_D[7:0] i\ Bt /NEESE A ORI 8] 2R

\ \
OSPI_DQS _\—/—\—/—\—/_

o151 o016 0151 016
}H«—d‘«m—ﬂ

S G OGN GD N

OSPI_TIMING_04

K| 6-79. OSPI0 I FFER - PHY $iEI4: , # DQS # DDR
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HZ [ K 6-80

R 6-101. OSPI JF 45 - PHY H(4EVI%

WY B MR B/ME BoRfE| AL
o1 L I OSPIO GLK 1.8V , DDR 6.02 752 ns
S TE]

¢(CLK) - 3.3V, DDR 7.52 7.52| ns

02 |twerk Jik RSN 1], OSPIO_CLK A& HL DDR ((0.475PM) - 0.3) ns

03 |twcLkh) JikpRr42mt ), OSPI0_CLK = HF DDR ((0.475PM) - 0.3) ns
e U 0.475P() + 0.525P(") +

04 |tycsncLk) SEIRFH OSPIO‘_CSn[3:O] GECEEE DDR (0.9(§5M(2)R(4); + (1.0(§5M(2)R(4)§ +| ns
OSPIO_CLK EF+#Y (0.04TD®)) - 1) (0.11TD®)) + 1)
o . ((0.475P(1) + ((0.525P(1) +

05 |tyouccsn | EEMIE , OSPIO_CLK L7t DDR (0.975NGR@) - (1.025NCR@)-| ns
OSPI0_CSn[3:0] JEAL# (0.11TD®)) - 1) (0.04TD®)) + 1)
FEIRISTE] , OSPIO_CLK A RGL i F) ®) Q)

08 Jewor | ospio_p7:0) 4 PER "

(1) P =SCLK I ( B ns H#f ) = OSPIO_CLK J I ( BA ns Hy#f )

(2) M=0SPI_DEV_DELAY REG[D_INIT_FLD]

(3) N=O0SPI_DEV_DELAY_REG[D_AFTER FLD]

(4) R = FEuEnT e AN ( LA ns NEAL )

(5)  TD=PHY_CONFIG_TX_DLL_DELAY FLD

(6) fE BRI ZRE IR A E MR R D, A2 S OSPI0_D[7:0] % i 5 /N Al i K SR I [

|
OSPI_CSn \
|

:%04#| [¢——03—>] I<7054>:
| | | |
|
OSPI_CLK ,{ \ * * * \
| | | | |
[ | | ﬂiOZ—PI
:«oa»l :¢O6>| o1

S G S G SR

&l 6-80. OSPI0 FFXAkft: - PHY DDR ##E1)14k

X

OSPI_TIMING_01
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6.11.5.14.1.2 E$0#5 34649 OSPIO

#HiE
ARG HE S P 2 H0E T R SEIUEARE UITZ5 B DLL I8R5 6-102 FIZ 6-105 1 A AT AC & 1

B,

6.11.5.14.1.2.1 OSPI0 PHY SDR #7/%

# 6-102 5€ X | OSPIO PHY SDR #& i %) DLL %EiR. % 6-103. K] 6-81. K] 6-82. % 6-104 1% 6-83 /R
1 OSPIO0 PHY SDR # 2 ¥ 7 2R AT SR

3 6-102. PHY SDR B} ##5Ef%) OSPI0 DLL %EiRBRS

e \ STBAFR \ R
OSPI_PHY_CONFIGURATION_REG
Ri%
Ay B, \ PHY_CONFIG_TX_DLL_DELAY_FLD \ 0x0
ik
B ‘ PHY_CONFIG_RX DLL_DELAY FLD ‘ 0x0
PHY_MASTER_CONTROL_REG
B s, \ PHY_MASTER_PHASE_DETECT SELECTOR_FLD \ 0x3

3 6-103. OSPIO ] FE K - PHY SDR £
152 5 K 6-81 Fll)%] 6-82

GiE R BME  BORME| ffr
o19 It BT | #7452 OSPIO_CLK 32 /i 1.8V, BN PHY # =1 SDR 4.8 ns
sub-CLK) | OSPI0_D[7:0] # 7% 3.3V, A% PHY ¥R {1 SDR 519 ns
020 |t HRIFTA] | 154573 OSPIO_CLK .2 J5i 1.8V, AA W PHY I SDR 05 ns
h(CLK-D) OSPI0_D[7:0] H %% 3.3V, B3 PHY 3R[Hf SDR 0.5 ns
021 i ST | 764524 OSPIO_DQS ik 2 i 1.8V, HASMEE AR IA1H] ¥ SDR 0.6 ns
su-LBCLK | OsSPI0_D[7:0] 7% 3.3V, AL 4hER BB R [ SDR 0.9 ns
022 |t (RIS | 76472 OSPIO_DQS M2 J& 1.8V, AASHl RSB SDR 17 ns
NLBCLKD) | OSPI0_D[7:0] 7% 3.3V, AL MR E R R [ SDR 2.0 ns

\

OSPI_CLK
\
}¢o19ﬂ‘<— 020 —d‘

oY X X

& 6-81. OSPI0 B FER - AFWEE PHY 3£ E ) PHY SDR

OSPI_TIMING_05
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0SPI_DQS
|
|
le021pe——022—
| |

& 6-82. OSPI0 WP ER - BASMFHRERITEIK PHY SDR
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HZ [ Kl 6-83

# 6-104. OSPI0 FF>4eik - PHY SDR 5%

w5 28 R B/ME BOAME| BhL
o7 |t JE ARt 18], OSPI0_CLK 1.8V ! ne
S TE]
o(CH - 3.3V 6.03 ns
08 |twcLku) Jik s 2EtE , OSPI0_CLK fik H1~F ((0.475PM) - 0.3) ns
09 |twcikh) JikpRr42mt ), OSPI0_CLK = HF ((0.475PM) - 0.3) ns
NN ) [N ((0.475PM) + ((0.525PM)y +
2 2 L
010 td(CSn-CLK) FEAR B[] , OSP'OFLCSH[?)O] EER Ve (0.975M(2)R(4)) + (1.025M(2)R(4)) + ns
OSPI0_CLK LjHi (0.04TD®) - 1) (0.11TD®) + 1)
i ! 475p() 525p(1)
on FEIRAFIE) , OSPIO_CLK F-FHiH| Uty o
d(CLK-CSn) ) O (0.975NWIRE)) - (1.025NCIRW) - ns
OSPI0_CSn[3:0] TLA0LH (0.11TD®)) - 1) (0.04TD®)) + 1)
o2 |t ZER IS A] , OSPIO_CLK 5 22137 5 1.8V -1.16 1.25] ns
d(CLK-D) OSPI0_D[7:0] ## 3.3V -1.33 151] ns
(1) P =SCLK F#HI Al ( bl ns AL ) = OSPIO_CLK AN ] ( LA ns A8fr )
(2) M=O0SPI|_DEV_DELAY_ REGID_INIT_FLD]
(3) N=O0OSP|_DEV_DELAY_REG[D_AFTER_FLD]
(4) R = ZEAER B IR E] ( BL ns AL )
(5) TD=PHY_CONFIG_TX_DLL_DELAY_FLD
\ \
OSPI_CSn
\ \
\ \
}+o1oﬂ<7o74>4 M—om—ﬂ‘
\ \ \
\
OSPI_CLK /r%09i>\%08j \ * \
\ \ \ \
lo12
[—>
\
|
OSPI_DJi:0] X X X
‘ OSPI_TIMING_02
& 6-83. OSPI0 FF%4¢fE - PHY SDR
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6.11.5.14.1.2.2 OSPI0 PHY DDR #//%

2 6-105 & X 7 OSPIO PHY DDR #&=fr 7 ) DLL #EiR . % 6-106. & 6-84. % 6-107 F1[& 6-85 J&/~ | OSPIO
PHY DDR # 2 # i 3 B2 SR A e .

3R 6-105. PHY DDR B AR/ OSPIO DLL %EiR B

e \ STBRMFR \ R
OSPI_PHY_CONFIGURATION_REG
-
1.8V PHY_CONFIG_TX_DLL_DELAY_FLD 0x3E
3.3V PHY_CONFIG_TX _DLL_DELAY_FLD 0x3B
i
1.8V , DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x15
3.3V, DQS PHY_CONFIG_RX_DLL_DELAY_FLD Ox3A
A Ho At A = PHY_CONFIG_RX_DLL_DELAY_FLD 0x0
PHY_MASTER_CONTROL_REG
i \ PHY_MASTER_PHASE_DETECT SELECTOR_FLD \ 0x3

% 6-106. OSPI0 i FFESR - PHY DDR #3{
1H5 R K 6-84

e R, BME BAE| B
1.8V, B /M H AR 3 E Y DDR 0.53 ns
o5 |t A, 754 % OSPIO_DQS JA#: 2 i 1.8V, Si47 DQS [ DDR -0.46 ns
su(B-LBCLO | OsPI0_D[7:0] 41 %4 3.3V, EA4ME H AR () DDR 1.23 ns
3.3V, B A DQS i DDR -0.66 ns
1.8V, A5 4 A% 561 ) DDR 1.24(1) ns
o016 It {RFFIF ], 4645 % OSPIO_DQS i 2 5 1.8V, f147 DQS ) DDR 3.59 ns
NLBELED) | osPI0_D[7:0] % 3.3V, LA 4B R [ 1) DDR 1440 ns
3.3V, A DQS i DDR 7.92 ns

(1) BEORAFI ] 2RO T #A OSPI/QSPI/SPI dsfhf Ak K fRFFI ). (Kt , SoC FIFTZEH: OSPIQSPI/SPI i 4 2 IR H A7 25 K BE L UL
K, DL 2 SoC MARFFRT . SoC fH4MBERIRIR £ ( OSPIO_LBCLKO % OSPI0_DQS ) IfH & FJ A 75 245 5 A AEEAT #ME

\ \

151 01 151 01
105 06‘05 016

ST G G G S

OSPI_TIMING_04

6-84. OSPI0 B FFER - HASMFHEBRIFE K DQS ) PHY DDR
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HZ [ Kl 6-85

% 6-107. OSPI0 FF>4¢t - PHY DDR &3

HS S R B®/ME BAE| AL
01 |tycik JE IR, OSPIO_CLK 19 ns
02 |twcwky Jik 2T ], OSPI0_CLK ik H°F ((0.475P(1) - 0.3) ns
03 |twcLkh) Jik bR 1A, OSPIO_CLK i ((0.475PM) - 0.3) ns
- O ((0.475P()) + ((0.525P(M) +
04 ty(csncLK) FEIRMS[A] OSP|9;LCSH[3.O] ERVeub g (0.975M(2)R(4)) + (1.025M(2)R(4)) " ns
OSPI0_CLK _EjH# (0.04TDG)-1)  (0.11TDE) + 1)
) )
SR, OSPIO_CLK EFHi# ey (S
05 |tycLk-csn) a=utdion (0.975NGR@) - (1.025NCR™)-| ns
OSPI0_CSn[3:0] Toakidiif (0.11TD®)) - 1) (0.04TD®)) + 1)
o6 It ZEIRESA] , OSPIO_CLK 5 202 5 1.8V -7.71 -1.56| ns
dCLKD) | OSPI0_D[7:0] #:Ht 3.3V 771 1.56] ns
(1) P =SCLK IR ( Lh ns Jy#4r ) = OSPIO_CLK JA I [ ( LA ns Ayfr )
(2) M=0SPI_DEV_DELAY_REG[D_INIT_FLD]
(3) N=O0SPI_DEV_DELAY_REG[D_AFTER_FLD]
(4) R =ZEuErTeh FAEE] ( BL ns JyEAT )
(5)  TD=PHY_CONFIG_TX_DLL_DELAY FLD
| |
OSPI_CSn
| |
| | |
(04> le—03—>] ———05——»l
| | | | | | |
OSPI_CLK 4 \ * * * \
| | | | |
[ | | ﬂiOZ—PI
:«oe»l :«oeﬂ | 01 .

X

OSPI_TIMING_01

S G U D O

& 6-85. OSPI0 FFo<4k4: - PHY DDR
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6.11.5.14.2 OSPIO Tap #=

6.11.5.14.2.1 OSPIO Tap SDR /i/F
% 6-108. & 6-86. 7 6-109 FI& 6-87 f&sx 7 OSPIO [ 5 Z R FTF 450 - Tap SDR #xk.

% 6-108. OSPIO if FE R - Tap SDR R
5217 & 6-86

) st BME S|
FENLRFE]) , 7EA % OSPIO_CLK ¥y 2 #/i 154 -

019 |twoc | ogpio. p7:0] AHE (o.975T<1( R@)) ns
{RFEIS 1], 7245 %% OSPIO_CLK U2 f5 (-4.3+

020 |tekd) [ ogpig pp7:0] £ AHE (0.975T(IR@)) ns

(1) T=0SPI_RD_DATA_CAPTURE_REG[DELAY_FLD]
(2) R =FAERE I (Bl ns NRAL )

I
I

:¢o19+:<— ozo—JI

& 6-86. OSPIO i FFE K - Tap SDR , L3 [E

OSPI_TIMING_05
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% 6-109. OSPI0 FFx4#tE ~ Tap SDR AR

HZ K 6-87

&5 e~ R B/AME BAME| Hfr

07 |tk JEI A, OSPIO_CLK 20 ns

08  |twcLk) Jik 42t ), OSPI0_CLK {ikHiF ((0.475PM) - 0.3) ns

09 |twcikh) Jik i E] , OSPIO_CLK i ¥ ((0.475PM) - 0.3) ns

010 |tycsmerk) LRI IE] , OSPI0_CSn[3:0] A %y 3 ((0.475P(M) + ((0.525P() + N
- OSPIO_CLK b7+ (0.975M@R™) - 1) (1.025M@R™) + 1)

o1 Jucwes |53 Cinsol R AT
_CSn[3:0] LRI (0.975NCIR@) - 1) (1.025NCIRMA)) + 1)

012 |tycikn) %E;?;Tgfé[}%?g?éom CECZEE 425 725 ns

(1) P =SCLK AN ( LA ns J9#.47 ) = OSPIO_CLK J& il ( LA ns Hy#efir )
(2) M =O0SPI_DEV_DELAY_REG[D_INIT_FLD]

(3) N=O0SPI_DEV_DELAY_REG[D_AFTER_FLD]

(4) R =ZEAER B IR E ( BL ns N4 )

| |
OSPI_CSn \ /
| |

:+o1o+k7074>| k—om—»{
| | |
|
OSPI_CLK +«——09 08
| I | [
l012
>

S S

OSPI_TIMING_02

&l 6-87. OSPI0 FFo%K¥E - Tap SDR, L[
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6.11.5.14.2.2 OSPI0 Tap DDR #//7
# 6-110. % 6-88. %% 6-111 F1%] 6-89 7~ | OSPIO i E R AIFF 45 - Tap DDR .

