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i.MX 8M Mini introduction

TRS R

Arm Cortex-A53 MPCore & PUXI#R Cortex-A53 AbFEZ%

+ 32 KB L1354 %47

+ 32 KB L1 $i¥n 1y

« SZJH NEON AR KIBARA I 518 (MPE) e R ts 4 2 Bl 488y
* S FF VFPv4-D16 JEMIH0F S50 (FPUD

SFF 64 i Armv8-A 42y
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o PSP EUTC L BE S A
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i.MX 8M Mini introduction
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i.MX 8M Mini introduction
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Security Main CPU Platform Connectivity and 1/0

1 GB Ethernet

Quad Cortex-AS3 (IEEE1588, EEE, and AVB)

32 KB I-cache 32 KB D-cache S/PDIF Rx and Tx

NEON FPU
5x 12S/SAl

512 KB L2 Cache

2x USB 2.0 OTG and PHY

Low Power, Security CPU

1x PCle 2.0 (1-lane)

Cortex-M4
4x UART
System Control 16 KB I-cache 16 KB D-cache
4% 12C, 3x ECSPI
256 KB TCM
PDM
Multimedia

3D Graphics: GC NanoUltra External Memory

2D Graphics: GC320 LPDDR4/DDR4/DDR3L

1080p60 H265, VP9 decoder 2x eMMC 5.1/3x SD 3.0
1080p60 H264, VP8 decoder

1080p60 H.264, VP8 encoder NAND CTL (BCH62)

4-lane MIPI-CSI Interface

1x FlexSPI
4-lane MIPI-DSI Interface

B 1. i.MX 8M EI/R R SHER
1.2 EfE B
72 2 W AEHE IR T ) T AT AR AR S s R A EIE BT T RE AT IS S . iR
TR 5 WA SRR, BB T A B ), 1R IS NXP K.
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® 2, B AS

B -AS53 BE ure T
KR W WAL R CPUBMEESE | prmansp | i rsrpsn ok
% ©
J
i.MX 8M 4% | MIMX8MMBDVTLZAA | 4x A53, M4, GPU, 1.8 T Ik HRE 0%]+95 [14x14 =%
B VUL AL VPU X,
0.5 = KIal#H
i.MX 8M 4% | MIMXS8MM5DVTLZAA | 4x A53, M4, GPU 1.8 T Ik WHWHRE 0F+95 [14x14 =%
Vg5 ),
0.5 =K [AliE
i.MX 8M &4% | MIMX8MMSDVTLZCA | 4x A53, M4, GPU, 1.8 T Ik HRE 03495 [14x14 %
UG WA X,
Immersiv3D 0.5 =ZK(al#H
ATMOS 41
i.MX 8M &4% | MIMX8MMSDVTLZDA | 4x A53, M4, GPU, 1.8 T Ik HRE 03495 [14x14 %
UG G TR At *,
Immersiv3D 0.5 ZK[alE
ATMOS A1 DTS
TR
i.MX 8M 4% | MIMX8MM4DVTLZAA | 2x A53, M4, GPU, 1.8 T-Jk WHRE 0 %495 [14x14 %
L VPU X,
0.5 = KIal#H
i.MX 8M £ | MIMXSMM3DVTLZAA | 2x A53, M4, GPU 1.8 TJk WHRE 0%]+95 [14x14 Z
% DualLite x,
0.5 =K [a)E
i.MX 8M &%4% | MIMX8MM2DVTLZAA | 1x A53, M4, GPU, 1.8 T Ik WA 03495 [14x14 %
Pz VPU x,
0.5 =K
iMX 8M % | MIMX8MM1DVTLZAA | 1x A53, M4, GPU 1.8 T Ik WHRE 0%/+95 [14x14 %
% SoloLite X,
0.5 =K H)

1 Supply of this Implementation of Dolby technology does not convey a license nor imply a right under any patent, or any other
industrial or intellectual property right of Dolby Laboratories, to use this Implementation in any finished end-user or ready-
to-use final product. It is hereby notified that a license for such use is required from Dolby Laboratories.

Figure 2 describes the part number nomenclature so that the users can identify the characteristics of the
specific part number.

Contact an NXP representative for additional details.
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1x A53, M4, GPU —AF
. &
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BRFIR

2 BEBRIIR

i.MX 8M Mini R 51| AbH 48 60 5 S Fh B AR B . 38 3 4 BRI Fi iR X Lesith
£ 3.i.MX 8M RARIERFI R

HeBhie X ERAZ K BB
32k R% 44 Nk R 4t 32 KHz #k ¥ 28 F/E RTC A p S8R i b (A i il e ml A ER A5
32.768 KHz 1R ¥ #e i fit .
APBH-DMA NAND [A {741 BCH ECC DMA| Fi-F GPMI2 #:1E ] DMA 54128 .
s il 2%
FE FEVE Arm Core Platform f35—/MY Cortex-A53 #% L Fil—> Cortex-M4
lro Cortex-A53 % LVELFEM ST, 02 EArahlgs. $%%
Ehizl e (SCUD. A ifEHI#: (GIC). RAITIEE. FHI
HyF0 CoreSight i, Cortex-M4 A% F/EZ ez il % o
BCH Binary-BCH ECC 4b¥E 2% BCH #ilt >y NAND [N 773l 2s (GPMD $24t =ik 62 f7f1 ECC fn
Rl
CAAM 105 03 e A IE A CAAM & — /NI EE I 88 FARIE AR . CAAM SEIL T LA Ak
IR K. AT sE A T 2SI R R S R Oy BE ML Bk R s
(PRNG). PRNG 7]
FE R ARdE SH AT (NIST) a5 8k iEit%) (CAVP),
CAAMESZHL T 224 N AENLE . 7E1.MX 8M Mini &b B 88 rhr, 424t %2
4 INTEN 32 KB.
CCM e s s A, 308 XU A T RGN BRI E B 0 A, LR RS HIRE R
GPC HIRIERI, RGEBEHIE
SRC
CSsu rp ez 4 i k224 (CSU) 35 7E 1.MX 8M Mini & 1 il 78 4T 1 2 41
Ho
CTI-0 2 Y Sl TR RAED (CTD it TR CTHH M AT X ik
CTI-1 CTI it Cortex-A53 1% LF & 11 P16 .
CTI-2
CTI-3
CTI-4
DAP VR Ui 1n) o DAP MRS IR Sei Vs i), T AN 2188 IEAZ O i)«
o RYGNAEFIAN A7 2%
o BT R B 2T AT
DAP iB424t 7 xF JTAG 5 A 85 15 14
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DDRC KB o 2R 4 1 2 DDR %] 23 B LA N ThfE:
« ¥ 32/16 {7 LPDDR4 (&ik 1.5 GHz). DDR4-2400 #1 DDR3L-
1600
« THEIS 8 Gbyte 9 DDR M AE4EIA]
eCSPI1 Al At B 1 SPI AR FD AT O, SR R HIE 52 Mbit's. AIEE A
eCSPI2 FERMBE, CSCR— NS iE .
eCSPI3
HRFR
# 3. i.MX 8M RRBEF|FR (42)
BRBhERF XERZFR HERHR
ENET1 DL P42 1) 2% DL WS4 o) 4% 1) 2% (MAC) B 7E 32 FF 10/100/1000 Mbps LAk
WI/IEEE 802.3 (4% . 5 AN K Az N IR 28 T BE SR 5€ il AR
W8 0. B % A 0 hardwa 4 IEEE 1588 f7ift. it &
ENET &35 i.MX 8M S 15 4 P8 22 FAF (IMXSMMRM) T fif
P
FlexSPI FlexSPI FlexSPI B 78 M B AT INAZ % & 1082 o AR 5 DU T Thig:
o RIGWIFH G5, SCRRSFRINAE LR 7 15 %
o BB DY PR AR R A
o BRI T R XU B S R AR A
o AT N
« DMA % #
o PNAF SRS B 1) T ) N A 4%
o ZEUIM, MAFREIEA WAL IR G HATHE X
GIC I8 FH R g ) 2 GIC AR B &M T REMFTA R W, R TERL.
GPIO1 A 1O R FHF-4h0 1C (3@ s N . B4 GPIO BB S # ik 32 Az
GPIO2 110,
GPIO3
GPI04
GPIO5
GPMI WHNAEND GPMI #5735 NAND A7 4188 (GPMI2) 1L 8 1~ NAND #