% 6-110. OSPIO0 if P EK - Tap DDR X
HZ Kl 6-88

&5 LB ®/ME BAE| Hfr
HALEE , EF %% OSPIO_CLK iB#s 2 fif 17.04 -

013 |woow |ospio_plroy sk i THE (0_975T((1)R<2>)) ns
{RFEI ], 754 2 OSPIO_CLK 42 & -3.16 +

014 th(CLK-D) OSPI0_D[7:0] ﬁ)‘(&k o 2N (0.975-(|—(1)R(2))) ns

(1) T=0SPI_RD_DATA _CAPTURE_REG[DELAY_FLD]
(2) R = ZEHER B IR E] ( LA ns AL )

| |

13 014 013 o014
Ioao Ioao |

OSPI_TIMING_03

& 6-88. OSPI0 i} FF 3K - Tap DDR , I3[
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% 6-111. OSPI0 FF>4#tE - Tap DDR =X

HZ [ Kl 6-89

&S S [5:0 B/ME BAME| B
01 |tecik) JAItiEl , OSPIO_CLK 40 ns
02 |tweLky Bk AL ], OSPIO_CLK ik ((0.475P() - 0.3) ns
03 |twcLkn) Jik ot g2 5], OSPI0_CLK & 1 ((0.475P(M) - 0.3) ns
oa It SEIRRT ], OSPIO_CSN[3:0] 4 241 51 ((0.475P() + ((0.525PM) +|
4CSnCK) | OPIO_CLK I-FFik ((0.975MPR®) - 1) (1.025MER®) + 1)
o5 |t ZEIRKS[A] , OSPIO_CLK % ((0.475P(1) + ((0.525P(1) + NS
d(CLK-CSM) | OSPI0_CSN[3:0] TEAGH Y (0.975NGR®) - 1) (1.025NCRO)) + 1)
. s (-5.04 + (3.64 +
Sl 2 L
06 ooy | oosilt. OSEIO CLKARUIA (0.975(T¢ + )RO)  (1.025(T + )RO)| s
PI10_D[7:0] ¥ - (0.525P(1)) - (0.475P(M))

(1) P =SCLK A ( LL ns Jyffr ) = OSPIO_CLK JA M ] ( LA ns A Hfr )
(2) M=0SPI_DEV_DELAY_REG[D_INIT_FLD]

(3) N=0SPI_DEV_DELAY_REG[D_AFTER_FLD]

(4) T=0SPI_RD_DATA_CAPTURE_REG[DDR_READ_DELAY_FLD]

(5) R = FEAEm B E MR (LA ns AL )

\ |/
OSPI_CSn
I I

f04ﬂ 03— L —
| | | |
|V \ / \ / \
OSPI_CLK
| | | | |
| 02—,

| |
:«oe»l :«oe»l 01

S G U G G G D &

OSPI_TIMING_01

| 6-89. OSPI0 FF4F%: - Tap DDR , E¥f[H

6.11.5.15 PCle

PCI-Express T & 4774 PCle® FHRFIIEIEITI 4.0, AR FIHEMEL | 1ESHIE.
BRI AN AL HE (PCle) ThRERE Z ¥ E4uE BRI I G R | iES I #4454 i) SERDESO 155
257 AR R /NS

AREZER , WS TRM it — 5 [ RS 4117 723 (PCle) 7546 —1is
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6.11.5.16 PRU_ICSSG

AR BT AN A R AT g AR S BT R G A DAVIEAE T &4 - TJk47 (PRU_ICSSG). PRU_ICSSGO Al
PRU_ICSSG1. f&fff PRU WAZ AT g FE R 1t S Foxt 51 BH . A R 24 SR U7 M BLUR |, %7 RG] LR TS
SRR SN N B O AR DL E M 1, I RE H AR s At A B N R AT 5% K

K% PRU_ICSSG $tE RS A Bt B B E 2 VRN | 1 S 0 15 5 0 47 A 3EA0 2 47 8 53 A (RIAH LN o
#1E

PRU_ICSSG & ~ZZHEM , L8l PRU GPO 1 GPI {55 KM nzhik. 251k TRM f
PRU_ICSSG — & Hxfiz N a3 85 2 i 5 AT T W] .

6.11.5.16.1 PRU_ICSSG 7] %2521 47T (PRU)

&

PRU_ICSSG PRU {55 EEAFRIThEE , BAARRR FHEAEHRN . AW RESmL 523844 TRM F
PRU #Ge g 17 — 5% F i dir &2 AHUCHL .

% 6-112. PRU_ICSSG PRU B} 52/

% \ B ocf| ek
WAKAE
SR, BN | 1 3] vins
L i
Ct [t S 2 | 2 0] pF

6.11.5.16.1.1 PRU_ICSSG PRU E# %=1 /%

% 6-113. PRU_ICSSG PRU FFaeiffit: - B R
EZ K 6-90

&S E 21 i B/ME  BKME| AL
PRDO1 |tskcPo-GPO) gl , GPO #| GPO 2 ns
[
(I
\
GPO[N:0] ‘
—»|  |«— PRDO1

PRU_TIMING_02

A.  GPO[n:0] H1ffy n=19.

& 6-90. PRU_ICSSG PRU B #:H ¥
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6.11.5.16.1.2 PRU_ICSSG PRU Jf{7i# skt m /7

% 6-114. PRU_ICSSG PRU i FER - FFTHIHFMER
2 E 6-91 fK 6-92

s ZH B BME  BOKMfE| e
PRPC1  |tecLock) JA iR H] , CLOCKIN 20 ns
PRPC2 |tycLockL) Jikof e 1E] , CLOCKIN 1 F 1 0.45P(" ns
PRPC3  |twcLockH) JikiFLE ], CLOCKIN 7 H 1 0.45P(1) ns
PRPC4  |ts,(DATAIN-CLOCK) SIS TA) , #£ CLOCKIN 75 2047 2 i DATAIN %% 4 ns
PRPC5 | thcLock-DATAIN) {RFEISIR] , 7E CLOCKIN A 204 2 & DATAIN 4724 0 ns

(1) P =CLOCKIN i ( BA ns HHAL )

e——PRPC1I——»!

le—PRPC3—] !

I [«—PRPC2—
|
|
. |
|
DATAIN |

X X I

| [«—PRPC5—»
4’1 I‘iPRPC4 l PRU_TIMING_03
| '

& 6-91. PRU_ICSSG PRU FATHiIRAT B &K - EFHHE

e——PRPCH——»]

! —PRPC3—]

:<—PRPCZ—>| |
CLOCKIN_\—/{—\—/—\I
| |
. |
|
DATAIN |

|
X A L

| |<—PRP05—P|
—b <«——PRPC4 | PRU_TIMING_04

& 6-92. PRU_ICSSG PRU FATHIIRAT FEK - T M=
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6.11.5.16.1.3 PRU_ICSSG PRU Ef/ =00 F

% 6-115. PRU_ICSSG PRU i FE K - A AR
2 K 6-93

&= 24 BB BAME BKME| B
PRSI1  |twpaTaINH) fikp s 40 8], DATAIN 75 BT 2PM + 2 ns
PRSI2  |typaTainL) ik et i), DATAIN A& P 2P + 2 ns

(1) P =B FERIM AR, H ICSSG_GPCFGn_REG %47 # 1if) PRUN_GPI_DIVO fil PRUN_GPI_DIV1 i Bt . PRUN FoR%
F1 {1 PRUO 5% PRU1 52451

L*PRSH—b

| \
| ‘%PRSQJ‘

\
\
DATAIN \
\ \ \

& 6-93. PRU_ICSSG PRU B\ 5

PRU_TIMING_05
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% 6-116. PRU_ICSSG PRU JFoe4&: - # IR

HZ [ K 6-94

B 24 UL BAME  BOKME| Hfr
PRSO1 | tcLockouT) JE I 1), CLOCKOUT 10 ns
PRSO2L | tycLockouTt) kSR TF) |, CLOCKOUT i i 0.475P(1Z® - ns
03

PRSO2H | tycLockouTH) JikpHFEERT ], CLOCKOUT i T 0.475P(MYE) - ns
03

PRSO3  |tycLockouT-DATAOUT) | ZEIRE[E] , CLOCKOUT | DATAOUT 4 %% -1 4 ns

(1) P = SR RAs s b E 1, B ICSSG_GPCFGn_REG %72 11ft) PRUN_GPO_DIVO fil PRUN_GPO_DIVA fir 7B se 3, e
PRUN /MR ff) PRUO 5 PRU1 524
(2) ZB¥uE T, Hrh PRUn R PRUO 5 PRU1 92491
a. % PRUN_GPI_DIVO #l PRUN_GPI_DIV1 3% , siiti PRUN_GPI_DIVO %% . PRUN_GPI_DIV1 Jyf¥ , M Z %F
(PRUN_GPI_DIVO * PRUn_GPI_DIV1).
b. 4% PRUN_GPI_DIVO k%% PRUN_GPI_DIV1 7% , Il Z 2T (PRUn_GPI_DIVO * PRUn_GPI_DIV1 + 0.5).
c. 1% PRUN_GPI_DIVO Jy#%( H. PRUN_GPI_DIV1 Jy3E#% , Il Z % T (PRUn_GPI_DIVO * PRUn_GPI_DIV1 + 0.5 *
PRUn_GPI_DIV0).
d. W% PRUn_GPI_DIVO fil PRUN_GPI_DIV1 Jy: 8% , M| Z 4T (PRUn_GPI_DIVO * PRUn_GPI_DIV1 +0.25 *
PRUn_GPI_DIV0).
(3) Y Z¥E L, Hh PRUN R IR PRUO 5§ PRU1 5241
a. % PRUN_GPI_DIVO #1 PRUN_GPI_DIV1 %%; , st PRUN_GPI_DIVO %% . PRUN_GPI_DIV1 Jyf&% , ] Y 2T
(PRUN_GPI_DIVO * PRUn_GPI_DIV1).
b. 4% PRUN_GPI_DIVO k%% H PRUN_GPI_DIV1 A7 %840 , Il Y 2T (PRUn_GPI_DIVO * PRUn_GPI_DIV1 - 0.5).
c. 1% PRUN_GPI_DIVO Jy# % H. PRUN_GPI_DIV1 Jy3E#% , Il Y 4T (PRUn_GPI_DIVO * PRUn_GPI_DIV1 - 0.5 *
PRUn_GPI_DIV0).
d. W% PRUN_GPI_DIVO fil PRUN_GPI_DIV1 k%% , Il Y1 4§ (PRUn_GPI_DIVO * PRUn_GPI_DIV1 - 0.25 *
PRUn_GPI_DIVO) , Ti Y2 %F (PRUn_GPI_DIVO * PRUn_GPI_DIV1 +0.25 * PRUn_GPI_DIVO) , 2t Y1 &% — i i P fik

T, Y2 A A Sk

e——PrRsO1T——»!

| PRSO2H-P¢-PRSO2L |
\

CLOCKOUTM
\

|
‘ |
—\
DATAOUT ‘ X X
|

&l 6-94. PRU_ICSSG PRU B HmFF

.
!

PRU_TIMING_06
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6.11.5.16.1.4 PRU_ICSSG PRU >- A FifF £
% 6-117. PRU_ICSSG PRU =-A FI¥MEHE:ON &4

Y \ BUME BocE|
WAKM
SR, DN | 1 3| vins
R
C. [#hoih S | 2 18] pF

6.11.5.16.1.4.1 PRU_ICSSG PRU >- A IS} REELIFT/F

% 6-118. PRU_ICSSG PRU B FER - =-A #R
2K 6-95 FE 6-96

WS 25 Vi BME  BONME| 8w
PRSD1  |tsp_cik) A #AmS A, SDx_CLK 40 ns
PRSD2L  |ty(sp_cLku) ikt Rpai 1), SDx_CLK ik HF 20 ns
PRSD2H | twsp_cLkH) ik R 1E) , SDx_CLK i HF 20 ns
PRSD3  |tsu(sp_p-sp_cik) @ ST, 78 SDx_CLK # %t i SDx_D %% 10 ns
PRSD4  |thsp_cLk-sp_D) PREFHIE , 7£ SDx_CLK A2404# 2 Ji SDx_D A3 5 ns
l¢———PRSD1 ——»!
l¢-PRSD2H-| |

\ \ \

o }fPRSD2L% ‘
\ | \
SDx_D X | X X
\ | \
\ ‘ \
‘ [¢——PRSD4—P
4"‘ !«PRSD;}, PRU_TIMING_07

K] 6-95. PRU_ICSSG PRU SD_CLK T A XG4

}*PRSDZL%}

\
\

R SRR Y

\ \
| ‘47 PRSD4—py
4“ ¢—PRSD3 PRU_TIMING_08

& 6-96. PRU_ICSSG PRU SD_CLK _F-4 30aw
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% 6-119. PRU_ICSSG PRU R FER - #M & OMER

HZ K 6-97

w"E M U] BAME BRAME| B
PRPIF1 | tw(piF_DATA_INH) ikt FpaE A, PIF_DATA_IN &1 2+ ns
0.475*(4*P) "
PRPIF2 |typir_patA INL) ik R ), PIF_DATA_IN 1% HF 2+ ns
0.475*(4*P) "

(1) P=A1x (8 TX) W4REM (LA ns A ) | H ICSSG_PRUn_ED _TX_CFG_REG #7744y PRUn_ED_TX_DIV_FACTOR #i
PRUNn_ED_TX_DIV_FACTOR_FRAC & X. PRUN %754 (111 PRUO 8 PRU1 Sl

l¢——— PRPIF1 ——ple———PRPIF2 ——»

oY Y X

PRUPIF_TIMING_01

K| 6-97. PRU_ICSSG PRU #hit3: O FEk

% 6-120. PRU_ICSSG PRU JF-3e#54: - 45 AR
iH 24 6-98

i 25 B BME  BORfE| By
PRPIF3 |tpir_cLk) JEH AW, PIF_CLK 30 ns
PRPIF4 | twpiF_cLkH) JkRSEm TR, PIF_CLK & A1°F 0.475P " ns
PRPIFS | tweir_ci) kot FEEER ], PIF_CLK IS 0.475P" ns
PRPIF6 |typiF_cLk- FEIRM ] , PIF_CLK FF£%| PIF_DATA_OUT -5 5 ns

PIF_DATA_OUT)
PRPIF7 |typiF_cLk-PIF_DATA_EN) | ZEIRFF(H] , PIF_CLK FF4%| PIF_DATA_EN -5 5 ns

(1) P=1x (50 TX ) B8 EB ( LA ns A% ) |, f1 1ICSSG_PRUN_ED_TX_CFG_REG %17 % ff) PRUn_ED_TX_DIV_FACTOR I
PRUN_ED_TX_DIV_FACTOR_FRAC & ¥.. PRUN %75 # [/{J PRUO 5 PRU1 52451 .

———PRPIF3——»

« PRPIF4 ¢ PRPIF5 #‘

X X

4% l«— PRPIF6
|
|
|
|
)

PIF_DATA OUT

[«—PRPIF7
\

PIF_DATA_EN /‘

& 6-98. PRU_ICSSG PRU 4} 5 O FF et
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6.11.5.16.2 PRU_ICSSG #5515 #%) (PWM)
% 6-121. PRU_ICSSG PWM I Fp %14

2% \ BME BofE|
WK
SR, [N | 1 4| vins
A
Cu [ttt S | 2 7| pF

6.11.5.16.2.1 PRU_ICSSG PWM F#7/#

% 6-122. PRU_ICSSG PWM FF e it
1EZ 7 K 6-99
W S5 Vi B B/AME BAME| AL
PRPWM1 |tskpwm_A-PwM_B) W&, PWM_A 3| PWM_B 5 ns

e N

—» ¢ PRPWMT

PRU_PWM_TIMING_01

&l 6-99. PRU_ICSSG PWM B}
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6.11.5.16.3 PRU_ICSSG L\ LIZ 5} # (IEP)
% 6-123. PRU_ICSSG IEP I &4

B \ BME B 4
MANFM
SR, LTTPNYECE £ ‘ 1 3‘ Vins
&
EDC_SYNC_OUTx 5 B
CL A R LA EDIO_OUTVALID
EDIO_DATA_OUT 3 10| pF
6.11.5.16.3.1 PRU_ICSSG IEP #1/%
& 6-124. PRU_ICSSG IEP B} [FEX - @it SYNC RiEFIFIA
1EZ 7K 6-100
S 2H BB BAME  BKME| B
PRIEP1 |twepc_sync_ouTs) | WBkiPdRe4ERf[a] , EDC_SYNC_OUTXx f& #°F 20P( -2 ns
PRIEP2 |twepc_sync_ouTxH) | BkitEEmt ] , EDC_SYNC_OUTXx i fiT 20PN -2 ns
PRIEP3 |tsyEDIO_DATA_IN- @ATHE , £ EDC_SYNC_OUTx A3 %042 A EDIO_DATA_IN & 20 ns
EDC_SYNC_OUTx) 24
PRIEP4 | thEbc_syNc_ouTx- R, £ EDC_SYNC_OUTx %2 J& EDIO_DATA_IN A 20 ns
EDIO_DATA_IN) 7y

(1) P =PRU_ICSSG IEP & ( Lh ns NHLL ) .

EDC_SYNC_OUTx /—\—/
\ \ \

}<—PRIEP24>}<—PRIEP1—>}

\

\
PRIEP3-», — |
> ¢ PRIEP4

\
\
\ |
\ \

PRU_IEP_TIMING_01

& 6-100. PRU_ICSSG IEP SYNC B} JFE R
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% 6-125. PRU_ICSSG IEP =4 - =10

HZ K 6-101

e 2 L B/ME  BANE|  BAL
IEPIO1 | twEDIO_OUTVALIDL) ke ), EDIO_OUTVALID {8 14P() - 2 ns
IEPIO2 |tw(EDIO_OUTVALIDH) Jik 22T 1], EDIO_OUTVALID & 32PN -2 ns
IEPIO3 | t4EDIO_ouTVALID- WIEMFE] , EDIO_OUTVALID %] EDIO_DATA_OUT 0 18P ns

EDIO_DATA_OUT)
IEPIO4 |tskEDIo_DATA OUT) EDIO_DATA_OUT fi# 5| ns

(1) P =PRU_ICSSG IEP &M ( Lh ns AHAL ) .

|
EDIO_DATA_OUT >< >< X
\

—p l— IEPIO4 PRU_EDIO_DATA_OUT_TIMING_00

&| 6-101. PRU_ICSSG IEP #{E 10 B JFER

# 6-126. PRU_ICSSG IEP K 525k - LATCH_INX
E 2 6-102

&S 2% BB BAME  BKME| HAr
PRLAT | twEDpc_LATCH_INXL) Jik o FFEEIT R] | EDC_LATCH_INX fik 2P 3PM +2 ns
PRLA2 | tw(EDC_LATCH_INXH) JikiiF4L 1], EDC_LATCH_INX & #F 3P +2 ns

(1) P =PRU_ICSSG IEP MM ( LA ns AL ) .

EDC_LATCH_INx /—\—/
\

\
(——PRLA2——,

PRU_IEP_TIMING_02

A 6-102. PRU_ICSSG IEP LATCH_INx B FFEsKR
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6.11.5.16.4 PRU_ICSSG F/HZ/L B £ K248 (UART)
% 6-127. PRU_ICSSG UART I Fp & 14

Y \ BUME BocE|
WA
SR, ‘iﬁ)\)i?%% ‘ 0.5 5‘ Vins
LT
C. 4tk S | 1 300 pF

(1)  ZEFRAEXRARTIRAE . BE UART SRR A0, W RERS ZOR B R B B T b R BRI IAEL | DAV SRR AL 10
IR PR o A th L TH T BRI (R B A 2 SR B G I TSN, 3R Sk D i xd P IEs 2s A B B icas A RN TR] o BRI, 1 AR A A
TAEWRR 2T BT M i B A O AR R B SRS A 2344 IBIS BLURIGIE UART (55 LI SEhr i A R B AL LI T FEm)
VEI) 384 o 0 e P8 A1 ) /N B A A T £ e

6.11.5.16.4.1 PRU_ICSSG UART /¥

% 6-128. PRU_ICSSG UART i} JFE 3k
&R &l 6-103

£ R 2H BB BAME  BRE| By
%) )
1 |tureoy WP, B R P SR 095U, T s
%)
2 ltuwos) Bk | BT A A 095U, ns
(1) U =UART B4 E] (A ns NHAL ) = 1/MFEEAF R
(2)  ZEE ST B R e, A SR R ST Vig BUE T V.
# 6-129. PRU_ICSSG UART JTsefift:
EZ W E 6-103
wE ¥ BiB BAME  BRE| AL
f(baud) Y LR 12| Mbps
3 tw(rxp) Jok R B B, R B A vy F T AT P uh-2  u+2 ns
4 tw(rxDS) JikagE R, R IETFARALAR umh-2 UM +2 ns
(1) U= UART 340 TE (LA ns SHERAL ) = 1/SERRE4FRR | 24 TRM 1) UART B3R 10 B 3% e LT SRR .
P2
s
| start! ey —mv
PRG/_UARTO_RXD _ N _BitH _ _ _Y/'H
Data Bits
>4
\ \ >3
| Start | | |
PRG/_UARTO_TXD K Bit X >< >< :::><j_
Data Bits
&l 6-103. PRU_ICSSG UART B 5 ERAFF it
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6.11.5.16.5 PRU_ICSSG ## ZIf# 75} 8 (ECAP)
% 6-130. PRU_ICSSG ECAP It %14

¥ \ BME Bocf| i
WA
SR, ‘iﬁ)\)i?%% 1 3‘ Vins
S A
CL IR ELr: 2 7| oF

6.11.5.16.5.1 PRU_ICSSG ECAP #f/#
% 6-131. PRU_ICSSG ECAP B JFER
H5 R K 6-104

S 2% BB BME EBOKME|  EAr
PREP1  |twcar) JikhEESERTIR] , CAP ( 5225 ) 2P(1) + 2 ns
PREP2 |tysyne) Jik i REEEI 1], SYNCI (525 ) 2P +2 ns

(1) P =CORE_CLK ] ( BAns Jyiifi ) -
‘l PREP1 J‘

\
AP M—\_

ke PREP2 ¥

| 6-104. PRU_ICSSG ECAP B} &

% 6-132. PRU_ICSSG ECAP FF o4 it:
1H5 K 6-105

WS SH i B/AME BOKME| AL
PREP3 | twapwm) Jik R 1], APWM 2 F SIS P oP() -2 ns
PREP4 | ty(synco) ik RSzt ], SYNCO (745 ) P -2 ns

(1) P =CORE_CLK Jlti (A ns Jyiifi )
‘M PREP3 4‘

\
APWM m
| |

‘w PREP4 ﬁ

\

& 6-105. PRU_ICSSG ECAP FF 2454k
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6.11.5.16.6 PRU_ICSSG RGMII, MII_RT #1775

HREZEE , ESREM TRM h 40 E 5 FINE 78— F W 7] 95 FESER 70 77 2 4 F1 L Wi 15 7% 4 - T
(PRU_ICSSG) —¥i.

6.11.5.16.6.1 PRU_ICSSG MDIO F
% 6-133. % 6-134. % 6-135 A 5] 6-106 #i#] ' PRU_ICSSG MDIO {461 It RS sk AN TF o1
% 6-133. PRU_ICSSG MDIO 544

2% \ BME BAMm|  A
WK
SR, \5@ N g \ 0.9 3.6\ Vins
WA
C [t sz | 10 470]  pF

% 6-134. PRU_ICSSG MDIO B} FE R
155 K 6-106

WS E >0 B/ME BAE| B
MDIO1 |tsympio_mpc) BT, £ MDIO[X]_MDC & . °F- 2 fiif MDIO[x]_MDIO 4 %% 90 ns
MDIO2 th(MDC_MDIO) ﬁ@%ﬂﬂ““ﬂ y E MDlO[X]_MDC %‘@?Z}ﬁ MD'O[X]_MDlO ’l%%( 0 ns

% 6-135. PRU_ICSSG MDIO FFo&heit:
155K 6-106

WS e 2 HB/ME BAE| B
MDIO3 |tmbc) JH 3T 1E] , MDIO[x]_MDC 400 ns
MDIO4 | tympcH) Jik s 85} 5], MDIO[X]_MDC & 8 160 ns
MDIOS5 |twmbcL) Jik RS2t ], MDIO[X]_MDC {i% #2F 160 ns
MDIO7 |tympc_mpio) ZEIRF ], MDIO[X]_MDC {i H3~F* 3 MDIO[x]_MDIO 75 %% -150 150 ns

« MDIO3 »
< MDIO4 P
< MDIO5 »
MDIO[x]_MDC 7/ \\ j/ \
¢— MDIO1 —Pp|

«— MDIO2
MDIO[x]_MDIO
(input)
<4+—MDIO7
MDIO[x]_MDIO
(output)

& 6-106. PRU_ICSSG MDIO B 5B R AIFF 44

CPSW2G_MDIO_TIMING_01
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6.11.5.16.6.2 PRU_ICSSG MIl 77/

#/iE
T RIS EE 2R R AT MIL_G_RT I/O B /F7{E , #41% PRU_ICSSG ICSSGn_CORE_CLK ( H:

Fn=0% 1) NK4EHE E N 200MHz. 225MHz B 250MHz , I H4 4% ICSSG_TXCFGO/1 27-4%
#rh) TX_CLK _DELAYn (Hhn=08k 1) fr7BH%E N Oh ( BRiME ) -

* 6-136. # 6-137. & 6-107. #* 6-138. & 6-108. #* 6-139. K 6-109. # 6-140 FIE 6-110 Hib#H T
PRU_ICSSG MII R 372644 B 7 BRI SR

% 6-136. PRU_ICSSG MII B} 5444

B% \ B/ME A
RAZH
SR [N | 0.9 36 Vins
e
CL EIRELE: | 2 20]  pF

% 6-137. PRU_ICSSG MIl Fif FE R - MII[x]_RX_CLK
2K 6-107

Hs S8 it B wME  BOKME| B
PMIRT |torx_cLk) JE I ), MI[X]_RX_CLK 10Mbps 399.96 400.04| ns
- - 100Mbps 39.996 40.004 ns
PMIR2 | tu®rx_cLkr) Bk ELE R, MI[X]_RX_CLK #H1F 10Mbps 140 260| ns
- - - 100Mbps 14 26 ns
R N 10Mbps 140 260 ns
PMIR3 |twrx_cLkL) Pk R S 8], MII[X]_RX_CLK {3 100Mbps " 26l s
[ PMIR1————>f
| |

‘%PMIRZ—N | [¢—PMIR3—»
\ \

\ \ \ \ \
MIl_RX_CLK _\_/_\_/—\_/_\

PRU_MII_RT_TIMING_04

A 6-107. PRU_ICSSG MII[x]_RX_CLK B /%
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# 6-138. PRU_ICSSG MII itFE R - MII[x]_RXD[3:0]- MII[x]_RX_DV 1 Mil[x]_RX_ER
i 214 6-108

s ¥ i 85 R B/ME  BAfE| B4
tou(RXD-RX_CLK) @ SrI A 76 MIl[x]_RX_CLK 2 i MIl[x]_RXD[3:0] & % 8 ns
touRX DV-RX CLK) | EESZERA] | 72 MII[X]_RX_CLK 22 MII[x]_RX_DV 1%k 10Mbps 8 ns

PMIRA tsu(RX_ER-RX_CLK) @Az, 78 MIl[x]_RX_CLK Z & MII[x]_RX_ER &% 8 ns
tsu(RXD-RX_CLK) @I TE] , 7E MI[x]_RX_CLK 2 #i MII[x]_RXDI[3:0] £ 3% 8 ns
tuRX DV-RX LK) | AT, 75 MII[X]_RX_CLK Z fiif MII[x]_RX_DV 4% 100Mbps 8 ns
tsu(RX_ER-RX_CLK) @S], 7E MIl[x]_RX_CLK 2 #i MII[x]_RX_ER H% 8 ns
th(RX_CLK-RXD) REEI ], 75 MIl[X]_ RX_CLK 2 J& MII[x]_RXDI[3:0] A %% 8 ns
thRX CLKRX DV) | FEFFEHE] | 78 MII[X]_RX_CLK 2 J5 MII[x]_RX_DV 1%k 10Mbps 8 ns

R {REFI ] 76 MIl[X]_RX_CLK 2 J& MIl[x]_RX_ER %2 8 ns
th(RX_CLK-RXD) SFFI ], 7E MII[X]_ RX_CLK 2 J& MII[x]_RXD[3:0] 4 % 8 ns
th(RX_CLK-RX_DV) fREERFA] |, 72 MI[X]_RX_CLK Z J& MII[x]_RX_DV A% 100Mbps 8 ns
th(RX_CLK-RX_ER) REFIFTE] | 7E MII[x]_RX_CLK 2 J& MII[x]_RX_ER H% 8 ns

[ PMIR&—— ¥
} ‘%PI\/nRs»‘
\
MIl_RX_CLK 7 } \ )‘/ ; \
MIl_RXD[3:0], } }

MII_RX_DV, MIl_RX_ER | X X

& 6-108. PRU_ICSSG MII[x]_RXD[3:0]. MII[x]_RX_DV FI Mll[x]_RX_ER k%

# 6-139. PRU_ICSSG MIl Ff FFER - MI[X]_TX_CLK
%% i 6-109

W5 S8 Y R BME  BANME| AL
PMITT |terx_cLi FE I ], MII[X]_TX_CLK 10Mbps 39996  400.04) ns
- - 100Mbps 39.096 40.004| ns
PMIT2 | tu(rx_cLkH) BRI T, MIIIX_TX_CLK #5HLF 10Mbps 140 260] ns
- - - 100Mbps 14 26 ns
) ) 10Mbps 140 260 ns
PMIT3 | twrx_cLkL) Jik R SN 6], MIN[x]_TX_CLK fik B 100Mbps " o e
—— PMITI——»f
\ \

ﬁPMITZ—N | [—PMIT3—M
\ \ \

\ \ \ \ \
MII_TX_CLK _\_/_\_/—\_/_\

6-109. PRU_ICSSG MII[x]_TX_CLK H} %
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# 6-140. PRU_ICSSG MII JF3<4# - MII[x]_TXD[3:0] A MII[x]_TX_EN

HZ K 6-110

S 8 i By R B/ME  BKME| B
td(TX_CLK.TXD) FEIRRSA], MII[X]_TX_CLK 7] MII[x]_TXD[3:0] 4 X {OMbps 0 25| ns
oyt | TXCLETX EN) FERESA] | MII[X]_TX_CLK %] MII[x]_TX_EN #3% 0 25| ns
td(TX_CLK.TXD) FEIRIF I, MIX]_TX_CLK & F-F-5] MIl[x]_TXD[3:0] A % 100Mbps 0 25| ns
td(TX_CLK-TX_EN) FEREFA] | MII[X]_TX_CLK %] MII[x]_TX_EN %3 0 25| ns

MII_TX_CLK \

[——————PMIT4————>|

—
\

MII_TXDI[3:0], MIl_TX_EN

X_ D

& 6-110.