% 62 i ECC N /MARZ . GPMI Jy4%/4~ NAND % 4% 32 7 50l i
DMA ik .
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GPT1 8T 2 A GPT #2 —A 32 f1H“ H Mz 4778k & B Fs e "Bt 2%
GPT2 A T A TR RS DA S LB AN B AR 2 . AT DA A
g,ﬂj PO SRR, IF ELAT AR B ONAE le bR 3K R A kot
oPT5 MBS ER % . it S E N E R BN EIL A T o, &
oPT6 Al LA I/ O AL 35T U B BRI MR . S T 0
B 5T AT L EL R AR S AR 7 . e 28 0T DARC BN 7E
ARl P E R A AT .
GPU3D B AL FE . 5T-3D GPU3D vy 3D K H LR balivh o, HAEWHAESThR,
DR R o 3847 S T 5 B 132 X B TR R AR T -
12C1 B 2Cc N F 2C AN SRR AT D . S FFEIA 320 kbps HIEE R .
12C2
12C3
12C4
IOMUXC IOMUX $2: 1| YR RIER /0 2B EH . 8 10 BEEG —NEIAThRELL K
JUAN% I ThfE. % FThee R YA TRE B M.
HEHRFR
£ 3. i.MX 8M RREHRFFR (82
HRBCAF X2 FEHR
MIPI CSI2 (JUZi&) | MIPIAEHLEITED ARPSE L T — A PUETE MIPI AN S /78 0, Ha KRR N 1.5
Gbps.
MIPI DSI (JU%i&) MIPI &~ BB AT4 10 ARSI EE MIPI ER8B1TH: I, KRR RN 1.5 Gbps.
OCOTP_CTRL OTP #4492 J | OTP #4148 (OCOTP_CTRL) 24t T —/M0, FTiH.
Y FE RN BE A T A E BRI 22 Je R R B RS S B . 1%
YR A A R R 4 (eFUSE). OCOTP_CTRL &4t 7 —
H 5 KRBT Ui RE S, AT T TR RS, AFRESE
BeH M. OCOTP_CTRL N5 FAR-K 2 7o 3 D3R4t 7 S vl A
B TENLA . PRES 22 B F 3 B F ME — S0 bR IR AT . JERSAZAT 5 .
. JTAG . 5] SHr DL 7 Bk A BB Bl rY &%
MiEflES .
OCRAM A BN 28 A EAEEHIEE (OCRAM) ML N R G AXI S LN TR
) SRAM Wt H 2 Al B .
1E1.MX 8M Mini kb3 g2, OCRAM H T it 64 fir AX| i £ #5441 256
KB % & RAM.
PCle1 PCI Express 2.0 PCle IP $£{it PCI Express Gen 2.0 Jjjfit.
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PDM ok e 2 P R 1) PDM £ > 1 8 MMl (4 AM#iE).

PMU HJRE T CEA SR IT. HT NS SoC BFg i /1.
PWM1 Jhk v s 1R ) kb T FEE IR H 8 (PWM) B —A> 16 fritEss, FE&dfith, M
PWM2 BRSPS AR S . ERa A S . e 16 47
PWM3 SRR 416 KiH FIFO KA IR 5 35 .
PWM4

SAI1 [R5 35 Fig 1 SAI BEEHRAL T — AR EHEE 1T (SAD, 3247 B Wi [F] 5 1 4 3L
gﬁ:g T H4TE, W 12S. AC97. TDM FIZwfEid4%/DSP 11,

SAI5

SAI6
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HHSR
£ 3. i.MX 8M RARIEERF| R (42)
BeBhie /F X2 K BB

SDMA AL E WAL SDMA J&— £ iBiE 7 % 1 DMA 5188, &l i 35 sh 248 et 5% b oh
IR, AT RKRIEHIES KGR, & BA LN A:
« 16 fira 44 micro-RISC 3| #4245 /5
« ZiBiE DMA 2 %74 32 AN 2 2 % DMA iliE
o 48 MHASEAREENFM, "M RATTREHN &
s WV, BFELME. FIFO f1 2D F4tk
+ Arm f1 SDMA 2 [a] {{ 3L Z Al % 4%
o JEWMG TS0, T 2 F LRI RFIANZATS
o B Eshh e A TE T BE R DMA B0
o DMA &5 1) RIEHb IS B QUEHBIEAD B b HbIE fR3G &L ST

TE bt B D
« DMA i 0] DAKL 3B [ AR ) 3 (BT ASE =0
o S 8 FHIZEMIX, HT EMIv2.5 fRTIE B 58 AL
o SCHEETEIA A CRC 5L
o JHIZAFN API PETT A
sJC 274 JTAG T2 H 8 SJC AW EB LA JITAG B0 (B S JTAG TAP FRAEFRE ).

i.MX 8M Mini ZFI4bFT 545 A JTAG s LI3EAT 2R 7=, MR R 450
Ro BeAh, SJC ML BSR (Bundary Scan Register) #5ifE %%, &
%5 |EEE 1149 3%, 1.
JTAG 5 I A UAE T S WIRR 9256 == Ja shIA U5 i, 1 5 R AN g
Bk, DA R . 1. MX 8M Mini SJC %% T =Fh
A, PABTIE RGBT . fRailid eFUSE Bt B ik,

SNVS LA AR B KA A AR BN, IR A SE el . RS, PR
DA R 33 L SRS T T 7

SPDIF1 RJE AN 7 HIER I | —Fhbrue S 34 a0, R BASERE ARSI K. B
R G B AU AR T AE

TR AR R EFEAL RS EFEAL RS

TZASC AT X k2 ) 45 1) TZASC (TZC-380 by Arm) {3t 7 AR FH B 75 16 22 4 bk X 345

HIThEE. ©H T DRAM I8 B2 I
HRRFIR
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WMRREEH, 28X
EH R4
MIP-CSI fil | VDD_MIPI_OP9, VDD_MIPI_1P2, VDD_MIPI_1P8 TREFARIE B
MIPI-DSI
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PCle VDD_PCI_0P8, VDD_PCI_1P8 TREFRIEHE
£ 3. i.MX 8M RRERFIR (52
BeBhioRF XERZFR TERR
UART1 UART #0 BN UARTV2 B SRR DUT AT B0 A& /BRI i ORI BE 2
UART2 o 7TEL8 T, 182 AME AL, AImAR T IRR S (3. A%
UART3 55 70)
UART4 - 4L baud M ik 4 Mbps. 15 TIA/EIA-232-F FRuk s 1)
1.875 MHz #HEt, iXJ&— A @ iR K baud 3#% .
o Tx 9 32 575 FIFO FISZF H 3l baud 17 Rx - 32 4~
FIFO
uSDHC1 SD/MMC #1 SDXC i.MX 8M Mini SoC ¢tk
uSDHC2 TR 2 g AR/ Fi6 MMC/SD/SDIO ¥l # |P #f%:T uSDHC IP.
uSDHC3 A N S CATE 15
+ SD/SDIO Fr#E, fHmaliE 3.0 fRAS.
o MMC #5#fE, EF| 5.1 A,
o 1.8V A1 3.3V #1E, (EARIH 1.2V #1E.
« 112/4 £z SD F1 SDIO #i:%, 1 £7/4 £7/8 i MMC 5.
Wi/~ USDHC #:4i%& (uUSDHC1 Ff1uSDHC3) # £ 1] S £ 8 fi %11,
B A ge (USDHC2) &% HEescHr 4 i,
USB1 2/~ USB 2.0 ¥ 280 PIANSZEE USB 2.0 77 USB #5125 F1 PHY . &4~ USB LR 5
USB2 PHYs *USB 2.0 #%0», ®JLILE 2.0 B FEAT
VPU PSR AL TR BT AL BT (VPW), METS
SD 24 A1 HD Ze i SBfinL 2s . &3 i.MX 8M 251517 1 4h P 748 222 F
(IMX8MMRM) 3KEL VPU f@ht Fl 4w ThRE I 52 B 51 3R .
WDOGH1 EHITH I (WDOG) it 88 AN HUN A S A LR S . B L
WDOG2 A5 5 AT DATE BN T R O R IR, 58 AN st WDOG 26
WDOG3 {413
XTALOSC KB YR AR 1 XTALOSC AT DAE B 3 7137 s 4 37 28 e %« (R LB (1 8 2
FHFIT, BT 24 MHz 5% %5

2.1

/%\ °

RASE FH BB\ T H R TR

R 4 B AR IR S U HER E 2
R 4, RIEHBRIFPIENHERER

WRAMER i.MX 8M Mini ZhEE, A LA IEZIEER) 1/O FTHLJE S8, DU EAR HE S AR )

BHRIR
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A
K4, REHBESPIHERERE (80

WRRER, Bl
EH R
USB1 f1 USB2 |VvDD_USB_ 0P8, VDD_USB_1P8, VDD _USB_3P3 TREFARIERE
VPU VDD_VPU TR TR
s | VDD_GPU TRFEAR TR
#5 1/O Fli  |NVCC_CLK, NVCC_ECSPI, NVCC_ENET, NVCC_GPIO1, NVCC_I2C, AFHFH W ATE
NVCC_JTAG , NVCC_NAND , NVCC_SAI1 , NVCC_SAI2 , NVCC_SAI3 , |7 /O HiJf & Ji7E
NVCC_SAl5, IE 1 Ak H,
NVCC_SD1, NVCC_SD2, NVCC_UART, NVCC_SNVS_1P8, PVCCO_1P8, T 5% 11O Bl
PVCC1_1P8, PVCC2_1P8 WA, HHM
K 1O 5l T 2
TNk
3%, LUBR i AT A
Bl HLIA -
5 BIRARATH IG5 O HERE L
£ 5. REAMGESMAED RIHEEREE
WRAREH, #il
B R4AE
MIPI-CSI MIPI_CSI_CLK_P, MIPI_CSI_CLK_N, MIPI_CSI_Dx_P, MIPI_CSI_Dx_N K5 5 985E Bt
]
MIPI-DSI MIPI_VREG_CAP, MIPI_DSI_CLK_P, MIPI_DSI_CLK_N, MIPI_DSI_Dx_P, S S A
MIPI_DSI_Dx_N
PCle PCIE_CLK_P, PCIE_CLK_N, PCIE_TXN_P, PCIE_TXN_N, PCIE_RXN_P, {RRFA TR
PCIE_RXN_N, PCIE_RESREF
USB1 USB1_VBUS, USB1_DN, USB1_DP, USB1_ID, USB1_TXRTUNE PRRE AT
USB2 USB2_VBUS, USB2 DN, USB2 DP, USB2 ID, USB2 TXRTUNE TREFRIESE
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3 B

AR T 1 MX 8M Mini 551 K0T &5 150 & AR DR 4 v UG

3.1 OHAZR&H
AT & -IC FIKFEASSS . B IR 6 RIS BRI
F 6. i.MX 8M RRIRH: Fr—KFP&H

TR EEAEAE, .. FEREHI...
Yo} fre e vE o> TEHE 14 T
FCBGA % #41E FE5; 16 1
BAEVEH 1T T
AN e TR 19 T
>IN IVEERI Y TEE 20 7T

311 BN EEES
HiE
R R TS R B 5 28 7 AT 2 BN T S Bt 1% 4% 3 K A MR IR
G U TR ARG . A IS B 4% 0 13 L B H 4R 1 V0 FH Bk S B o 4%
AT E A 21 R R Th e 1 .