PRU_ICSSG MII[x]_TXD[3:0]. MII[x]_TX_EN i
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6.11.5.16.6.3 PRU_ICSSG RGMII #1/7

# 6-141. £ 6-142, £ 6-143. K 6-111. % 6-144. £ 6-145 A 6-112 #i8] T PRU_ICSSG RGMII 118 75
Py I P ER AT SRR

% 6-141. PRU_ICSSG RGMII i} 544+

2% \ BAME BAM| 84
LN T
= N N vDD() = 1.8V 1.44 5] Vins
! AR vDD() = 3.3V 265 5] Vins
i &4
CL B SRR R 2 20| pF
PCB #HER
RGMII[x]_RXC.
RGMII[x]_RD[3:0]- 50| ps
ta(Trace Mismatch - . N RGMII[x]_RX_CTL
D;ay) ' FF A A 2k 2 ) A B 23R AR DT ROMIIDL TXC
RGMII[x]_TD[3:0]- 50| ps
RGMII[x]_TX_CTL

(1) VDD FRoRAHRI IR . Ak RV FRAAE ROR BRI VEANME 8., TE 2 7/ RE 1 R < RIR” 5.
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% 6-142. PRU_ICSSG RGMII B FER - RGMII[x]_RXC

HZ K 6-111

%5 B DL R BME  BOAE| B4
RGMIIM | terxc) JAIRtE , RGMII[X]_RXC 10Mbps 360 440| ns
100Mbps 36 44 ns

1000Mbps 7.2 8.8 ns

RGMII2 | tyrxcH) Jik e 4ERT ], RGMII[X]_RXC 10Mbps 160 240| ns
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

RGMII3 |ty rxcL) ko FF R ], RGMII[X]_RXC G- 10Mbps 160 240 ns
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

#£ 6-143. PRU_ICSSG RGMII i R - RGMII[x]_RD[3:0] 1 RGMII[x]_RX_CTL
%27 1 6-111

Hs ¥ PiE B BAME  BKfE| HhL
RGMII4 |teyrp-rxC) ST, {E RXC 8 T/ HLF- 2 i RGMIIX]_RD[3:0] 4 |  10Mbps ! ns
i 100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) #ALIE] | 7E RGMIIX]_RXC 75 1 PR B P2 i 10Mbps 1 ns
RGMII[x]_RX_CTL H%k 100Mbps 1 ns
1000Mbps 1 ns
RGMII5 | thrxc-RD) {RHEHE] |, 75 RGMII[X]_RXC & H P T2 G 10Mbps 1 ns
RGMII[x]_RD[3:0] %k 100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) TEFEIE , 75 RGMII[X]_RXC &R SEAR T2 5 10Mbps 1 ns
RGMII[x]_RX_CTL %% 100Mbps 1 ns
1000Mbps 1 ns

HRGMIH‘N‘

+—RGMII2—» |

| +—RGMII3—»|

RGMII[x] RXc® w

»I ‘W RGMII4

—> <« RGMII5
\

|
|
|

RGMII[x_RD[3:0] | X 1st Half-byte X 2nd Half-byte X ):( X X
|

RGMIlx]_RX_CTL® | X rov - X RxerRR X X X X
A.  RGMII[X]_RXC 2R X T Btk Fndz il 5] Bk 47 430 2858 o
B. I S B EGR AT 5 L. RGMIIX]_RD[3:0] 26 RGMII[X]_RXC [ TR EREHE1: 3-0 , 76 RGMIIX]_RXC iy F R%
JEEEURGT 7-4. KU | RGMIIX]_RX_CTL 7E RGMII[X]_RXC ) I FHi &% RXDV , 7E RGMIIX]_RXC ) T 47 &% RXERR.

&l 6-111. PRU_ICSSG RGMII[x]_RXC. RGMII[x]_RD[3:0]. RGMII[x]_RX_CTL B FEK - RGMII R
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% 6-144. PRU_ICSSG RGMII 74 - RGMII[x]_TXC

HZHE 6-112

%5 B DL R BME  BOAE| B4
RGMII6  |teTxc) JA IR, RGMII[X]_TXC 10Mbps 360 440| ns
100Mbps 36 44 ns

1000Mbps 7.2 8.8 ns

RGMII7 | twrxch Jik e SR E] , RGMII[X]_TXC T 10Mbps 160 240| ns
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

RGMII8  |t(rxcy) Bhap R ], RGMII[X]_TXC {6 10Mbps 160 240| s
100Mbps 16 24 ns

1000Mbps 3.6 4.4 ns

% 6-145. PRU_ICSSG RGMII 734454 - RGMII[x]_TD[3:0] f RGMII[x]_TX_CTL
2 6-112

TS e 24 UiHA i BAME  mAME| HA
RGMII9  |tosy(tD-TXC) it ST ], RGMII[X]_TD[3:0] & %4 F| RGMII[x]_TXC & 10Mbps 1.2 ns
HLSPAIC P 100Mbps 1.2 ns
1000Mbps 1.2 ns
tosu(Tx_CTLTXC) | it A LA ], RGMII[X]_TX_CTL % RGMII[x]_TXC # |  10Mbps 12 ns
HPAK P 100Mbps 1.2 ns
1000Mbps 1.2 ns
RGMIIO |tonrxc-To) ARSI E] | 7E RGMII[X]_TXC & PUR B2 5 10Mbps 1.2 ns
RGMII[x]_TDI[3:0] %k 100Mbps 1.2 ns
1000Mbps 1.2 ns
ton(TXC-TX_CTL) ST, 75 RGMIIX]_TXC & B PR HLF 2 J5 10Mbps 12 ns
RGMII[x]_TX_CTL A%k 100Mbps 1.2 ns
1000Mbps 1.2 ns

HRGMIIG‘N‘

+—RGMII7—», |

| +—RGMIIZ—»]

RGMII[x]_TXC" \ |
Y A S A G
— ik RGMII9
RGMII[_TD[3:01” | X 1st Half-byte X 2nd Half-byte X )I( X X
— «—RGMI0

RGMII[x]_TX_CTL(B)I X TXEN X TXERR X X X X

A, TXC #1REh % RGMII[X]_TXC 512§ & 1E W#AEIR . %M 3R A2 .
B. e FH Il 0 S R USOHOE R 45 .. RGMII[X]_TD[3:0] 7E RGMII[x]_TXC {1 - FHif & # 8 fr 3-0 , 7E RGMII[X]_TXC [ Bk
HHARLL 7-4. 2, RGMIIX]_TX_CTL £ RGMIIX]_TXC ffi_bFHi7&# TXEN , 7E RGMIIX]_TXC [fJ F M/ # TXERR.

Kl 6-112. PRU_ICSSG RGMII[x]_TXC. RGMII[x]_TD[3:0] 1 RGMII[x]_TX_CTL FF2&4%#: - RGMII #5,
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6.11.5.17 {1088
A REEH I SR A I SR E 2 VRS | ES0 F5 8 M EAT AT Ty T AR RN
R 6-146. THI S F R4

BN \ B/ME Bl
N
SRy [N | 0.5 5] Vs
LT
C. [#huih SR | 2 10]  oF

R 6-147. T} 2N FER
H5HE 6-113

He ¥ VL R B/ME  BORME| B
T |[twmineh) QU ZE Ny I BN 2+4p" ns
T2 |twriney QUSRS N 2+4p" ns

(1) P = Ifem 5N (B ns AAfr ) .
R 6-148. T} 255 H FF o< he it
&K 6-113

s 2% L] R BME  BORME| B
T3 |twrouth) F SR ], T PWM |-2+4pP7 ns
T4 |twrouty) Tk R ], I HF PWM |-2+4pP" ns

(1) P =ZhgemerEE (LA ns H8AL) .

e— 1 To—
\ \ \
TIMER_IOx (inputs) 7% \R //
e—— 73 T4—

I

TIMER_01

. A
A

\
TIMER_IOx (outputs) %

&l 6-113. T A 7 ZER AT RS
AREZER WS TRM 20 — B o/ mf 78 —5s
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6.11.5.18 UART

A KA 50 B A ROA AR E RAR WIS B Ve | TSI 7 5 0 4 A EZ ol 4 B8 IR R/
o

% 6-149. UART BHFE &M

25 \ BAME gcf|
WAKAE
SRy [N | 05 5] Vins
LT 2
Ct [ #iuth S | 1 300 pF

(1) ZERRENEROBRAE. BE UART SRR AN, W RERE 20 AR B/ BN T el R IRBIRIE , MR R S AR L2
(I PP EE o A B k)T AR i) I 2 P G T P T 8 0, 3K S i/ Bl X e s R IO B USCRR A 2 I . DRI, T MR B A A
TARWRREE T BT 1 80 A RO R AR . AR5 8 A 2344 IBIS A ELRIGIE UART (55 LINSbr ik A R G AL LTH T R
TR S 888 TS 5 1 B /NS A RO TR B e

#* 6-150. UART B} FER
HZ K 6-114

5= 2¥ 93 BME ROCE| mpr
(1) (1)
1 |tureo) KPS, BEUCHCR g h Fs F 095U ) 1YL ns
(1)
2 |turos) BT | BT A A5 LT 095U ) ns

(1) U= UART BA4FI ) (LA ns ABAL ) = 1/4RFEETR2 .
(2)  EfHE X T HARA RO PR E ST Vig BUET VL

£ 6-151. UART FFaehiit:
K 6-114

e ZH B B B/ME BONME| B
; L3k UART RIAT AR IRs % 12| Mbps
(bt MCU % UART i) o4 i 5 % 3.7| Mbps

twrxp) Pk 58 B, 3k e A e FEP AR P um-22 uM+22 ns

4 tw(Txps) kb g fE | RIEFFER ALK um.22 ns

(1) U =UART BRI ( BLns BT ) = 1/ PR .

—P—2
} } |¢—»—1
| |
| | | |
Start — —
UARTI_RXD Bit | \\i
Data Bits
>4
| |
I I —p—3
| start | | |
UARTi_TXD * Bit
Data Bits

UART_TIMING_01_RCVRVIHVIL

B 6-114. UART B Fr B RANTTF KR4
HRELEE , SR BE TRM 458 — b (0 @7 2 A K% 48 (UART) —Hi s
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6.11.5.19 USB

USB 2.0 T RAFFEEH #1762k (USB) FLTEMEITHR 2.0. A RN FIE4IE R | WS RMTE.
USB 3.1 GEN1 7 AL fF il H FF AT 52k (USB) 3.1 MLy fZiThie 1.0 ESKR. AR FHAER |, S RE.

AR AT BT RS (USB) ISE 2R METEANME BN & S | 162 W 17205 9] i) SERDESO 155
o 4 AR RN
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6.11.6 (7 E AT
BRI JTAG £ R R HAR UL WS B Z V6N |, 1620 15 5 20 07 R 20 00 7 5653 vh BRI /NS
6.11.6.1 fitk
& 6-152. fLRA 7 &M
2% \ B/ME BAM| B
LRSS
CL [t s | 2 5| pF
PCB B R
t B 31 4 2 1 O P AR AL VDDSAYV9 = 1.8V o L
. 28 7 6] {1 2 IRAS
d(Trace Mismatch) [A] it VDDSHV3 = 3.3V 100 ps
K 6-153. LRI KKt
R 28 BAME  BAE|  BAL
1.8V Bz
DBTR1 |tyTRC_CLK) TRC_CLK J& JAm ] 6.50 ns
DBTR2 |tw(TRC_CLKH) ik 5E g, TRC_CLK & 2.50 ns
DBTR3  |tw(TRc_cLKL) fikih 58 ¥, TRC_CLK &~ 2.50 ns
DBTR4 t::;”;f(—)f’”“v' Wyl TRC_DATA 5| TRC_CLK JivA 2t ii 0.81 ns
DBTR5 |ton(TRC_CLK-TRC_DATAN it fR+# ] ] , TRC_CLK i1#5%] TRC_DATA 3 0.81 ns
DBTR6 |tosuTRc_CTLV-TRC_CLK) fiTH £ S2AF[A] , TRC_CTL #| TRC_CLK i4yRH A1) 0.81 ns
DBTR7 |ton(TRc_CLK-TRC_cTL))  fitifRER A , TRC_CLK 1A% TRC_CTL ik 0.81 ns
3.3V R
DBTR1 |tyTRC_CLK) TRC_CLK J& #i [a] 8.67 ns
DBTR2 |tw(TRC_CLKH) fkrhgEEE , TRC_CLK & HiF 3.58 ns
DBTR3 |tw(Trc_cLKL) Jikr i, TRC_CLK T 3.58 ns
DBTR4 tT":;(TCRLi—)DATAV‘ iy AT ], TRC_DATA B TRC_CLK 147545 2 I ] 1.08 ns
DBTRS5 |ton(TRc_CLK-TRC_DATAN il tH fRHFIT ] , TRC_CLK i1#5%] TRC_DATA T2 1.08 ns
DBTR6 |tosuTRC_CTLV-TRC_CLK) ST SZfTA] , TRC_CTL % TRC_CLK 4754 &L i Ia] 1.08 ns
DBTR7 |ton(TRc_CLK-TRC_cTLly  faith fRHFFRTIE] , TRC_CLK #1#5%] TRC_CTL Jikk 1.08 ns
TRC_CLK /
(Worst Case 1)
(Ideal) |
(Worst Case 2) | |
‘“—DBTR4»‘ DBTR5—b——a— l4—DBTR4-P| —»——4—DBTR5
[«—DBTR6—» DBTR7+4—}<- }«DBTReN »0—}<-DBTR7
| |
TRC_DATA
B 6-115. AL TF K45k
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6.11.6.2 JTAG
# 6-154. JTAG i 4A4F
2% \ BME A A
WA
SR N \ 05 20[ Vins
W &H
C. [ dhast R 2 \ 5 15]  pF
PCB %H#:ER
td(Trace Delay) BT LRI LR 2EIR 83.5 1000(") ps
td(Trace Mismatch Delay) | BT A1 & 2 [8] {14 5 ZE IR AN UL AT 100 ps

(1) 5 JTAG B9 31 M R KA IR X ok TCK LAESIZRA B2 15T, W) LUK ERERSE R NS 2 E , SR TCK 1Lk
B DL AN B R SE R

% 6-155. JTAG K FER
HZHE 6-116

ms B®AME  BAE| B
J1 terek) H/NEWIRE , TCK 45.5(1) ns
J2 tw(TCkH) /MR EE | TCK & F 0.4P@) ns
J3 tw(teky) BN R, TCK K HF 0.4P@ ns
" tsu(toi-Tek) /N N SIS TE] |, TDI A5 263 TCK = HiF 4 ns

tsu(rms-Tck) B /N NEST I R]  TMS 45258 TCK e L F 4 ns
)5 th(rek-ToI) NN R, A TCK R HF-3] TDI A 3% 2 ns
th(rck-Tms) /NN ], A TCK R3] TMS 434 2 ns

(1) K TOK T Ao e e 0V o 3 LA DRI B R S SR Ak S e T (TS E | A TCK 10 T AR
B3 4 R R I
HIXS T TCK EFHI IR/ TDO 3Rt A 2.2 ns
FXFF TCK FREAY , TDI fil TMS % 28R VE v -16.1 ns & 14.1 ns
2) P =TCK MBI ( Bk ns A2efr )

% 6-156. JTAG FF st
S K 6-116

&S Z BAME  BAE| B
J6 tacrekL-Tool) /BRI ], TCK AR HL-F 2] TDO Kk 0 ns
J7 tarckL-Toov) R RIEIRI [E] , TCK K HL T3] TDO A4« 14 ns

P J1 N
< J2 J3 ¢
| \ \
TCK
_/ \ /
Ja 1 5, \ Ja 1 s
| | | | ‘“—N—j

‘ |
| J6—Hb] I |

& 6-116. JTAG i FPZE R FIFF Sk itk
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7 VE4NULH
7.1 MR

AMB64x s Sitara™ T2 5 H) Arm AbFE 2 RV FHT= . AM64X & A ER SRR 45 A Sy A #FNIE A5 5 M A Ab
() FLATL B 2 4 A0 ] 4 A2 8 45 il 8% (PLC) 25 TR A MM . AM64x ¥ A>3 TSN £ AR [ Sitara TJKAL
PRU-ICSSG 54l 5 5 %2 4> Arm Cortex-A53 W% % 44~ Cortex-R5F MCU F1—-~ Cortex-M4F MCU [ &
IRE .

AM6G4x B1EiET & fE ROF WiZ. BEEMEHAA 4. nlidE ) SRAM 43 X A1k H A5 & R I8 IR B AR 41
At st PERE | T S BOE B 3k Y SoC. IX R E 2R S0V AMGAX Ab T 7] AR BX B 2% r 1) 7™ k425 | 2R
%, A FSI. GPMC. PWM. A -3 iy B8 U 2% 0 40 0F 2 B #5435 11 25 AN A0 AT 35 B JS P 3 6 22 495 vh 1) 22 AN [) 22
o

Cortex-A53 $24t T Linux N AT s 7 M58 R E etF. Linux A2 (RT) Linux W@ T1 B Processor SDK
Linux $24t | J5& SR4E T B N KSR (LTS) Linux W%, 31 Sin#f2 5 Yocto S0 R 4. AM6B4x ifiit
AL E N A2 X TE Linux B F FTVSZ I 20 30 2 (R SE LR B8, M 75 BipF 32 Linux t 5t SELsEH 5. Cortex-A53
A/ ERESR A Linux [ DDR H 4% TAE |, 1fi P9 38 SRAM 1] L3R4 B Fl K/ | it Cortex-R5F 254 Bl d

AM64x F1f] PRU_ICSSG #:4tiz4T T-JE 7 TSN. EtherCAT. PROFINET. LLARI/IP F1 4 Fh HoA b i3 o 75 9 R
G DIEE 6. M4t , PRU_ICSSG it % Kf SoC Hif iz, GFE A-X FlEUE B 88 Fl 45t gmit g 82 1
AiEId 2L Cortex-M4AF [z 4 AN MCU /5 - DR 22 e | IXLLAMIN T SoC 1 H A 70 3 == 5k
2. AMBAX ik L FF LA A 8.

#1E
A RBESBE T ERSE (SoC) MsE. TRAMBEMKEZEL | WSS TRM.
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7.2 BB TRG

7.2.1 Arm Cortex-A53 &%

A53SS SR T TR -
o W% A3 BB
- 5 ARM v8-A ZEH5e e A
* AArch32 1 AArch64 HATIRA
o REEE S ELO-3
« A32 1544 ( LLRT ARM $E44 )
* T32 544 ( LART Thumb 544K )
« AB4 54
- A% SIMD FIiF sy J& (NEON)
- ARMVS 4 fé
- ARMVS8 =y &
- ARM GICv3 %1
- KZHIEA FHA SRR S U K 28
- BA Z% MMU [ Harvard L1
* 32KB 154 i A7
« 32KB Fdf ik A7
- 256KB JLE L2 S gAf
- BT
- R
« 128 fii VBUSM Jash#84 1 ( AT axi_r Al axi_r i#id )
* 128 {ii. VBUSM H#Fr#E1 ( T a3 —Eikug 1)
o 64 NIk T g R S N ]
o 48 Rk TR YA I e N ]
o HFIHIRK 32 f7 VBUSP HrfzH
+ HA BISOR M4k PBIST =il #%

HRELZER | G TRM ) L PRI 75— = ) W AB3 MPU 74— .
7.2.2 Arm Cortex-R5F 7% % (R5FSS)
R5FSS J& Arm® Cortex®-R5F AL 2SI XUZSLH | Fe & AT SUZ R HEE . B BT MESS (L1 &
ZAEFE R AR ) o brdE Arm® CoreSight™ JRIR I ZEZEH) . KUK E AP ITE FEE (VIM). ECC B4 %
DA S RO U S N T 5 B R 5 R 25 8 DUME T-4E i ®) SoC.
&ZiE
Cortex®-R5F AbFEES & —Ff Cortex-R5 AbFRS | A& A& 17 S H T (FPU) 9.

BXREZEE , SRS TRM L2735 /N 72 — %= X RSF 7% 45 (RFSS) —Ti.
7.2.3 Arm Cortex-M4F (M4FSS)
AM64x #5ft E [ MAFSS B it — A2 4iliE ( FiBhiBiE - AN RaEh a4 &M ) si—MiEH MCU.

MA4FSS S H LR Dhag -

+ HE7A MPU [ Cortex M4F

* ARMV7-M 224

o SCREEA 64 MR ER R EIERIE (NVIC)
o BERE N ER A AR g A AT ARAD

* 192KB SRAM (I-Code)
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+ B64KB f#] SRAM (D-Code)

o HMET IR N ERAAAE RS (ISR )

o PR
- T DAP [ CPU W%k

CPU ¥ se B8R Thfe & 8

FrE ITM AR

CTM %2 X fih 28

ETM JRE: S ¥

o WA I AR IE
- |-CODE -f#] SECDED ECC 1##"
- D-CODE I-ff) SECDED ECC {##7
- AR R

HRELZEE , 1ES R TRM 1 L2 # A% 7 — 5 (1) Arm Cortex M4F 7% 4 (M4FSS) — 1.
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7.3 R BAT P ER 4%

7.3.1 A 45 FEERT BT FRAM T WidEE F 74 (PRU_ICSSG)

PRU_ICSSG BiH Sz #7 LA T FHELI) 68 -
« 3/ PRU
- M PRU (PRU)
- SZif PRU (RTU_PRU)
- Ri% PRU (TX_PRU)
« 205 PRU LUK MII_G_RT A] it & %4
- £1k 2 4 RGMII ¥ 0
- %k 24 M-
- RX ks
2 ANFH AR Bl Tk DIOR I T BE 1 Tolk LUK 413 (IEP)
2 A TAEPOKM 64 friti 2 , B 10 MaHEFELRF 16 A TR S UL S E R Puisrh 2.
1/~ MDIO
1/~ UART , BB &AM 192MHz B 8 A
YRR 4 A EALER] , B 12 N ERE A 12 AT AMO A gRFE PWM fi .
EL AN PWM SR ATESNTEEAR 110 UL AT gD 8% | X218 9 M adiftt,
1 AR A (ECAP)
1 Azl (INTC)
- CFF 160 NMaAFLE - 96 MNAMITEIAR 64 PS4
o RGN ELYRE B HE
o RS T IR FR B AR AT e O BRI
o AT AR FE ECC

BAREZEE , ESREMN TRM h L E 5 FINE 78 — T 7] G FESE 70 7 2 4 F1 Wi 15 7% 4 - T
(PRU_ICSSG) —i.

74 R FRSA

7.4.1 PDMA 7542

A5t DMA & —FP i B i) DMA |, L& A 2 AR R B A 4 w5 SR i 150 it A8 fof Al I A v B AR T B 2R 45 44
7 15) () A7 1 2% W 5 27 17 28 SR AT 2085 /4 % . PDMA K B A 52 — N 2 A T E AN DMA H#E47 B0 # 3h 14 4
W, HAaR B el E ] VBUSP 2 I 3 FrF AS T B LS K (TR) FR/E R IR R A .

PDMA {1 i AT 5 /NEAR B2 B BRSNS . A E SNBSS EU 20 i PDMA Y5 IE 4T 3] PSI-L #0457k
o RE RS R FENT 4 UDMA-P HAREIE |, SR )5 i@ 8 s SR sh B fEaE 2 b . [FIFE | ifE UDMA-P
JEE TE AT 2% PP SRS |, il PSI-L B HAR B X425 PDMA HAREE |, 285 1 PSI-L $447 XM S N
fFo

PDMA ZEFiky ek HI i 451 (UDMA-P + PDMA) |, DLid& 24148 R G0 b B4 S B B A0k, DA 2 M A B
R N AR EDSR . SMGE T FIFO , AR EE L FIFO RSP EORIG 2 4Efe4m , Kt PDMA f% 4 5] 2 0%
R AR JUANERE (8% TREASK/NAT FIFO JREE )« B A ik e S AR a7 50 1) fid 2 T e o

PDMA A 4 22 NEETE AN H ARIEIE |, SRVFRINEEAT 2 MEfeE . DMA 2684 - MBEEKIRSEE |, JFHE
T8 2 ()R F e 1 B AL 2 IR = DMA B

R IE LA PDMA #ig,
HAEHELER | G284 TRM [ DMA 757448 — & h{t) PDMA 7574148 —i .
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7.4.2 5} %
7.4.21 ADC

AU (ADC) BEHUE — 3B AT 8 B N B 2 i 5T 48 1) L 0E 0 0d PR e AR SRESR AL AT O
(AFE) [ 12 frFEHFEAR

e —4~ ADC fEHR,

BEREZER , ESHESM TRM 50 —= R L #48 (ADC) —T5 .

7.4.2.2 DCC

XU B 2% (DCC) A T-#f e B AR PATIHE B 2E S RS . BART S , DCC B 1EA AR F 30 AR g A %
HIEFE o o] DUARHE REAN LR 2 (T H S 25 T i 75 kS L B AT dmAE . DCC Al FH 59 — AN NI B AR Sy B v kel & v) ik
IR E

%25 B B4 DCC #idhs2f

HREZEE , SRS TRM 120 —Z b i X0n/ #4675 (DCC) —15 .

7.4.2.3 EHIEER (DDR) SM7EME234 0 (DDRSS)

fEE T EER - DDR T £#4: (DDRSS) 11— AL FHAESMT RAM 254F 182 10, iZds 44 v T A7 F2 Fr 2 88
DDRSS &t L~ EEIEE -

7 ¥ DDR4/LPDDR4 f7fif 382k

EAHWNE ECC 1) 16 hrfifig e ma

RS0 AR/, B 128 L7505

Fo & gk 0 AR/ 73 7, B 32 1 3l o

SR E

SERFELE ARSI BT AR B SO I BMETE 307K P B SR 2 T BEAE 2

AR5 %53 (CoS) - SCFF =ANGEIR 2K 5

FE AT S 7 HE e 1 3 22 HE

PEREE G B s

HREZER B2 TRM 44 # — %9 ) DDR 7 %% (DDRSS) —i.
7.4.2.4 ECAP

AANGE T 2RAE G T $E (ECAP) Bk,

BHREZGEE | 1HES M TRM I 4F 8 — 55 b i) 2755 707 9 (ECAP) fbe —5 .,
7.4.2.5 EPWM

AR PWM #h15 A 06 LA /INI) CPU Y B TIAE BB 2% B ik 08 P U T o A e B v o vl dm A HL AR R
i, RIS 5 TEARAE A o AR 2R EPWM oG 7E R4S PWM S [ 3l b2 BB 75 22 00 T i R 428 1) %
PR I TR . e T A ER IRIE T A, EPWM H A 0T BRI R /N OB TE B A BT AR,
AT DR 75— RIE AT IR R R G A TR R T IEAS 484, PRt T S IE W AN s M, 5 B A
JPE TR AT R .

EHE— UL | 55 B AR 2B x F T4 L@ H EPWM 26, #an | frt{E 5 EPWMxA
Al EPWMxB 53k H EPWM_x s£fl s 55 . Kt , EPWM1A 1 EPWM1B J& T EPWM1 , EPWM2A i
EPWM2B J& T EPWM2 , & 1It254E

UEAk , EPWM £ B VFRFIZ IR D T7 S8 e Bl PR Ah e il (ECAP). MBI M Bk TS A1 I 2 T AR N
Ko PR LIATIEAT .

Za T BA 7S EPWM BEHesif).

AREZER , WS TRM 245 — 5 PR B 2522 5 1) (EPWM) #R5E —i
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7.4.2.6 ELM

HHREMBIR (ELM) 5 GPMC —i&fti . 2 NAND [N A7 G I 8h 28525 BT A7t £ GPMC 2 A7 Hh A £ B8 22 T
ABALER] ELM. 285, EHUACEE &) DU E e ELM S5 A7 5 45 1) B Rk 2 IE S .