RT1. xRS

YR ¥ 5%h Er LA £
A0 FEL Y LR VDD_ARM 0.3 1.15 v —
VDD_SOC

GPU [ HL VDD_GPU 0.3 1.15 Y, —
VPU ) R J5 VvDD_VPU 0.3 1.15 Y, —
DDR PHY HL i L VDD_DRAM -0.3 1.15 Y —
DDR I/O HLJ HiL i NVCC_DRAM 0.3 1.575 Y —
DRAM PLL H1jiH [k VDD_DRAM_PLL_0P8 0.3 1.15 Y, —

VDD_DRAM_PLL_1P8 0.3 2.15 v —
SNVS 10 HiJ B E NVCC_SNVS_1v8 0.3 2.15 v —
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VDD_SNVS HJ5 H VDD_SNVS_0V8 0.3 0.95 \Y —
RT1. EXtwmiray (8
SHFR PR Paki F 38 LY A Zid
GPIO i i NVCC_JTAG, 0.3 3.8 \Y —
NVCCGPIO1,
NVCC_ENET,
NVCC_SD1,
NVCC_SD2,
NVCC_NAND,
NVCC_SA1,
NVCC_SAl2,
NVCC_SAI3,
NVCC_SAIS5,
NVCC_ECSPI,
NVCC_I2C,
NVCC_UART,
NVCC_CLK
GPIO 3R 2 HLF HL PVCCO_1P8, 0.3 2.15 \Y; —
PVCC1_1P8,
PVCC2_1P8
R 35 A% 0 LY B VDD_ANA_OP8 -0.3 1.15 \Y; —
RO O YR HL VDD_ANAO_1P8 -0.3 2.15 \% —
VDD_ANA1_1P8 0.3 2.15 v —
B PLL B JE S VDD_ARM_PLL_ 0P8 0.3 0.95 \Y —
VDD_ARM_PLL_1P8 0.3 2.15 Y —
MIPI PHY H i HL & VDD_MIPI_OP9 0.3 1.05 \Y —
VDD_MIPI_1P2 0.3 1.45 \Y —
VvDD_MIPI_1P8 0.3 2.15 \Y —
PCle PHY HiJ5 VDD_PCIE_0P8 0.3 0.95 \Y —
VDD_PCIE_1P8 0.3 2.15 \Y —
USB PHY HLiF HLE VvDD_USB_0P8 -0.3 0.95 \Y —
vDD_USB_1P8 0.3 2.15 \Y —
vDD_USB_3P3 0.3 3.95 \Y —
3 USB_VBUS #i A\ UsSB1_VBUS, -0.3 3.95 \Y —
USB2_VBUS
XTAL HJ8 E % VDD_24M_XTAL_1P8 -0.3 2.15 Y —
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17 B Y PR T 1744 -40 150 FE O _
Fh
C
+ 8. FRHREBEMB EE
SHHER o 5% PR
iy &G NS (HBM)D +1000 V JS-001-2017 —
(ESD)
FEHE KRS (CDM) 250 V JS-002-2018 —
F8 (LU Sz KT B RE JESD78E —
s | @ 25 THOC HEEIRE N
« 1% @ 105 ¥ OC ¥l fE LR R
N

3.1.2  m#HME

3.1.21 FCBGA 3f 357 Hvi
% 9 7~ FCBGA 2 [ H $4: .

# 9, AHEHE
i PRKA & M{E WAL | 290
LA BRI BER (1s) “HF RiA 30 Sl 1, 2
ERZS TR oc/w
B LE B S R E A O VUEHR (2s2p) T RIA 22.9 b 1,
oc/w | %3
WAL (@200 F /504D BZR (1s) =} 24 T 1, 3
RJMA oC/W
A BIIREE (@200 BER /404D PUEIR (2s2p) Ey 18.5 |1, 3
RJMA oC/W
LA B FEH — 7+ RiB 7.8 T 4
oC/W
U EER ] — 7+ Ric 4 1 5
oC/W
R R BRI H AR X JT 0.2 i 6
oc/wW

OB RA AR A EIRE. BPSAARE. e (B IRFE. BRI, AR AR AR B SRR A PR R
2 {4 SEMI G38-87 fl JESD51-2, HZEMKF.

3 4% JEDEC JESD51-6, HJ&/KFH.

4 Ji¥E JEDEC JESD51-8, AL AN EM il EE AR 2 10 Y FA0BH o FL I 3R P88 1 00, 26 BT 1 P 3 A T 350 3 TG 3R 4770 2o

5 IR (MIL SPEC-883 J5vk 1012.1) 5 [ EL AN A 72 15 30 2 T =2 18] (19 F5 L o

6 HRAESHURYE JEDEC JESDS1-2 FR/n s TN A4 s IR FE 2 (M IR 25 . U B FREAR T, RRIESHE N Psi-JT.
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3.1.3 BEEH

2 10 $24L i.MX 8M Mini N AL BRSO BRAEVE Bl . A o0t LIRSS I VEAIME ., S R HEIE
EHEIL (PMU) »—3 i MX 8M 1WA P 225F 4 (IMXSMMRM) .,

£10. BAERE"

7 Panii Byt Frnfr2, 3 | B a7
VDD_ARM 0.805 0.850 0.950 V | Quad-A53 Hi, 1.2 GHz
0.900 0.950 1.000 V | Quad-A53 H1JH, 1.6 GHz
0.950 1.000 1.050 V | Quad-A53 5, 1.8 GHz?
%4 PCIE ) VDD_SOC 0.780 0.820 0.900 V | SoC @ HJE 5
47 PCIE [¥] VDD_SOC 0.805 0.850 0.900 V| SoC &1 HiJs 5
VDD_GPU 0.805 0.850 0.900 V | 3D GPU H#JH, tfctEt, 800
MHz
0.855 0.900 1.000 V | 3D GPU HiJ§, Mz, 1000
MHz
VDD_VPU — — — — |
G2/G1/H1
0.805 0.850 0.900 V' |VPU HiJ5, 450/450/450 MHz
0.855 0.900 0.950 V | VPU HJ5, 600/650/650 MHz
0.900 0.950 1.000 V | VPU HJ§, 700/750/750 MHz
VDD_DRAM 0.805 0.850 0.900 V |DDRC H1J5, 0.85V ¥ ik 1.0 GHz
(DDR 44
0.855 0.900 0.950 V |DDRC #i, 0.9V 3#ik 1.2 GHz
(DDR B £
0.900 0.950 1.000 V |DDRC HiJ§, 0.95V ¥ ik 1.5 GHz
(DDR 44
VDD_SNVS_0P8 0.760 0.800 0.900 V| SNVS 0B B R
NVCC_SNVS_1P8 1.620 1.800 1.980 V | GPIO Ti3Kz] e 5
SNVS 4R47
NVCC_JTAG, 1.650 1.800 1.950 V| GPIO 7£ 1.8V I LR
NVCC_GPIO1, T
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NVCC_ENET 3.000 3.300 3.600 V| GPIO 1E 3.3V i ) B
NVCC_SD1, jjZEN
NVCC_SD2,
NVCC_NAND,
NVCC_SAI1
NVCC_SAI2,
NVCC_SAI3
NVCC_SAI5,
NVCC_ECSPI
NVCC_I2C,
NVCC_UART,
NVCC_CLK
NVCC_ENET 2.250 2.500 2.750 V | GPIO 7E 2.5V B [ HL il
iz
£10. BAETEE " (5D
Pk VR byt w2, 3 | B PR
PVCCO_1P8, 1.650 1.800 1.950 V| GPIO Tii3x) H
PVCC1_1P8,
PVCC2_1P8
Vss — — — V| BT LI 1O 1R
NVCC_DRAM 1.283 1.35 1.425 V |DDR3L
1.14 1.2 1.26 V |DDR4
1.06 1.1 1.17 V |LPDDR4
DRAM_VREF 0.49 x 0.5x 0.51 x V| AR, R IERE.
NVCC_DRAM | NVCC_DRAM | NVCC_DRAM
VDD_DRAM_PLL_0P8 0.805 0.850 1.000 V  |DSM 1) 0.8V ZHEHIE. & MiZIERZTH
M) LR
VDD_ANAO_1P8 1.71 1.8 1.89 VoL 1.8V BT
VDD_ANA1_1P8
VDD_ANA 0P8 0.780 0.820 0.900 V| BB 0.8V LI R
VDD_ARM_PLL 0P8 0.780 0.820 0.900 V | FEPLL0O.8V Ih%
VDD_ARM_PLL_1P8 1.71 1.8 1.89 V | FEPLL1.8V %
VDD_24M_XTAL_1P8 1.71 1.8 1.89 V | XTAL 1.8V Ih&
VDD_DRAM_PLL_1P8 1.71 1.8 1.89 V| B 1.8V 0 ThER
VDD_MIPI_0P9 0.855 0.9 1.000 V| T PLL R RIZ 41 0.9V Th#
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VDD_MIPI_1P2 1.14 1.2 1.26 Vo TR 1.2 V D%
VDD_MIPI_1P8 1.71 1.8 1.89 V| T PLL R 1.8V Th
VDD_PCI_0P86,7 0.805 0.850 0.900 V| PCle PHY [ kR
VDD_PCI_1P8¢ 1.71 1.800 1.890 V| PCle PHY ff] 1.8V H1Ji
VDD_USB_0P8 0.780 0.820 0.900 V| kB PHY 7 17O B A 5 5 FL IR
VDD_USB_1P8 1.71 1.80 1.89 Vo [1.8 VBRI
VDD_USB_3P3 3.069 3.30 3.6 V3.3V B
USB1_VBUS 1.34 — 3.60 V| USB_VBUS i AMaillf5 5
USB2_VBUS
— +3 +5 °C | AR 10°C % 85°C
— +4 +6 °C | MR 10°C % 95°C
LI £ 0 8 O e 8 o
— +5 +7 °C | EEPLEEVER 10°C &
105°C
R 10, BIETEHE " (80
AV g% KA Frli2, 3 | HAL ik
TMU A % IR v ] 10 — 125 —

FRET 0 — +95
B

B WA 2 RIS R ZRE I SE B R

OB WOEH|OFEm WOz Y

1 BD71847MWV PMIC A~ ¥ VDD_GPU. VDD_VPU #1VDD_DRAM ¥ 0.950 V. X} Fix4> PMIC, Hi7[%0.975 V & ] LA
SRR

2 B RCR R AT AR A K DO FEAI R AR . BB R R B8 = (Vmin+BJEAZE) . X ST MRALII TSR BE LE

8 R CK R BLAE T PR AR

4 54E 50%[ G E

5 1 0.800 V 5% /551 VDD_SOC &7 LAMEZ ) (Vmin = 0.760 V). 7E%—X DRAM W75 19 2 1T, # 7Bk VDD_SOC
W R g AR A AR A I LAY

6 i f* VDD_PCI_1P8 [{J52 it L JF e 75 AT 40 mVpp, &0fE PHY 0w BEBEE L 1.8V IR ERME). R,
VDD_PCI_0P8 f32 it LY Ik % N AR 20 mVpp 7£ PHY %O R IR R - G308 0.9 V ARFR ELIRAED

T MPEAHEARIZAT PCle i, A LUEE/) 0.78V.

8 TMU Enable Register (TMU_TER) [K“EN"AZ8AZ A, #4EA4 it IEH 1817,
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3.1.4  AFERETBRIR
B> .MX 8M Mini 2P A A SN R GEn ot {1 (RTC_XTALD i

(XTALD.
RTC_XTALI I TN GE . TN MalE BB« 7 H ST I e 4 DL R T R B FNE [ 11T A a3
HEFod, IR N R BEERERIAMIBIR 8% . RTC _XTALO M i%/2& B #%i%E4%%] VDD SNVS_0P8.
R BN XTALL F TAERE RGN . B LR PLL AIHAWANE R & . RGN B A o] LUE
FH P 3415 1 2% UK 8 174 12 BN AN IR 37 4 B A
1 B ORE R

R 1. SMERRANRBHR

SHHR PR AR it b ;<K (VA

RTC_XTALI riZ#s 1 FEANG G — 32.7682 — Tk
Ckil

XTALI R %% 1,3 EANTHZ 24 IRk
Xtal

S AR IR A BT N B AIR 3 4 TR A8 2R 5 IR AR

P BB RAE 32 11 & 25 NXP Bk — B 8 . DA R RS o /0 TF I AT USB #:1F . X
RTC_XTALI #4E, HE MBI 8. (AN 32.768 kHz fk ¥ s, RTC_XTALO I FL$%
#P:F] VDD_SNVS 0PS.
£
B 9 EE RC HR% 2% -

£ 12 57 OSC32K [ 4% NI 4
% 12. OSC32K KA ERH R &

& 4%h Ezi} Ei - RA
LIRS BB by — 32.768 — Tk
RTC_XTALI VIH 0.7 x NVCC_SNVS_1P8 — NVCC_SNVS_1P8 %

YR 0 — 0.3 x NVCC_SNVS_1P8 \%
3.1.5 BRAHMHER

TIAE s MR T DA o A T AR BT Pl 7 B0 e K AR LR R M, DR D 5 B K L IR PR UL
I AS 2 — A DS F

1 The required frequency stability of this clock source is application dependent.

2 Recommended nominal frequency 32.768 kHz.
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N T A Bl Ul B P R P o THARIRIEME,  AEIBAT B B TH SR BT S S TR A3 2 b S M i
T8, ROCSR 5 HE IR BT IIRR

R 13. BAPNER

EIpARsS ! BN XA

VDD_ARM 2200 1
VvDD_SOC 1000 1
VDD_GPU 500 1
VvDD_VPU 1000 i
VDD_DRAM 1000 i
VDD_ANA_ 0P8 50 5
VDD_ANAO_1P8 250 i
VDD_ANA1_1P8

NVCC_SNVS_1P8 3 !
VDD_ARM_PLL_1P8 100 1
VDD_24M_XTAL_1P8

PVCCx_1P8 3 1
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R 13. BAHEMER (82
iyl 2l RAHT Bpr

NVCC_<XXX>

Fri=NxCxVx(0.5xF)HH
s
NVCC_DRAM N— IR ZR IR (L) 10 5] % &=
C—25 M 2R 1 3K
V-10 HiJE

(0.5 x F) — ¥ bR, mismshigx (F) 1
0.5,
FERAER A, Fop Ll hy, Dkfidh C, L
REENV, LUFRZEAN F.
DRAM_VFEF 10 i

3.1.6 YRR
i.MX 8M Mini AbHE #5372 £ DL T AR

o IsATHEE. T AMEEIREHIEE I F, CPU A FIGRs RS I IEAEBAT, Hoth Py Sp b
AJ DAAR 3 B FE 74T /9% 7]

o WEBN: MEAELREEIT HrA miE R &R TIEPRESE, CPU TLLHBh#t At
B, CPU AT ULAL TR TH0IRES, (HAREE T L2 23, DRAM FLSZRHTBh2xiaib . KR
SrINERH & Te BEBER, ERESN 1. M4 RI4kEEalT. SisfriaCHtt,
PMIC T AR IR SRR FEAAS, K2 BRI R R HOIRES .

o EFEER RAXNE R, FEREESCHA, BT AN ) E AR

o SNVSHE: HEAWECN RTC 0. HAH SNVS I HEIFRRFERE, PARHE RTC Al
SNVS @43 /7.

o KRB BT A IS .

£ 14, AFE LP B FHEHINE

R 3 VA HE, 1 HAP
SNVS VDD_SNVS_0P8 (0.8 £) 0.02
NVCC_SNVS _1P8 (1.8V) 0.09
2 0.11
IR FL A
£ 14. AR LPEATHOHITIER (8)
ER 532 b vt/ LN YA
B NvVCC (1.8V) 1.20 I FLEE
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NVCC_DRAM (1.1V) 0.50
NVCC_ENET (1.8 V) 0.10
NVCC_SNVS_1P8 (1.8 V) 0.10
PVCC (1.8 k> 0.60
VDD_MIPI_OP9 (0.9V) 2.20
VDD_SNVS_0P8 (0.8 fk) 0.10
VDD_SOC (0.82 %) 4.00
VDD_ARM_0P8 (0.82 V) 0.10
VDDA_PCIE_USB_0P8 (0.82 V) 3.00
S 11.90

TORAE NPT IR S % X T 25 (MILREET RO/ C, TEAREBRME RGN GI T . A REERGAE
BRGS0 TS 8 ZOFEN W 0 T 22 2T
2 F A S AT

R 15 BEE T T IR T AN SRS .