M NAND [NFF 3 BB, T BT — E R A . XT3 W R IEZhAE Y NAND A H (43 B Froh ##
NAND ) , B IEEFE A7 28 P ) 283047 . ELM 38 0] F T 32 3747 NOR [N 778 NAND [N 7%

ARSI 2 (GPMC) Al A AR NAND (A A7 BB S |, Al I S B0 i ek S B TR 38 A 45 6
(PRl “fEBEZ 0" ) o BAMERE 2 TS H — A e B EURERES |, P s 512 FATMEE . AR
6 A A — AN RT3 1 & R X IUBOIE T B, R BRI A 1023 5. i E T Bose-Chaudhuri-Hocquenghem
(BCH) &%, ELM MIX L6 ff: [ 2 T 2 A $2 R 1 o

ARELEE , WSS TRM (28 i — F i) #7745 (ELM) —75 .
7.4.2.7 ESM

R E B (ESM) R B85 P 0 2 AR S SR AR AN B R SR & B — ML B . 2B AT DL A B 88 A IR e 2%
MR P E S, CAALER 22 4 SRR/ \ 11O R B , 1 AMBAE A &t R AR IR 5. XRHE—K
BT S R A A A R AL B R IRFFE 4 CRIBIRES .

AREZEL , WS AT TRM 50 — BRI #7715 ST (ESM) 1.
7.4.2.8 GPIO

i S A (GPIO) At it % A fiE 51, W CURC Eov R A st . S0 o0 N, AP AT BAXE A B3
72 BEAT 5 N REE A i 51 I B SRAD AR o B E O AN, T DA e 52 PR 0 A RS R SR U A
RS -

UEAk , GPIO AR LLEEAN A ) v e/ A e 2T 7 2E 0L CPU Hr T AT DMA [0 S4
AREZER , WSS TRM 105 — =@ /717 (GPIO) —Ti.
7.4.2.9 EQEP

WG SR A A s ik of (EQEP) SMBUM T 5 2tk sie i 1 B g i 2 HEAT BGOSR | DMESRGR Mk e iz s ANy B 4%
W RGP RIS O AL B . D7 I AR (S R . IR S i 3% 10 4 b 20 PRl T 5 . I SRR T] B R A 52 42
ZEESR . BT8O SOV B /a2 I BCR (BRI ) - 8%, s — A0l |, BRI
—MET (R5MES : QEPI) |, AT TR B . hdas hilig i i A RS (FIR5 . beid. Yiahs
BEAEIEME ) SRR 5Bkt

RNTIRBTAME R, BA EZ & B FEROE A E , X e R@E R sh Mg ” BARESE , Hl
WALFE N T2 TR X RIBE A 1/4 0 XL RS B I bR 2R SRS B |, B0k 627 oA A 400 B PR A1) 7 (58] 48 28 2% 1 BT o 38
. FEERFIERE | WAL E T4 5 S ARG A 22 90 . X U85 Sl % MR N 1ESS QEPA #1 QEPB 13
o W RZEmIDEE | 5 E XY QEPA EIEE QEPB iliEZ IR NIE , RZ IR

S 28 50 H A LA e — BN L 5 — 18 |, siE gmiggs it 5L (B AT R AE RS ek tb . Ml | SR E QEPA
M QEPB #i i (%0715 5 0% 5 B LK) B2 R EE A8 Ak . il 24 2000 2k 2 2% B30 & 8 LAAE 2> 8h 5000 4%
(rpm) iZ47T I HEAL LR | AT RIS 3] 166.6KHz (4% | K@i & QEPA 5 QEPB i 4% | AbFE S8 v DA
FLAL AR

HREZELR , G TRM [ 50 — 55 (1) B35 78 1F X G 75 ik (EQEP) itk — 75,

7.4.2.10 # A7 fER 154588 (GPMC)

A B R B R — AN — A 2 b B8 | BT SN as s fhiEs: | filtn -
254l SRAM [1) 5 35 7k i A1 S FH 5 78 SE B L % (ASIC) 2

S [FRB AT (AR EZ B E AU R AT ) & NOR [NA7 214

NAND [A 1%

+ fh SRAM 2e/F
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AREZEL , WS TRM 505 — 5 PG i i 12—
7.4.2.1112C

LRI S 2R (12C) B2 8 ] mshsi2c BEERSZHLK . ZAMESZEL T ZEEH 88 12C Bk, oVl gk o bl
4777 2 oA 12C 23 51 35 80 H AR A4 SR FI IR 8 17 £5dfs

12C B SCHRFLA N EZIRE

« 5 Philips 12C FIEHA 2.1 3%

o SCRRRUIESE :

- AR (fRik 100kb/s )

- PR (Riik 400kb/s )

- AR (Rik 3.4Mb/s ), XBR 12C0 F1 MCU_I2C0

22 13 | 2% R 3% SR H AR A A

A AR S A H b % g X

LA 4 28 R I BRSO B IR R % AR

7 HLAT 10 7 g S iR

WHE 32 71 FIFO , T2 a5 A

AIRFE L HbRIEIE (MR 4 AL L )

AT FE B B AR

SRR A M

—> TR i

HREZEL , IESHBE TRM 1) 40 — 5 1) A 555 85 (12C) —Ti .
7.4.2.12 MCAN

8 R  (CAN) 2 —F AT @EE L, T AR B A & e ki e dil 34t #f . CAN B %L
mPTRA TR I L B2 Wi AE AR AR R IR JT. fE CAN W2 | 2 BRG] 2L | N
TTE RS RN i RS s — 2otk

MCAN #3745 48 CAN Fil CAN FD ( BA5 R G Hdi s 2% CAN ) 3t CAN FD k) Se B s 75 ik 8 A b
BN BRI A #1548 CAN Al CAN FD #347] DATE R — W28 47 | Ao RAATA o,

ZARFSCHE 2 4 MCAN f8iHe

HREZELE | ES B TRM hgf & — 5 () L 15775 /7 5 (MCAN) —5

7.4.2.13 MCRC #4148

VBUSM CRC #Zfil &2 — N T#4T CRC ( TEM LRI ) PARIEAA il 2R 58 58 BEVEAOREER . 2447 il 25 P (K 9 2
BN MCRC il #50) , — M5 5HEMRE T AFENE . MCRC #ZHilEIIRTTR A —HEE T HES |, AFTIHE
A5 5 5 T E B RIFRIE S EAM LR, MCRC 2l 85 32 (L U AN EIE X 2 MME# 8% JF T 3T CRC 15, I
HFTUAEAE T ds R G0 AT . Gl 1 thn] B TR IR, fEdbEsCrh , MCRC i 3 5 4 il i CPU
R 2 2 B K

ARELZER , SR TRM L2278 (5 — 51 MCRC #2#)7 — 1.
7.4.2.14 MCSPI

MCSPI HBiHe i 2 i3 ARk U 420 38/ AMBE R ER AT 2k

FERIA B4 MCSPI i,

AXREZER , WESHBEML TRM ) 4% — i) Z 88 #1750 #7171 (MCSPI) —i
7.4.2.15 MMCSD

ZA A A 2 SRR 2 A8 (MMCSD) #idk : MMCSDO AT MMCSD1. 44> MMCSD #i5#i 6, & — 4
MMCSD EH1#EH1%s , H MMCSDO 5 MMCO %8¢ , i MMCSD1 5 MMC1 k.
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MMCSD ALz S HF -
—AHAG 8 7 T A B 2R I g i
— AT 4 47 A S 2R I i A
X FF eMMC5.1 FHLHLE (JESD84-B51)
X ¥F SD EALEE I # b iERLYE SDIO 3.00
£ DMA $=#1%% , ¥ SD =2 DMA : DMA2 fil ADMA3
eMMC H1 S briE 5.1 (JESD84-B51)
Z AR B DU R
- HJE AR eMMC FrifE
- f£4{ MMC SDR : 1.8V, 8/4/1 {7 82855 )% , OMHz-25MHz , 25/12.5/3.125MB/s
- 7% SDR : 1.8V, 8/4/1 7855 % , OMHz-50MHz , 50/25/6.25MB/s
- ‘H@ DDR : 1.8V, 8/4 f7 4% & , OMHz-50MHz , 100/50MB/s
HS200 SDR : 1.8V , OMHz-200MHz , 8/4 £ ﬁ'éﬂ%ﬁr“ 200/100MB/s
+ SD E3#F : SDIO. SDR12. SDR25. SDR50. DDR50
© RGUMEHED : CBA 4.0 VBUSM Jazh#tun 1, B 64 A 56 KA 64 frthl |, AR/ N7 19 5
o FEMLRED B 32 AR v R CBA 4.0 VBUSM |, Y 32 frxf 55 i) 5=, deithih i S hbai=t | {X PR/
Uity 771 P
BHREZER , ES R TRM [0 — &P 1) 2848/ 2257 (MMCSD) #/7 —
7.4.2.16 OSPI

J\BEERAT AN 1 (OSPI) EHUE — R R 474N SR 11 (SPI) BBk | SRVFXS AMES AR @ - EAT Bt . X% . DU i\
BRI BNy ] o 2B B AA A S WU 35 A7 2 4 0, AT SRk B A i 4 43 10 FH T DA DA A7 2 40 0 1) B0
VNIRRT S-S

OSPI # L T LAAFfifs s Wbk ELFEAR S (9] G AL PR 35 7 B2 ELFZ MAM R IR A7 AT XS ) AR sl D a4 s XA S 2
i, Hh R BB N F ER AT S L R RAE | B P ECIRES F AR R SRR T . 0 TR AR BEiE
WS SRAM fE F GE A7 fifi s AN R IN A7 2 [ AR, @ AF P2 4 DUIRSE IR R ST N EiZ N # SRAM DLBEAT B,
EIERUAHEAT B o BT ORS00 IS ASE PP v g A e L o A7 4 U7 1) 1% SRAM RIS SE I ] o

BREZELR , ESWEMN TRM 50 —Fh 1) B8 E 77 5f £ (OSPI) —1i
7.4.217 SMEAAUEREE (PCle)

PCle ¥ ARG Fr L N FEZIhAE -

o XU - AR O (RP) 8 s (EP) B3

FUBTERCE |, FHEEEZ A 5.0GT.

SrATEEE 1 AR5 2 XK PIPE £ 1 1Ll 62.5MHz/125MHz 1217
1 AR 2 T |, PIPE 56 EEAREFA 32 £

BN H A A KN 128 71

B RN 8 KN 128 771

B R R UE R KN 4K 775
FRATHI R AP E S 5 KEE - &4 VBUSM #11 F 8 4.
VU B fLEIE (4VC)

AR /N BAR ThRE

SRIS Y #F

HE Y5

- L1 HEE RS SR

- D1 ¥

- L1 HLYR W S HE

THHAESE . MSI FIT MSI-X b
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o 32 N H mh i kA (X8
o RERARIRS (R E (PTM)

HREZER | ES RSB TRM 1) 0% — 5 ) SF 4 0 73F (PCle) %48 — 1.
7.4.2.18 H1T8/fE S % (SerDes) PHY

FIEPEE R T —ANE I 2 B OS2 | i Tl B AT RS/ R 2% (SerDes) £ MY Z B PHY AL R 3 Bk sz
b3/

o HUBIE AT IR A PHY |, BAAH T AMEAT Tx B e A 35 )i A AR B

o WERESTH O NIFATEE D BT T BEE B | DL S B GRS AN S 0 5

o ZEMERAEEL, H RSO 2 BME BRSBTS/ 25088 ( Tx f1 Rx )

o AUBERS | T MERATESMR B A2 IR ] S R IR IR SRS E S

AREZEE , HZSRGE TRM 1805 — B A1 #7775/ F # 75 (SerDes) —i.
7.4.2.19 SZB Il (RTHWWDT)

ARIE T Zas i HA & DA T 28 (WWDT) T A8 SE A il (RTI) Btk
BAREZELE , IS HEEBT TRM 1) 40 & — 5 o 1) 207 87 (RTI/WWDT) #k —5.
7.4.2.20 XUE TR 2% (DMTIMER)

BT &% (DMTIMER) B SCRp LU 22451 -
o TERAG M RBRIIH IR AR A R T

« HBIBTR 32 A it

o SCRRIBERAERI

R LR S

- EShEF N

- REhME b

ATYRAE AR PR (2n , FoH n=[0:8] )
BRI T A N 3, DAR R il 23 /PWM (K SE T ) 155
A IS NaAE4 ((TETHE )

il 32768Hz ThAEHT &1 A4 K 1ms 1541

HAREZEE , S TRM 1502 — 5 il i1 47 28 —5
7.4.2.21 UART

UART SRR DLT 2 T Re
+ 16C750 FH&:1E
o PWHFRIEE N 300bps £ 12Mbps ( MCU_UARTO il MCU_UART1 [R##y 3.7Mbps )
+ {E 1200bps 1 115.2Kbps 2 [i] [ ik B 5
o ERAPEREAER
- T YTE Xon/Xoff ZF4F
- AYRFEEZ RTS fE3) CTS
o AR ER AT R R
- 5. 6. 7. 8 fiFfF
- B AL PRIC (RN 1) L R (MREN 0) ERIEE RS ( ARA BRI AL ) Az AR RIS
- ATAERR 1. 1.5 B 2 ME AL
nliE % AL
A] B A R PR TR
o R (AR AR
AT RF A ORIAS I T
UARTO _Ff i sl i i 284241 2hsg ( CTS. RTS. DSR. DTR. RI A1 DCD )
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o SRR T R G
o ERINANIA [ Dy fE
*  RS-485 AR &% H Bhi B SR

ARELEE , WSS TRM 180 — 5 P I @ A5 578 e Z& 4 (UART) —i.

7.4.2.22 BRHBITELTRS (USBSS)

A EAT ST 550 (USBSS) HEHCCRFLL T 2 IhRE -

WA USB $#0 :
« F¥4 USB 3.1 #iiE
s B4 xHCI1.1 #5E
o UHIHRECEN
- USB F#l :
o EEEEE 118 (5Gbps)
«  Ei# (480Mbps)
« 423 (12Mbps)
+ {Ki% 1.5Mbps)
- USB & 4&/4M% -
« i (480Mbps)
« 423 (12Mbps)
- USB MU thik &

USB AU LT -
© 64 it

o ZIK 96 A AR D i
. 256 MER

+ MSI

o MRAELA

HREZEER , B TRM v f & — =0 @ # 776026 (USB) 754 —Ti.
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8 R SEHEANAT R

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya L, T AR R AR R e B . TI & 7 S 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 BT ANAG R FE A HE
8.1.1 BJF
8.1.1.1 BB

* VDD_CORE 7£ 0.75V TFigfrThl , T UL FEESE , ZarmELci e b FENDNBEE (8iEF N
VDD _CORE 7t 0.85V FizfTit , £/ OFEFRAHIE ) : 0.75V/0.85V CORE Hijli. 0.85V RAM HiJi. 3.3V 10
YR, 1.8V 10 HLJE. 1V8 BALHLJEF 1.1V/1.2V DDR 10 HR. &S RV AR &80, it 1
fife s 2 HLYR 51 A A A 77 30 2 FR IR Ve AT i AR FLYR A EE IC (PMIC) BB/ LI FE ¥ 83 1 LDO %543 37
KRR RS, TPS65219 /& —FURA R 2= [ L ib i) PMIC |, ‘& B A EMGER/ER . LDO. £
REBT 5. FAIRAERMGES , aR At e BB T &, RN T BANE AL . A % i T i FEL IR
BCEZRL V7 TR E IR T M5 .