*15. HERE
1T [=%i8 SNVS = R b

VDD_ARM B =P BT fE... fE... =
=

VDD_SOC BT BT .. & ... 1E.. b
E

VDD_GPU =P =P =P P SANES

VDD_VPU B BT BT BogE T/

VDD_DRAM BT B =2 ... fE... =
E

Z415_1P8’ 2% BT fE... - fE... fE... -
=

- T5_0P8! BT B .. = ... fE... I
E
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VDD_MIPI_1P2 BT B =5 fE... 7E... b
-

VDD_MIPI_OP9 B Bt B fE... #..k
-

VDD _DRAM_PLL 0P8 | &7t BT 7.k 7E... fE... b
*+

VDD_SNVS_0P8 5 #... E ...k ... fE... b
-

NVCC_SNVS_1P8 BT 7E... b 7E... b 7E... ... b
-

NVCC_<XXX> I BT 1.k fE... #..
-

£ 15. BIFRE (8
7155 -3 SNVS FXES ZEIR Hap

PVCCx_1P8 B B #.. k. 1 T
- -

NVCC_DRAM I BT ... - vis 1t
T T

TE K 16

#16. H4
3:T5_1P8 VDD_24M_XTAL_1P8

VDD_ANAO_1P8
VDD_ANA1_1P8
VDD_ARM_PLL_1P8
VDD_DRAM_PLL_1P8
VDD_MIPI_1P8
VDD_PCI_1P8
VDD_USB_1P8

ZK35_0P8 VDD_ANA_0P8
VDD_ARM_PLL_OP8
VDD_PCI_0P8
VDD_USB_0P8

3.2 FHL Y5 2 3R T PR )
RV LSRRI LRI TR R AR, DRI & T 55847, AL
B I B AT A S TR LE S

o TR B i

. BB

o HCEBURTEEE IR (RIS
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3.2.1 FHLFF
K 6 18] 7 i.MX 8M Mini AbEE 4L (T o

NVCC_SNVS_1P8 i/T1

—h

VDD_SNVS_0P8 P

RTC_RESET B

32K RTC_XTALI ANEEEEEREREREEN

i

PMIC_ON_REQ

VDD_SOC,VDD_ANA_0P8,VDD_ARM_PLL_OP8 T4
VDD_PCI_0P8,VDD USB_0P8

VDD_GPU,VDD_VPU,VDD_DRAM,
VDD_DRAM_PLL_0P8

VDD_MIPI_0P9 i

VDD_ARM =i/

VDD_ANAx_1P8,VvDD_DRAM_PLL_1P8,VDD_MIPI_1P8, T8,
VDD_24M_XTAL_1P8,VvDD_USB_1P8,VvDD_PCI_1P8 =/
VDD_ARM PLL_1P8 o

PVCCx_1P8, NVCC_xxx (1.8 V)

T10
i

NVCC_DRAM ;
CC_| f

11
=i/
NVCC_xxx (2.5 and 3.3 V),vDD_USB_3P3 12

VDD_MIPI_1P2

T13

POR_B

& 3. FFHLFF5

£id
VDD MIPI_1P2 ¥7E VDD _MIPI 0P8 1 VDD MIPI 1P8 J5JF#L, FFHWT
PATE POR_B KA HTEL POR B &AM 5 HHL.
R 17 R ITHF I 25

R 17. FHLFH
g 4r&h KA Euf | Bz
T M NVCC_SNVS_1P8 #| VDD_SNVS_0P8 [#jZEiR 0 2 — 7+
T2 k& VDD_SNVS_0P8 =5 RTC_SET_B % assert f{IZEiR 0 10 — Z4t
T3 17{E M RTC_RESET_B % Wik #Ifa 2 32k fZEIR — 40 100 % 1,
B}
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I
T
A
T4 M PMIC_ON_REQ Wi & FI#41, 0.8V [ 4EIR 0 0.2 — 4+
T5 ML 0.8 V 2L 0.8/0/9 V HIZEIR 0 2 — 4
T6 MASEALL 0.8/0.9 V | PHY 0.9 V fJ4EIR 0 15 — % 1,
Fh}
fp
T
A
T7 M PHY 0.9 V %] VDD_ARM [ %EiR 0 2 — 4+
T8 M VDD_ARM ZF54 1.8V fIAER 0 15 — Pkt
T
HIE
T+
A
T9 ML 1.8V EIE7 1.8V LR 0 2 — -t
T10 ME T 1.8V ] NVCC_DRAM fIZEIR 0 2 — 44
T11 M NVCC_DRAM %% 2.5V Fl 3.3V [{iEiR 0 2 — 4+
T12 MELF 2.5V F1 3.3V 3| PHY 1.2V f4EIR 0 2 — 4t
T13! M PHY 1.2 V %] POR_B % Wi & [ 4EiR 0 20 — 4+
T1 7t VDD_SNVS_O0P8 JEF-Hi[al, PMIC_ON_REQ Wi & 2wl FIAH E I .
XFFRER, KA VDD_ANAO_1P8 F 5 MR, HMABEHIXFEMER.
FJFHLIEE, i NVCC_xxx - PVCCx_1P8 <2 V.

" The values of T13 depend on T2. RTC_RESET_B must be de-assert before POR_B de-asserts.

3.2.2 Power-down sequence

Figure 6 illustrates the power-down sequence of .MX 8M Mini processor.
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VDD_MIPI_1P2

NVCC_xxx (2.5 F13.3 £f)

NVCC_DRAM

PVCCx_1P8, NVCC_xxx (1.8V)

VDD_ANAx_1P8, VDD_DRAM_PLL_1P8, VDD_MIPI_1P8 14
VDD_24M_XTAL_1P8, VDD _USB_1P8, VCC_PCI_1P8

VDD_ARM

VDD_MIPI_0P9

VDD_GPU, VDD_VPU, VDD_DRAM
VDD_DRAM_PLL_OP8

VDD_SOC, VDD_ANA_OP8
VDD_PCI 0P8, VDD_USB_0P8

T9
sokrTe xTAu | L LI LT LI L]
T10
RTC_RESET B
—T11
VDD_SNVS_0P8
= T12

NVCC_SNVS_1P8

B 4. KPR

Zid
VDD _MIPI_1P2 N.7E VDD MIPI 1P8 2 fif Kk AT EL IR, oAt BRI A HoAh ™A% 2K .
R A8 FoRW LTI B 250, % 18, WisRRE

30 43 4h HKE ERH | Bfr
T M PHY 1.2 V C B EE 2.5V A1 3.3V LR LEIR 0 10 — 7+
T2 MEF 2.5V Fil 3.3V 213 NVCC_DRAM 2 [ H 4E iR 0 10 — 4+
T3 M NVCC_DRAM I EIH5 1.8V KPIIIER 0 10 — ot
T4 MELT- 1.8V 5K EIEALL 1.8V 5K H I EIR 0 10 — 7+
T5 WAL, 1.8V 5[ E] VDD_ARM 5% B 4R 0 10 — -t
T6 M VDD_ARM 3 [#1E] PHY 0.9 V 2 [ {451 0 10 — 4+
T7 M PHY 0.9 V G S, 0.8/0.9 V 5% HIFAEIR 0 10 — 7+
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T8 M 0.8/0.9 V SLIA R 0.8V KA LER 10 — 4
T9 A, 0.8V G FIF 32k K H [F TR 10 — 7+
T10 M 32k off 4EiR F| RTC_RESET_B Wi & 10 — 7+
T11 M RTC_RESET B Wi %] VDD_SNVS_0PS8 [{j3EiE 5% ] 10 — Z+
T12 M VDD_SNVS_0P8 ><[#F] NVCC_SNVS_1P8 3% M fiEiR 10 — Z+
KWL, W% NVCC_xxx - PVCCx_1P8 <2 V.
3.3 PLL B SHFE
% 19 7R PLL HAURRME
#19. PLL RS S¥
PLL 2% 28 e
HA_PLL1 I Y R Bk 650 MHz
S o 24 Jeih
B B[] 375 B LR
EA_PLL2 I L S K 650 MHz
S 24 Jeik
5 6 ) 375 B oS+ A
FA_PLLA B i H Y %K 650 MHz
S o 24 Jeih
B 5 I [ 375 B LRSI
SYS_PLLA1 B e 4 315 800 Jk ik
S 24 Jeik
B i Ia] 25s
£ 19. PLL S S¥ (8
PLL 3% ZH PriE
SYS_PLL2 IS e Y 1 TJEk
S 24 Je ik
B i ] 25s
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SYS_PLL3 B i HH 9 600 MHz ~ 1 GHz
SE I 24 J& ik
B I 8] 25s
ARM_PLL B i 9 R 800 MHz ~1.6 GHz
SR B 24 JE ik
BRE I 7] 25s
DRAM_PLL IS ol S S K 750 Jk ik
A 24 Jk ik
B E N ] 375s
GPU_PLL i L 9 5K 1 GHz
S b 24 Jeih
Bl I ] 255
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BH 24 Je ik
B I 8] 25s

3.4 b EiRG %

3.41 0SC24M

24 MHz ¥&v% 289 FAVE PLL [ LW 4PE, S CPU. s & fm s DA st &b, XT3 PLL,

K B IR 4% 24 MHz It 17T BLELRZ I PLL 225104t

£ 20, KeEPRE

SEHR P it EaR L:-¥ 72
Pk — 24 — IRk
n# — 12 — pF
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BERIES
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Figure 5. Crystal model and external components

£ 21. 32K FiEPHg 1

I, ATRASEEL—AMIRThAE

4R P e Syt ErH HAer
i — 32.768 — Tk
n# 1 — 12.5 — pF
YR EH 5 2 17.74 — 1000 nw
ARG AL S — — 70K
Rf CSBEHLFLD 4 47 — _
Rs (RFIHFE) 0 — 1

T CL is the load capacitance of the crystal that is recommended by the crystal vendors to obtain target clock frequency. CL is
given by the following formula: CL={CL1 X CL2 / (CL1 + CL2)} + PCB strays.
2 Actual working drive level is depend on real design. Please contact crystal vendor for selecting drive level of crystal.

3 ESR is the equivalent series resistance of the crystal.

4 Rf is the feedback resistor to bias the amplifier. A larger value of Rf is preferred at lower frequencies.

5 Rs is the series resistor to limit amplifier gain and reduce power dissipation in the crystal.
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% 22. GPIO DC &%

2¥ PR TR A e e i) Enfi | H
A
5 FELPA L Vi (1.8 = 1.6/3.2/6.4/9.6 mA (1.8 | 0.8x fky — V 4L v
o V) 1= 2/4/8/12 mA (3.3 V) n
VOH (3.3 0.8 x fk 4 — V &)L \%
\D) n
(6 P FLUE VoL (1.8 # oL= 1.6/3.2/6.4/9.6 mA (1.8 0 — 0.2 xR« v
V) V) loL= 2/4/8/12 mA (3.3 V) n
VoL 3.3 0 — 0.2 x fR4 \Y%
V) n
1 PN LR VIH — 0.7 xV 4 — Vy+03 | V
JL
G P N FL R V Rl — -0.3 — 03xVy |V
JL
NS ] — 12 22 49 K
\% ZIL= 1.65-1.95V i
JE=0-95F#05H C
T _ 13 23 48 K
e AT ) — 13 24 69 K
V = 2.25-2.75V ik
E=0-95F%0%HfC
e — 9.1 33 69 K
g HIRH - \% L= 3.0-3.6V i - - - K
=0 - E25%0]
TR = =058 The - - — K
1R PN ELIAL IH — -4 — 4 %
Eﬁ
=
I
g
A
=
(R S PG L — -0.7 — 0.7 w
E&
=

3.5 General purpose I/0 (GPIO) DC parameters

Table 22 shows DC parameters for GP1O pads. The parameters in Table 22 are guaranteed per the
operating ranges in Table 10, unless otherwise noted.
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3.6 /0 AC parameters

This section includes the AC parameters of the following I/O types:
* General Purpose 1/0 (GPIO)

The GPIO load circuit and output transition time waveforms are shown in Figure 6 and Figure 7.

From Outpu Test Point
CL

T

CL includes package, probe and fixture capacitance

Figure 6. Load circuit for output

| OvDD
80% 80%
o 20%
Output (at pad} 20% oV
tr tf
Figure 7. Output transition time waveform
3.6.1  General purpose I/O AC parameters
This section presents the /O AC parameters for GPIO in different modes.
Table 24. Maximum frequency of operation for input
Maximum frequency (MHz)
VDD =1.8 V, CL =50 pF VDD =3.3V, CL =50 pF
450 440
Table 25. Maximum frequency of operation for output
Maximum Frequency (MHz)
Parameter
VDD =1.8V VDD =3.3V
dse[2:0] sre[1:0] Driver type CL=10 pF CL =20 pF CL=10 pF CL =20 pF
00X 0X 1x Slow Slew 150 80 120 65
00X 1X 1x Fast Slew 150 80 120 65
10X 0X 2x Slow Slew 160 90 150 80
10X 1X 2x Fast Slew 160 90 150 80
01X 0X 4x Slow Slew 200 100 180 90
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Table 25. Maximum frequency of operation for output (continued)

Maximum Frequency (MHz)

Parameter
vDD=1.8V vDD =33V
dse[2:0] sre[1:0] Driver type CL=10 pF CL =20 pF CL=10 pF CL =20 pF
01X 1X 4x Fast Slew 200 100 180 90
11X 0X 6x Slow Slew 250 130 200 100
11X 1X 6x Fast Slew 250 130 200 100
3.7  Output buffer impedance parameters

This section defines the I/O impedance parameters of the .MX 8M Mini family of processors for the
following I/O types:

NOTE

DDR I/O output driver impedance is measured with “long” transmission
line of impedance Ztl attached to I/O pad and incident wave launched into
transmission line. Rpu/Rpd and Ztl form a voltage divider that defines
specific voltage of incident wave relative to OVDD. Output driver
impedance is calculated from this voltage divider (see Figure 8).
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— OVDD
_| l: PMOS (Rpu)
ZtlW, L =20 inches
ipp_d ) pad S
e predriver —E
“ Cload = 1p
- l: NMOS (Rpd) 1
- ovss —
U:(V)
Vin (do)
vDD —— — — o
0
U’(V)
Vout (pad)
ovbbp-— — — — — —
Vref1 Vref2
Vref - —
t!(ns)
0
Vovdd - Vref1
Rpu= ——— xZil
Vref1
Vref2
Rpd= —— — x Zl

Vovdd - Vref2

Figure 8. Impedance matching load for measurement
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3.71

DDR 1/O output buffer impedance

Table 26 shows DDR 1/O output buffer impedance of .MX 8M Mini family of processors.
Table 26. DDR 1/O output buffer impedance

Typical
Parameter | Symbol Test Conditions DSE Unit
Y (Drive Strength) NVCC_DRAM=1.35 | NVCC_DRAM=1.2 | NVCC_DRAM=1.1
V (DDR3L) V (DDR4) V (LPDDR4)

Output Driver Rdrv 000000 Hi-Z Hi-Z Hi-Z

Impedance
000010 240 240 240
001000 120 120 120
001010 80 80 80 o
011000 60 60 60
011010 48 48 48
111000 40 40 40
111010 34 34 34

Note:

1. Output driver impedance is controlled across PVTs using ZQ calibration procedure.
2. Calibration is done against 240 Q) external reference resistor.
3. Output driver impedance deviation (calibration accuracy) is +5% (max/min impedance) across PVTs.

3.8

This section contains the timing and electrical parameters for the modules in each 1.MX 8M Mini

Processor.

3.8.1

System modules timing

Reset timings parameters

Figure 9 shows the reset timing and Table 27 lists the timing parameters.

POR_B
(Input)

CcC1

Figure 9. Reset timing diagram

Table 27. Reset timing parameters

Parameter

Min | Max

Unit

CC1

Duration of POR_B to be qualified as valid.

RTC_XTALI cycle
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3.8.2 WDOG Reset timing parameters
Figure 10 shows the WDOG reset timing and Table 28 lists the timing parameters.

WDOGx_B
(Output)
CC3
Figure 10. WDOGXx_B timing diagram
Table 28. WDOGx_B timing parameters
ID Parameter Min | Max Unit
CC3 Duration of WDOGx_B Assertion 1 — RTC_XTALI cycle

NOTE

RTC XTALI is approximately 32 kHz. RTC_XTALI cycle is one period or
approximately 30 ps.

NOTE

WDOGx_B output signals (for each one of the Watchdog modules) do not
have dedicated pins, but are muxed out through the IOMUX. See the
IOMUXC chapter of the i. MX 8M Mini Applications Processor Reference
Manual IMX8MMRM) for detailed information.

3.8.3 DDR SDRAM-specific parameters (LPDDR4 and DDR4)

The 1.MX 8M Mini Family of processors have been designed and tested to work with JEDEC
JESD209-4A—compliant LPDDR4 memory and JESD79-4A compliant DDR4 memory. Timing diagrams
and tolerances required to work with these memories are specified in the respective documents and are not
reprinted here.

Meeting the necessary timing requirements for a DDR memory system is highly dependent on the
components chosen and the design layout of the system as a whole. NXP cannot cover in this document
all the requirements needed to achieve a design that meets full system performance over temperature,
voltage, and part variation; PCB trace routing, PCB dielectric material, number of routing layers used,
placement of bulk/decoupling capacitors on critical power rails, VIA placement, GND and Supply planes
layout, and DDR controller/PHY register settings all are factors affecting the performance of the memory
system. Consult the hardware user guide for this device and NXP validated design layouts for information
on how to properly design a PCB for best DDR performance. NXP strongly recommends duplicating an
NXP validated design as much as possible in the design of critical power rails, placement of
bulk/decoupling capacitors and DDR trace routing between the processor and the selected DDR memory.
All supporting material is readily available on the device web page on
https://www.nxp.com/products/processors-and-microcontrollers/applications-processors/i.mx-applicatio
ns-processors/i.mx-8-processors:IMX8-SERIES .
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Processors that demonstrate full DDR performance on NXP validated designs, but do not function on
customer designs, are not considered marginal parts. A report detailing how the returned part behaved on
an NXP validated system will be provided to the customer as closure to a customer’s reported DDR issue.
Customers bear the responsibility of properly designing the Printed Circuit Board, correctly simulating and
modeling the designed DDR system, and validating the system under all expected operating conditions
(temperatures, voltages) prior to releasing their product to market.

Table 29. i.MX 8M Mini DRAM controller supported SDRAM configurations

Parameter LPDDR4 DDR4
Number of Controllers 1 1
Number of Channels 2 N/A
Number of Chip Selects 2 1
Bus Width 32 bit 32 bit
Maximum Clock Frequency 3000 MT/s 2400 MT/s

3.8.3.1 Clock/data/lcommand/address pin allocations

These processors uses generic names for clock, data, and command address bus (DCF—DRAM controller
functions); see Table 69 for details about mapping of clock, data, and command address signals of
LPDDR4 and DDR4 modes.

3.9 External peripheral interface parameters

The following subsections provide information on external peripheral interfaces.