H/iE
% o VDD_CORE 7 0.75V ¢ 0.85V TFizfr. 4 VDD_CORE 7£ 0.75V TFigfThf ,
VDD_CORE #ZitH % H 0.75V HjEftE |, FFEA X T VDDR_CORE & X4 b0 F AT LI P o 24
VDD CORE # 0.85V iz 4T F K , VDD CORE @ Zi 1 5 VDDA_OP85 USBO .
VDDA 0P85 SERDESO . VDDA 0P85 SERDESO C . VDD _MMCO . VDDA DLL_MMCO i
VDDR_CORE #H [A] () FE R A L .

%1
Zas IH IR ST R H E LI 1.8V LDO |, LAE{XAE eFuse ZifeiilialJy VPP fiiii. It LDO &Ew ik
[, AAE R 2R AL eFuse it 4 7 2.

8.1.1.2 P B I 45 Szt ¥ =

Sitara AbEEASHC AL 2%« SEHl S5 0 M OVBCHLRZE B SRR i T . IX R PCB & /245 5 LR AL L L 2 48
W FEARCE AR T TI A SCREEAR LR 05 Bl & 1 F AR e -4 i 1 it

8.1.2 SF BB IR G 4%
BHRINIIRG BB 2SR | iES A% —3.
8.1.3JTAG. (EFIRE

TEMIACE (TI) TR MY RIT R RS0 (XDS™) JTAG fZfil 4t , Br 7 JTAG (24, bRt il il sg. XDS
HAR R R R 7 A R B .

AR ITAG. 1 BAEREAT &I R |, 5 S 50 EARERHCL AR S E T
8.1.4 K&/ HI 7/
ARARMEHAR G M EZELE |, ES W 7 EZEELR .
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8.2 /M FIE O MM IHER
8.2.1 DDR H BE IR i2 11 Al jg i 26 75 B
AMB4x\AM243x DDR HL gt i TH A R AT 2e 5 /e B A2 N AT Wik A 4 DDR RAEMISLIL , H ZoRIBH N —

HATRAIATLAN |, fER T N RS AE XS T1 SR I S R i e vt s TH AN SRR A SRS TR 48 S R ) L
{iF] DDR4 5% LPDDR4 171 #% [ F BR AR 1361t o
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8.2.2 OSPI/QSPI/SPI H EE8R it AT /G755
PLR #540 VELRA 48 1 AE3%E 4 OSPIl. QSPI B SPI #3115 2 Z <7 ) PCB A2kt .
8.2.2.1 £, AWEE PHY IR [ELAT A #E AR

* OSPI[X]_CLK % th 5| J6 25042 3 fr 42 1) OSPI/QSPI/SPI #5F 1) CLK 4 A5 i

* M OSPIX]_CLK 5| AR priZ (¥ OSPI/QSPI/SPI &4 CLK 51 ( A 2 B ) HIE SALRRIEIR 420 < 450ps
( FIREELN Tem | TG 262979 8cm )

+ > OSPI[x]_D[y] #1 OSPI[x]_CSn[z] 5|2 fir &+ FAH R OSPI/QSPI/SPI S5 44#dE fnfz= il 5 i ( E 2 F , 8¢
F 2 E ) FIE SR EIR 41215 T I OSPIX]_CLK 5| £ friZ#: OSPI/QSPI/SPI #3414 CLK 515 (A £ B )
YRR L SIS

« UK 50Q PCB ikt fh B —& e A |, il 8-1 for

o ARRRIEIRFIULED
- (A% B) < 450ps
- (E®F,8FHE)=( (A% B)+60ps)

>
w

R1

OSPI/QSPI/SPI

OSPI[x]_CLK Device Clock Input

Y

OSPI[x]_LBCLKO

7

OSPI[x]_DQS OSPI Device DQS
E F
-O O
OSPI[x]_Dly], OSPI/QSPI/SPI
OSPI[x]_CSn[z] Device I0O[y], CS#

OSPI_Board 01

i

A RESELT OSPIX]_CLK Sl 0Q B (R1) 2 T3 (iR FE ) M 56ooth.

& 8-1. 3B, AEE PHY 3F B P4 #0230 81 Y] OSPI 3 H )R # K
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8.2.2.2 MR R BR AR A ]

*+  OSPI[X]_CLK %yt 51 Bl 405% 4 21 T #21¥1 OSPI/QSPI/SPI 2344 (1) CLK 4 X\ 51

+  OSPI[x]_LBCLKO #5152 452 [7] OSPI[x]_DQS #i A\ 5

+ OSPI[x]_LBCLKO 75| 1%l OSPI[x]_DQS 5|l ( C 2| D ) (M5 FALELLIR LKL & OSPI[X]_CLK 5| B E] fr
B2 OSPI/QSPI/SPI #34 CLK i ( A 2| B ) HIEIEIEIR K fi

« 44> OSPI[x]_DI[y] 1 OSPI[x]_CSn[z] 5| HZI A% 4 OSPI/QSPI/SPI #3448 Az 51 | (E 2] F , 8¢
F 3| E ) §15 S IR L1245 T I OSPI[X]_CLK 3| JiIEI fri%4% OSPI/QSPI/SPI 4 CLK 3/l (A £ B )
FIE S AR LR

o UK 50Q PCB itk 5 s Bt —ii i i, Wk 8-2 fis

o ALREALIBFLAD
- (C#D)=2x( (AFIB)x30ps) , &M FimKIE&M .
- (EZF,sFFE)=( (A% B)+60ps)

#HiE
AR LS AR PR [ R BRI [R] 225K ( BH 3% 6-106 OSPIO #7/742K - PHY DDR #:C H4i'5 8 016 MIZH0E

) "ATRER T #7 OSPI/QSPI/SPI 3 EHE AL AR FF I 7] . EIXFhiE LR , AT LAJ2> OPSI[x]_LBCLKO
S| E] OSPI[X]_DQS 51 ( C #| D) [IfEHELER |, LSRBEAAMG AR FR 8]

A B

R1

0Q*

OSPI/QSPI/SPI
OSPI[x]_CLK Device Clock Input
C
R1
0Q*

OSPI[x]_LBCLKO

A

OSPI[x]_DQS OSPI Device DQS
E F
-O O
OSPI[x]_Dly], OSPI/QSPI/SPI
OSPI[x]_CSn[z] Device 10[y], CS#

OSPI_Board_02

*0Q HBHZY (R1) R EeSEiL OSPIX]_CLK #1 OSPI[x]_LBCLKO 5l , &M THif ( Wk FE ) 8 &6 oot

K 8-2. SRR EI ) OSPI &8s R
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8.2.2.3 DQS ( fUEH T /\B% SPI 244 )

+  OSPI[X]_CLK %yt 5 Blh 405% 4 21 T #21¥1 OSPI/QSPI/SPI 2344 (1) CLK 4\ 51

« JITi%E$E OSPI/QSPI/SPI #3141 DQS 5| il i+ 3] OSPI[x]_DQS 3| i

« MR OSPI/QSPI/SPI #44 DQS 3| f#1%] OSPI[x]_DQS 5l ( D 3| C ) W5 SALIE IR L L1 25T
OSPI[x]_CLK 5| % firi%#: OSPI/QSPI/SPI #&f CLK 31 ( A & B ) {5 S4B TR

« 44> OSPI[x]_DI[y] 1 OSPI[x]_CSn[z] 5| HZI A% 48 OSPI/QSPI/SPI #3448 Mz 51 (E 2] F , 8¢
F %) E ) §15 SAEE TR L1245 T I OSPI[X]_CLK 3| JIE fri% 4% OSPI/QSPI/SPI 21 CLK 31l (A £ B )
IS T AL E L IR

o K 50Q PCB ik 5 s s — i , i 8-3 s

o ALRERLIBFLAD
- (D&EC)=( (AEB)+30ps)
- (E®F,®8F3RE)=( (AFB)+60ps)

A B
R1

0Q*

OSPI/QSPI/SPI

OSPI[x]_CLK Device Clock Input

Y

OSPI[x]_LBCLKO

a

OSPI[x]_DQS OSPI Device DQS
E F
—O) Or
OSPI[x]_Dly], OSPI/QSPI/SPI
OSPI[x]_CSn[z] Device |0[y], CS#

OSPI_Boar d_03

* RARESEIL OSPIX]_CLK Sl 0Q siBH s (R1) Z2MHTH0M ( WRFHE ) 5.

& 8-3. DQS [¥] OSPI & FEH K
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8.2.3 USB VBUS #1755

USB 3.1 MVE ALY VBUS HJEE IEHISITH EIA 5.5V , 1ESCFF “H J1Hi%” My mis 20V, — iR 40 M 2k
B KHEN 30V,

et T R A T A8 B BH 23 I 28 42 L9 45 /s VBUS 155 UK (a0l 8-4 B ), IX BRI T ftin 2 5k bras 1F 51
(USBO_VBUS) HyHL . IXEEAMEEHBH &3 A Z N AE T 8N T 1%, FF9 —AE4E BV I s st /N T 100nA.

Device

USBn_VBUS

16.5 kQ 3.48kQ
£1% £1%

VBUS signal

10 kQ
1%

6.8V
(BZX84C6V8 or equivalent)

VSS VSS

J7TES_USB_VBUS_01

| 8-4. USB VBUS il 73 15 A% /40 L Fo %

USBO_VBUS 5| IR o R BB 37 51 I, DUONAE SRR s Bt n VBUS IS DL T, 181 8-4 R A1 & L it 2 BR ]
SKEBRAR A 51 BV N HLR o

8.2.4 RLBIFBN R 1755

VMON_VSYS 5| iRt 1 —Fh s I R G IR A U7 0. 12 3R G0 R 0 2 ) T A RG0S TG e s, Al
AR ELRE 73 s 2% P BRI P B VMON_VSYS 51 il 33 K A1 51 20 T At R 5 P9 9 Pl I v AT B BOR I 4% 1% &
GERLYE , INE] VMON_VSYS ) i I e 55 A SR vE it e DU I R A LR A o AR FE T TS B4 B el
BEL7> s a5 LR IR TP EIN , BRGEBeh A ST 5 KB 28 5t LR Fi P ik 1 A

TE VLT HLBH 7 2% FL BRI, it N 2l TR S ECR G YR WSO Bk 1 S T AR SRR IR R . EE R
VMON_VSYS % N BRE WG FE |, HARFRE AN 0.45V , 284y £3%. Z VU B AL R BUIRE 2N 1% 1)
FL BEL 8 SR S P FEL R 43 FE 2 o 3K ) B KRR 2 St /s FRL R 8 22 S T AR 1 . 1B L2005 & 5 VMON_VSYS M1 %
NIRH , BOMARATRN GBI a2 e o e i bre A a2 . itihn 0.45V HERS , VMON_VSYS %
NI HIEEY 10nA 2 2.5pA.

&1
FLBH 73 s 85 (e UF BLRA ORAE IEFIBAT 26T, i i R RS 48 AN L @ ki 774 11 #4873 g LA e K AHL -

K 8-5 4t ¥ — Al , Hrh RS IRIIFR AR SN BV, SRRl BI{E Y BV - 10% 5 4.5V,

T RG], Bk N G AR G R L B 2B T AR AR B e s KA R BIE . RS NMERGHRE T
[ 10% 2 B ASSS Bk IR 1) 40 s 2 it | FE 2% VMON_VSYS 4 A\ B A 0.45V + 3% (Ha8f . 4 75 2% i v PH 4%
2 ZE A N IR PRSI (B e Kb 2 s AR i R AR B SR . FE IR RSP A d K M ok FL R Y T AHE I, RGN
R E LI TN © RTMEAN 1% K. R2 MI{EN 1% &, F3i0_E VMON_VSYS 5| 4 A\ s BN 2.5pA.
PRA R1=4.81KQ H R2 =40.2KQ FJHHA EZSH , P i Kok R{E N 4.517V.

— BEFE TR D OO B T HE | RGBT G UAT DA TSR 0 4 R B E e MR L %
HETTE RT HHMEN 1% . R2 MIMEDA 1% R HAm AR F IRy 10nA BRI 42 0.45V - 3% it Bk . %
B NI AN B4 L BEL AR, &5 R v Ml BI{E 4.013V
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ZonliER T — NEREN 4.013V & 4.517V IR S HEIEHEBE R & . 2 VMON_VSYS f NJRHA N 2.5uA B
ZIEE ) 250mV 2T +3% 1) VMON_VSYS i N\ RERSE G, 29 150mV 52l +1% KA ZTIA
K, 23 100mV 2@t 73R 2 51 A,

ARG 4.5V I, 2o bk PR F BEL(E S A B R AR AR A 100pA FA i B FELI . R AT 4 L REL
Iy A% O B R K= KL AmA , TR IR 100mV 5 80R 22 PR A R4 10mV. (Rt , REEBih N fifEiL
FEOTIHER 75 2 55 18 A B T 2 0 B LR 5 TR ZE 2 I 98 R

H1F VMON_VSYS FLA /) (3 it AURE 285 B0 e e FE RN, 2R e LT N G I A 2505 R AE 7 s 5 it s S UL Mg 7
Bk XANEEAE R L — Ao ARSIl | Kl 8-5 . AR, RGuiih A 52 ZUAR I 22 4t i s 75 A0t
D 25 A 1 TS 152 A 5 AL D 43 POV 2 I ]

Device

VMON_VSYS

VSYS
(System Power Supply)

40.2 kQ £1%

C1
Value = Determined by system designer

R1

VSS

SPRSP56_VMON_ER_MON_01

&l 8-5. RS HEIF I 70 B A% LG

VMON_1P8_MCU F1 VMON_1P8_ SOC 5| JHI$Zfit 7 —Fp W 4h3a8 1.8V HIRAT k. IXUL5| AN B2 %
HHJE. SoC P FNIX L 5| HIFAF — MRSl T — AN B B S B P FL R 2 TR 2% o 800 AT AT B Y 36
BHA> FE 28 HEATSRAE | DABIEE 24 1) R A A T

VMON_3P3_MCU #1 VMON_3P3_SOC 5| ji$gfit 7 —Fh 408 3.3V IR k. IXLLs| M H S 3 %
HIHEIH. SoC W NIX L 5] I & — N ESEIL T — AN BA B ) S s B2 R 28 o 3K AR o] DA R4S P93
BHA> FE 28 AT SR AR , DAOUEE 2 1 R A s A

8.2.5 BiFEE MG EHLTIEH

R B A R AR R AR r B AL T W o miE ZE M E S I A R He 5. B FE PCB #E& MM kHE T LA AT 28 (i
B KEREEERR . T A SCRFIEAE N FH M b BT 605 10 FE AR 13 B e it

8.2.6 HHMEA T KI5-F

DSP il ARM L F A 35 488 H-46 71 0 6 S B8 P S SREE T 20T e S AR U7 AT 5. A3
B T SRR R A R LA TR 0TS B T1 OURRIRRI L T 45 (4 0 RS
it
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8.3 M ph M ZkTaFe

8.3.1 IR B/

FE VLT BRI B R AR B

VT A b R FLES TR R AT RE SR AE B A 2R 5 | B

£ PCB [WANZA0 B AR |, JFRBEGEAALKIE | Dk 34 - Rl g b HAbE 5 1 4.