3.9.1 ECSPI timing parameters

This section describes the timing parameters of the ECSPI blocks. The ECSPI have separate timing
parameters for master and slave modes.
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3.9.1.1

Electrical characteristics

ECSPI Master mode timing

Figure 11 depicts the timing of ECSPI in master mode. Table 30 lists the ECSPI master mode timing

characteristics.
ECSPIx_RDY_B l/l
ECSPIx_SS_B CS10 l/l cs2 CS5
«— CS1 CS3 CS6
B Cs4
ECSPIx_SCLK /
CS2
ECSPIx_MOSI < N >< >
css8 CS9 N
ECSPIx_MISO '\l > <
Figure 11. ECSPI Master mode timing diagram
Table 30. ECSPI Master mode timing parameters
ID Parameter Symbol Min Max | Unit
CS1 |ECSPIx_SCLK Cycle Time—-Read tok 43 — ns
ECSPIx_SCLK Cycle Time—Write 15
CS2 | ECSPIx_SCLK High or Low Time—Read tsw 21.5 — ns
ECSPIx_SCLK High or Low Time—\Write 7
CS3 |ECSPIx_SCLK Rise or Fall tRISE/FALL — — | ns
CS4 | ECSPIx_SS_B pulse width tesLH Half ECSPIx_SCLK period — ns
CS5 |ECSPIx_SS B Lead Time (CS setup time) tscs Half ECSPIx_SCLK period - 4 — ns
CS6 |ECSPIx_SS B Lag Time (CS hold time) thes Half ECSPIx_SCLK period - 2 — ns
CS7 | ECSPIx_MOSI Propagation Delay (C| pap = 20 pF) tPDmosi -1 1 ns
CS8 |ECSPIx_MISO Setup Time tsmiso 18 — ns
CS9 |ECSPIx_MISO Hold Time tHmiso 0 — ns
CS10 |RDY to ECSPIx_SS_B Time? tspry 5 — | ns
T See specific I/0 AC parameters Section 3.6, I/O AC parameters.”
2 SPI_RDY is sampled internally by ipg_clk and is asynchronous to all other CSPI signals.
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3.9.1.2 ECSPI Slave mode timing
Figure 12 depicts the timing of ECSPI in Slave mode. Table 31 lists the ECSPI Slave mode timing

\ /

.\_;CSS

Cs4 7(1

characteristics.

ECSPI B

CSPIx_SS_ csi cs CS6
ECSPIx_SCLK /I N\

CS2
CS9
ECSPIx_MISO >< '\l ><
CS7 Cs8 ,\'
ECSPIx_MOSI ~l: _>L< >< '\l > <

Figure 12. ECSPI Slave mode timing diagram

Table 31. ECSPI Slave mode timing parameters

ID Parameter Symbol Min Max | Unit

CS1 | ECSPIx_SCLK Cycle Time—Read tok 15 — ns
ECSPI_SCLK Cycle Time-Write 43

CS2 | ECSPIx_SCLK High or Low Time—Read tsw 7 — ns
ECSPIx_SCLK High or Low Time—Write 21.5

CS4 | ECSPIx_SS_B pulse width tesLH Half ECSPIx_SCLK period — ns

CS5 | ECSPIx_SS_B Lead Time (CS setup time) tscs 5 — ns

CS6 | ECSPIx_SS_B Lag Time (CS hold time) thes 5 — ns

CS7 | ECSPIx_MOSI Setup Time tsmosi 4 — ns

CS8 | ECSPIx_MOSI Hold Time tHmosi 4 — ns

CS9 | ECSPIx_MISO Propagation Delay (C pap = 20 pF) tPDmiso 4 19 ns
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3.9.2 Ultra-high-speed SD/SDIO/MMC host interface (USDHC) AC
timing
This section describes the electrical information of the uSDHC, which includes SD/eMMC 5.1 (single data
rate) timing, eMMC 5.1/SD3.0 (dual data rate) AC timing, and SDR50/SDR104 AC timing.

3.9.21 SD3.0/leMMC 5.1 (single data rate) AC timing

Figure 13 depicts the timing of SD3.0/eMMCS5.1 (SDR), and Table 32 lists the SD3.0/eMMC5.1 (SDR)
timing characteristics.

SD2 «< SD1
SDx_CLK ‘L?Z
SD3
SD6 > ‘(—
Output from QSEED?A}F?A? [g ////////////////////// CW
SD7 (SE%

T —

Figure 13. SD3.0/eMMC5.1 (SDR) timing

Table 32. SD3.0/eMMC5.1 (SDR) interface timing specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency (Low Speed) fop! 0 400 kHz
Clock Frequency (SD/SDIO Full Speed/High Speed) fpp2 0 25/50 MHz
Clock Frequency (MMC Full Speed/High Speed) fpp3 0 20/52 MHz
Clock Frequency (ldentification Mode) fop 100 400 kHz
SD2 | Clock Low Time twi 7 — ns
SD3 | Clock High Time twH 7 — ns
SD4 | Clock Rise Time trin — 3 ns
SD5 | Clock Fall Time trHL — 3 ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx (Reference to CLK)

SD6 |uSDHC Output Delay top -6.6 3.6 ns
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Table 32. SD3.0/eMMC5.1 (SDR) interface timing specification (continued)

ID Parameter Symbols Min Max Unit
uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx (Reference to CLK)
SD7 |uSDHC Input Setup Time tisu 25 — ns
SD8 | uSDHC Input Hold Time* tiH 1.5 — ns

clock frequency can be any value between 0—50 MHz.

clock frequency can be any value between 0—52 MHz.

3.9.2.2

eMMC 5.1/SD3.0 (dual data rate) AC timing

In Low-Speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 to0 3.6 V.
In Normal (Full) -Speed mode for SD/SDIO card, clock frequency can be any value between 0—25 MHz. In High-speed mode,

To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2 ns.

In Normal (Full) -Speed mode for MMC card, clock frequency can be any value between 0—20 MHz. In High-speed mode,

Figure 14 depicts the timing of eMMC 5.1/SD3.0 (DDR). Table 33 lists the eMMC 5.1/SD3.0 (DDR)
timing characteristics. Be aware that only DATA is sampled on both edges of the clock (not applicable to

CMD).
SD1
SDx_CLK A/_X\_]
SD2 ‘ ‘
Output from eSDHCv3 to card >. >-
SDx_DATA[7:01 '\ Ul M N N
SD r
Input from card to eSDHCvS
SDx_DATA[7:0] -l W >- ......
Figure 14. eMMC5.1/SD3.0 (DDR) timing
Table 33. eMMC5.1/SD3.0 (DDR) interface timing specification
ID Parameter Symbols Min Max Unit
Card Input Clock
SD1 | Clock Frequency (eMMC5.1 DDR) fop 0 52 MHz
SD1 | Clock Frequency (SD3.0 DDR) fop 0 50 MHz
uSDHC Output / Card Inputs SD_CMD, SDx_DATAX (Reference to CLK)
SD2 | uSDHC Output Delay top 2.7 6.9 ns

uSDHC Input / Card Outputs SD_CMD, SDx_DATAXx (Reference to CLK)
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Table 33. eMMC5.1/SD3.0 (DDR) interface timing specification (continued)

ID Parameter Symbols Min Max Unit
SD3 | uSDHC Input Setup Time tisu 24 — ns
SD4 | uSDHC Input Hold Time tiH 1.3 — ns

3.9.2.3 HS400 DDR AC timing

Figure 15 depicts the timing of HS400 mode, and Table 34 lists the HS400 timing characteristics. Be
aware that only data is sampled on both edges of the clock (not applicable to CMD). The CMD
input/output timing for HS400 mode is the same as CMD input/output timing for SDR104 mode. Check
SDS5, SD6, and SD7 parameters in Table 36 SDR50/SDR104 Interface Timing Specification for CMD
input/output timing for HS400 mode.

! "LNLN

SCK —‘—I—|—,—

I
DATO [ , | ! | [
Output from DATL __ X X L X X X D
e 1 T
uSDHC to eMMC DAT7 | | |
Strobe —I_ISDG—ISW_I—I_I_
| l
DATO M e
Input from DAT1
eMMCtouSDHC - A A EX A A
DAT7 :
Figure 15. HS400 timing
Table 34. HS400 interface timing specification
ID Parameter Symbols Min Max Unit
Card Input Clock
SD1 | Clock frequency fep 0 200 MHz
SD2 | Clock low time teL 0.46 x to k 0.54 x to k ns
SD3 | Clock high time tcH 0.46 x to k 0.54 x to k ns
uSDHC Output/Card Inputs DAT (Reference to SCK)
SD4 | Output skew from data of edge of SCK toskew1 0.45 — ns
sp5 | Output skew from edge of SCk to data toskewz 0.45 — ns
uSDHC Input/Card Outputs DAT (Reference to Strobe)
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Table 34. HS400 interface timing specification (continued)

ID Parameter Symbols Min Max Unit
sp6 | USDHC input skew tra — 0.45 ns
sp7 |uSDHC hold skew trRaH — 0.45 ns

3.9.24 HS200 Mode AC timing

Figure 16 depicts the timing of HS200 mode, and Table 35 lists the HS200 timing characteristics.

€ SD1 >
' SD2 ' SD3 :
1 ‘ , 1 ‘ , 1
SCK m
| SD4/SD5 '
> <
8-bit output from uSDHC to eMMC X X X
8-bit input from eMMC to uSDHC X X X
€ SD8 >

Figure 16. HS200 timing

Table 35. HS200 interface timing specification

ID Parameter Symbols Min Max Unit
Card Input Clock

SD1 | Clock Frequency Period telk 5.0 — ns

SD2 | Clock Low Time toL 0.3 xtok | 0.7 xtok ns

SD3 | Clock High Time tcH 0.3 xtok | 0.7 xtok ns
uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx in HS200 (Reference to CLK)

SD5 | uSDHC Output Delay top -1.6 1 ns
uSDHC Input/Card Outputs SD_CMD, SDx_DATAx in HS200 (Reference to CLK)'

SD8 | uSDHC Output Data Window topw 0.5x tc K — ns

1 HS200 is for 8 bits while SDR104 is for 4 bits.
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3.9.2.5 SDR50/SDR104 AC timing

Figure 17 depicts the timing of SDR50/SDR104, and Table 36 lists the SDR50/SDR 104 timing
characteristics.