£ PCB IAHAR 2 FISCE — NS 1, A8 T BT & i f B oA A a4 FR R AT A R 7 o

TE SR L o FRA BERE B 3, CABE (e 5 b i L B A A LA R — 2 BB AR E 5. A Z AN AL
DAPHEE A, A6 LA AT A AR v B R o

7£ MCU_OSCO_XI fil MCU_OSCO0_XO {55 Z [afi B Bh 4 , LUE MCU_OSCO_XO0 155 f
MCU_OSCO_XI {55 H Bt . N2 A FLUAPHE T3, (6B AT AT R I e vk

WRAE PCB (IR Z Fpph s ol | WIS BT o Ak LI e b 2 e R M 977 4 iz T e 4 B A 40 2 R 2 b P T
ISR VSS e P

#iE
£ MCU_OSCO_XI 1l MCU_OSCO_XO 155 2 [ SEHLHE 0 B 57 0] T2 7T e/ M 5 2 8 9 7037
HEREE, ERXNME S HAFEZIS LT |, R IXPAME 50 A S8 A B2 A Rt B R &
SHBCRAS G 2, 2 M R LR SR I RE T -

GND vias
Device

S
S
7]
=
O

o

©

GND guard— o

MCU_OSCO0_XO
GND vias
& 8-6. MCU_OSCO0 PCB 3k
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9 BT SR
9.1 Ff-ar AN

N T AR TR AT AL I B, TI AT N A FE R AN S B T B 28 F RS0 e T RTS8 . A2 F 4R L
BHUT=AMSPHE S —A  X. P ECnull ( TRTZ ) ( Blan , AMB442BSFFHAALY ) o fEMHAXER (T1) AR
YT AR AT BRI BT e R R A - TMDX A1 TMDS. X EERTZ0FR T2 IF R IR BB, B
M AR (TMDX) B 2|58 &A% 47 84 F T2 (TMDS).

e T R AL IRURE -

X IR E A R A B & TOMVE bR HE | I HLAT REAME AT 2R P R -
P JEARY B AN R AR | I HAS— 15 G e & bR HE R

null (ZH ) SEEFTEZRIFHAT G & i I 0 A B I A 7= FOA

SR L EIF R IEARRE
TMDX AR EINACES (TI) 585 P9 305 IR AT R = i
TMDS FEAEBME TR = o
X Al P 234080 TMDX & S T B AEGERRIN B a0 T S 37 553K
TR AR T A &,
AEFEISAERN TMDS & SC i L E b7 se e iR | FE B2 R E M S D2 52 2 iE. TI MIPRHERAZIE
Pz EH
T R JE R B (X B3 P ) MM R K T AR AEAE P28 o B T I R B P T A 2 O R AT R, iR
PN ES (T1) BEBE 7P e 834 FAR M A 72 R G B IS T A& 1042 7= 2848
WnEE ALV 25287 AM6GAX S8R AT IS AE RS | 1S A SRS AR B R BR3P i) T1 Bk (ti.com) B4
e R T AN ERE.
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9.1.1 prilEdf S5 5%
&iE

FELE S AR A B R TR R R T T A — N BETEAR R |, 2R R A I R b AR . BeAh , — 252
PP B0 3 S AR €20t T LA AR 7 (4 IR AT AT P AN TR o I 22 7 AR B, AN il SEE

4@; SITARA

aBBBBBBr

ZfYytPPPQ1
XXXXXXX

A1 (PIN ONE INDICATOR) YYY G1

20

& 9-1. BRI HS%
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Sitara™, XDS™, Code Composer Studio™, and TI E2E™ are trademarks of Texas Instruments.
CoreSight™ is a trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

Arm® and Cortex® are registered trademarks of Arm Limited.

TrustZone® is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
PCI-Express® is a registered trademark of PCI-SIG.

EtherCAT® is a registered trademark of Beckhoff Automation GmbH.

Eclipse® is a registered trademark of Eclipse Foundation AISBL.
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Changes from APRIL 22, 2024 to DECEMBER 19, 2025 (from Revision G (APRIL 2024) to
Revision H (DECEMBER 2025)) Page
o BB T A2 B R I I T T o e 1
o (LhEeTTHER ) : FEHT T PRU-ICSS B UL S8 A SCRFIITA T AE oo, 4
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HZae ) U, AEFEE MMCO_CMD GBI AL o ceoeeeeeeeeeeeeeeeee e 10

( 51T - 5110 F18. G18. J21. G19. K20. J20. J18. J17. H17. H19H18 F1 G17 ) : M “HiJ§ “%|

Hfl% 7 VDD_MMCO #1 VDD_DLL_MMCO W% HIEHL , I8 MMCO 10 TAE HL R 51X 2 Y% R .. 13
( BIBJELE - 5180 AA20. AA19. U16. U17 A1 T14) : M “eJ5 “#dh ik 7 VDDA 0P85 USBO 4% Hilk
B, B USBO 1O TAEHL R 512 IR FLTE L TE TC oottt ettt e e ee e 13

o (SIBJEME - 31 T13. W16, W17, Y15. Y16. AA16 Al AA17 ) : M “HLIE “FIh il T
VDDA _0P85 SERDESO #i1 VDDA 0P85 SERDESO0 _C W% HLi#L , K5 SERDESO 10 TAF ik SiX b
iR L K v SO U T T TV T U U TR OSSOSO USRS SRRSO 13
o (SIBJEM - 51 J21) 7 “EAIHREIEECRES (RXTXHE) ) “Fid , % MMCO_CMD 51 it TX EM
CRM BN ¢, DRI E NI AR I IERER IR 13
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o (E5UH -EPWMO ) : BUE T EHRPWMO _SYNCO B ST oo 61
c (1ESUH -EPWM3) : 53 7 EHRPWM3_SYNCO fE ST .o 61
o (fE5UH -EPWMG ) : BIET EHRPWMG_SYNCO 1Z 5T H ..ot 62
s (155U -MCSPI4 ) : BIET SPI4_CS2 M1 SPI4_ CS3 AE G UM ettt 74
o (MBI - HIE ) : BOH 75 CAP_VDDSx 5| JHIAHICIIIE | DAIR B o 25 B 20 1) 06 BE 1 A 28 oAt % 23k
SRS 77
o (MBS - YR ) B T LA B DA B LI BE 77
o (fESUH - IR ) - BET T EXT_REFCLKA (S S IHEEMIUEEH oo 88
o (fESUH -MCU R4t ) : BH T MCU_PORZ (55 IHAEMIUEEH ..o 88
o (BINERER ) - BT 12C0 F1 MCU_I2CO /RERIIEZER U |, MELELEE GPIO 155 hRER R4
R A SRS P SRR SR 93
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o (AN ERRBUEAE ) - SEH T LA EIEEI UL DU B LTI o 98
o (( BHUNEIEL) WY 125°C b AR ZE I R AR A IR R TR oo 100
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=< OOORRRRR 139
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PACKAGE OPTION ADDENDUM

7-Jan-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
AM6411BKCGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6411B
TRAY (5+1) KCGHAALV
709
AM6411BKCGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 125 AM6411B
TRAY (5+1) KCGHAALV
709
AM6411BSCGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6411B
TRAY (5+1) SCGHAALV
709
AM6411BSCGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 125 AM6411B
TRAY (5+1) SCGHAALV
709
AM6411BSCGHIALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call Tl Level-3-250C-168 HR -40 to 125 AM6411B
SCGHIALV
709
AM6411BSCGHIALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 125 AM6411B
SCGHIALV
709
AM6412BKCGHAALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6412B
KCGHAALV
709
AM6412BKCGHAALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6412B
KCGHAALV
709
AM6412BSCGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6412B
TRAY (5+1) SCGHAALV
709
AM6412BSCGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6412B
TRAY (5+1) SCGHAALV
709
AM6421BSDGHAALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6421B
SDGHAALV
709
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ®)
AM6421BSDGHAALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6421B
SDGHAALV
709
AMG6421BSEFHAALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6421B
SEFHAALV
709
AM6421BSEFHAALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6421B
SEFHAALV
709
AM6421BSFFHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6421B
TRAY (5+1) SFFHAALV
709
AM6421BSFFHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6421B
TRAY (5+1) SFFHAALV
709
AM6421BSFGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6421B
TRAY (5+1) SFGHAALV
709
AM6421BSFGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6421B
TRAY (5+1) SFGHAALV
709
AM6422BSDFHAALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6422B
SDFHAALV
709
AM6422BSDFHAALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6422B
SDFHAALV
709
AM6422BSDGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6422B
TRAY (5+1) SDGHAALV
709
AM6422BSDGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6422B
TRAY (5+1) SDGHAALV
709
AM6441BSEFHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6441B
TRAY (5+1) SEFHAALV
709
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
AM6441BSEFHAALV.B Active Production ~ FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6441B
TRAY (5+1) SEFHAALV
709
AM6441BSEGHAALVR Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call TI Level-3-250C-168 HR -40 to 105 AM6441B
SEGHAALV
709
AM6441BSEGHAALVR.B Active Production FCBGA (ALV) | 441 500 | LARGE T&R Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6441B
SEGHAALV
709
AM6441BSFFHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6441B
TRAY (5+1) SFFHAALV
709
AM6441BSFFHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6441B
TRAY (5+1) SFFHAALV
709
AM6442BSDGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SDGHAALV
709
AM6442BSDGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SDGHAALV
709
AM6442BSEFHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SEFHAALV
709
AM6442BSEFHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SEFHAALV
709
AM6442BSEGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SEGHAALV
709
AM6442BSEGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SEGHAALV
709
AM6442BSFFHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SFFHAALV
709
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
AM6442BSFFHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SFFHAALV
709
AM6442BSFGHAALV Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SFGHAALV
709
AM6442BSFGHAALV.B Active Production FCBGA (ALV) | 441 84 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6442B
TRAY (5+1) SFGHAALV
709

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
AM6411BSCGHIALVR | FCBGA ALV 441 500 330.0 324 176 | 176 | 3.74 | 24.0 | 32.0 Q1
AM6412BKCGHAALVR | FCBGA ALV 441 500 330.0 324 176 | 176 | 3.74 | 240 | 32.0 Q1
AM6421BSDGHAALVR | FCBGA ALV 441 500 330.0 324 176 | 176 | 3.74 | 24.0 | 32.0 Q1
AM6421BSEFHAALVR | FCBGA ALV 441 500 330.0 324 17.6 | 176 | 3.74 | 24.0 | 32.0 Q1
AM6422BSDFHAALVR | FCBGA ALV 441 500 330.0 324 176 | 176 | 3.74 | 24.0 | 32.0 Q1
AM6441BSEGHAALVR | FCBGA ALV 441 500 330.0 324 176 | 176 | 3.74 | 240 | 32.0 Q1
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 7-Jan-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

AM6411BSCGHIALVR FCBGA ALV 441 500 336.6 336.6 41.3
AM6412BKCGHAALVR FCBGA ALV 441 500 336.6 336.6 41.3
AM6421BSDGHAALVR FCBGA ALV 441 500 336.6 336.6 41.3
AM6421BSEFHAALVR FCBGA ALV 441 500 336.6 336.6 41.3
AM6422BSDFHAALVR FCBGA ALV 441 500 336.6 336.6 41.3
AM6441BSEGHAALVR FCBGA ALV 441 500 336.6 336.6 41.3
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TRAY
L - Outer tray length without tabs & KO -
< > Outer
tray
++++++++++++++ 4+ heignt
1+ +++++++++++++ 4+ '

— W -
++++++++++++ + + +||oue
++++++++++++++ + [0

= width

> | |
t—;—l——l—-l——l—-l——l—-l——|—-l—-|——|—-l——|—-l— -

! i [

: -
P1 - Tray unit pocket pitch

CW - Measurement for tray edge (Y direction) to corner pocket center

— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal

Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw

Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69

AM6411BKCGHAALV ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6411BKCGHAALV.B ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6411BSCGHAALV ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6411BSCGHAALV.B ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 14.5 | 14.55
AM6412BSCGHAALV ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6412BSCGHAALV.B ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6421BSFFHAALV ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6421BSFFHAALV.B ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 14.5 | 14.55
AM6421BSFGHAALV ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6421BSFGHAALV.B ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6422BSDGHAALV ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6422BSDGHAALV.B ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 14.5 | 14.55
AM6441BSEFHAALV ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6441BSEFHAALV.B ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6441BSFFHAALV ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 145 | 14.55
AM6441BSFFHAALV.B ALV FCBGA 441 84 6x14 150 315 | 135.9 | 7620 22 14.5 | 14.55
AM6442BSDGHAALV ALV FCBGA 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14.55
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Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw

Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)

69

AM6442BSDGHAALV.B ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 14.5 | 14.55

AM6442BSEFHAALV ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14,55

AM6442BSEFHAALV.B ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 1455

AM6442BSEGHAALV ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 1455

AM6442BSEGHAALV.B ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 14.5 | 14.55

AM6442BSFFHAALV ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14,55

AM6442BSFFHAALV.B ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 14,55

AM6442BSFGHAALV ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 145 | 1455

AM6442BSFGHAALV.B ALV FCBGA | 441 84 6x 14 150 315 | 135.9 | 7620 22 14.5 | 14.55
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PACKAGE OUTLINE
FCBGA - 2.657 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
ALVO0O441A FCBGA - 2.657 mm max height

BALL GRID ARRAY
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LAND PATTERN EXAMPLE
EXPOSED METAL SNOWN
SCALE:6X

EXPOSED METAL

©0.4) 0.07 MAX 0.07 MIN METAL UNDER
METAL / SOLDER MASK
/ \
I |
\

I
\ !
SOLDER MASK — " /\ (@0.4)
OPENING EXPOSED METAL SOLDER MASK
OPENING
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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