< >
502 i SD3
o SN 7 N N\ ’ ‘
\ SD4/SD5 | :
> - :
8-bit output from USDHC to eMMC X X X
< SD6_1q SD7 >
8-bit input from eMMC to uSDHC X X X
< SD8 >

Figure 17. SDR50/SDR104 timing

Table 36. SDR50/SDR104 interface timing specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency Period toLk 5 — ns
SD2 | Clock Low Time teL 0.46 x to k| 0.54 x to k ns
SD3 | Clock High Time tcH 0.46 x to k| 0.54 x to k ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx in SDR50 (Reference to CLK)

SD4 | uSDHC Output Delay top -3 1 ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAx in SDR104 (Reference to CLK)

SD5 | uSDHC Output Delay top -1.6 1 ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR50 (Reference to CLK)

SD6 |uSDHC Input Setup Time tisu 24 — ns

SD7 |uSDHC Input Hold Time tiH 1.4 — ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAx in SDR104 (Reference to CLK)1

SD8 | uSDHC Output Data Window topw 0.5x tc K — ns

Data window in SDR100 mode is variable.

3.9.2.6 Bus operation condition for 3.3 V and 1.8 V signaling

Signaling level of SD/eMMC4.5/5.0/5.1 can be 1.8 V or 3.3 V depending on the working mode. The DC
parameters for the NVCC_SDI1, NVCC _SD2 and NVCC_SD3 supplies are identical to those shown in
Table 22, "GPIO DC parameters," on page 30.
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3.9.3

The following timing specs are defined at the chip I/O pin and must be translated appropriately to arrive
at timing specs/constraints for the physical interface.

Ethernet controller (ENET) AC electrical specifications

Table 37. ENET signal mapping

Pad name Description Mode Alt mode | Direction Comments
ENET_MDC enet1.MDC RMII/RGMII ALTO (0] —
ENET_MDIO enet1.MDIO RMII/RGMII ALTO 1/0 —
ENET_TD3 RGMII.TD3 RGMII ALTO (0] Only used for RGMII
ENET_TD2 RMII.CLK; RMII/RGMII ALTO 1/0 Used as RMII clock and RGMII data, there
RGMIIL.TD2 are two RMII clock schemes.
* MAC generate output 50M reference clock
for PHY, and MAC also use this 50M clock.
* MAC use external 50M clock.
ENET_TD1 RMII and RMII/RGMII ALTO (@) —
RGMII.TD1
ENET_TDO RMII and RMII/RGMII ALTO (0] —
RGMII.TDO
ENET_TX CTL | RMILTX_EN; RMII/RGMII ALTO (0] —
RGMIL.TX_CTL
ENET_TXC RMII.TX_ERR; RGMII ALTO/ALTA1 (0] For RMII—ENET_TXC works as
RGMII. TX_CLK RMII.TX_ERR need to work in the ALT1
mode.
For RGMII—ENET_TXC works as
RGMII.TX_CLK need to work in the ALTO
mode.
ENET_RX _CTL | RMIL.LRX_EN RMII/RGMII ALTO | —
(CRS_DV);
RGMIILRC_CTL
ENET_RXC RMII.RX_ERR; RGMII ALTO/ALTA1 | For RMII—ENET_RXC works as
RGMIILRX_CLK RMII.RX_ERR need to work in the ALT1
mode.
For RGMII—ENET_RXC works as
RGMII.RX_CLK need to work in the ALTO
mode.
ENET_RDO RMIl and RMII/RGMII ALTO | —
RGMII.RDO
ENET_RD1 RMIl and RMII/RGMII ALTO | —
RGMII.RD1
ENET_RD2 RGMII.RD2 RGMII ALTO | —
ENET_RD3 RGMII.RD3 RGMII ALTO | —
GPIO1_1006 enet1.MDC RMII/RGMII ALT1 (0] —
GPIO1_l1007 enet1.MDIO RMII/RGMII ALT1 I/0 —
12C1_SCL enet1.MDC RMII/RGMII ALT1 (0] —
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Table 37. ENET signal mapping (continued)

Pad name Description Mode Alt mode | Direction Comments
12C1_SDA enet1.MDIO RMII/RGMII ALT1 I/0 —
12C2_SCL enet1.1588_EV | RMII/RGMII ALT1 (¢} —
ENT1_IN
12C2_SDA enet1.1588_EV | RMII/RGMII ALT1 I/0 —
ENT1_OUT
GPIO1_1000 | ENET_PHY_RE RGMII ALT1 O Reference clock for PHY.
F_CLK_ROOT
GPIO1_1008 | enet1.1588_EV | RMII/RGMII ALT1 Capture/compare block input/output event
ENTO_IN bus signal. When configured for capture and

arising edge is detected, the current timer
value is latched and transferred into the
corresponding ENET_TCCRn register for
inspection by software. When configured for
compare, the corresponding signal

1588 _EVENT is asserted for one cycle when
the timer reaches the compare value
programmed in register ENET_TCCRn. An
interrupt or DMA request can be triggered if
the corresponding bit in ENET_TCSRN[TIE]
or ENET_TSCRN[TDRE] is set.

GPIO1_1009 | enet1.1588_EV | RMII/RGMII ALT1 o) —
ENTO_OUT

3.9.3.1 RMIl mode timing

Figure 18 shows RMII mode timings. Table 38 describes the timing parameters (M16-M21) shown in the
figure.
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ENET CLK (input)

ENET_TX DATA (output)

ENET_TX_EN

ENET_RX_EN (input)

3
cH

ENET RX DATA[1:0]

e

< XX

ENET RX ER
_RA_ 5
Figure 18. RMIl mode signal timing diagram
Table 38. RMII signal timing
ID Characteristic Min. Max. Unit
M16 ENET_CLK pulse width high 35% 65% | ENET_CLK period
M17 ENET_CLK pulse width low 35% 65% | ENET_CLK period
M18  |ENET_CLK to ENETO_TXD[1:0], ENET_TX_DATA invalid 4 — ns
M19  |ENET_CLK to ENETO_TXD[1:0], ENET_TX_DATA valid — 15 ns
M20  |ENET_RX_DATAD[1:0], ENET_RX_EN(ENET_RX_EN), ENET_RX_ERto 4 — ns
ENET_CLK setup
M21 ENET_CLK to ENET_RX_DATAD[1:0], ENET_RX_EN, ENET_RX_ER 2 — ns
hold
3.9.3.2 RGMII signal switching specifications
The following timing specifications meet the requirements for RGMII interfaces for a range of transceiver
devices.
Table 39. RGMII signal switching specifications’
Symbol Description Min. Max. Unit
Teyc? Clock cycle duration 7.2 8.8 ns
TekewT" Data to clock output skew at transmitter -500 500 ps
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Table 39. RGMIl signal switching specifications’ (continued)

Symbol Description Min. Max. Unit
TekewR® Data to clock input skew at receiver 1 2.6 ns
Duty G* Duty cycle for Gigabit 45 55 %
Duty_T4 Duty cycle for 10/100T 40 60 %
Tr/Tf Rise/fall time (20-80%) — 0.75 ns

The timings assume the following configuration:

DDR_SEL = (11)b
DSE (drive-strength) = (111)b

For 10 Mbps and 100 Mbps, Ty will scale to 400 ns +40 ns and 40 ns 14 ns respectively.
For all versions of RGMII prior to 2.0; this implies that PC board design will require clocks to be routed such that an additional

trace delay of greater than 1.5 ns and less than 2.0 ns will be added to the associated clock signal. For 10/100, the Max value
is unspecified.

Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domain as long

as minimum duty cycle is not violated and stretching occurs for no more than three Tcyc of the lowest speed transitioned

between.

RGMII_TXC (at transmitter) M\—

i, TskewT
it

RGMII_TXDn (n=0t0 3) >< >< }{ >< >< ><

RGMII_TX_CTL >< TXEN TXERR >< >< ><

TskewR

— —

RGMIL_TXC (at receiver) N N 2

Figure 19. RGMII transmit signal timing diagram original

RGMII_RXC (at transmitter) M—\—

i TskewT

RGMII_RXDn (n=0to0 3) >< >< % >< ><

RGMII_RX_CTL >< RXDV >< RXERR >< >< X

. TskewR
€

—
RGMII_RXC (at receiver) 2 N S N N

Figure 20. RGMII receive signal timing diagram original
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RGMII_RXC (source of data) Internal delay —, \ / 3: / \

Tsetup T «—»4—» TholdT

RGMII_RXDn (n=0t0 3) >< >< >< >< >< ><

RGMII_RX_CTL >< RXDv >< RXERR >< >< >< ><

T setup R {<—><—>T noiq R
RGMII_RXC (at receiver) N xS N

Figure 21. RGMII receive signal timing diagram with internal delay

3.9.4 General-purpose media interface (GPMI) timing

The 1.MX 8M Mini GPMI controller is a flexible interface NAND Flash controller with 8-bit data width,
up to 200 MB/s I/O speed and individual chip select.

It supports Asynchronous Timing mode, Source Synchronous Timing mode and Toggle Timing mode
separately, as described in the following subsections.

3.9.41 Asynchronous mode AC timing (ONFI 1.0 compatible)

Asynchronous mode AC timings are provided as multiplications of the clock cycle and fixed delay. The
maximum I/O speed of GPMI in Asynchronous mode is about 50 MB/s. Figure 22 through Figure 25
depicts the relative timing between GPMI signals at the module level for different operations under
Asynchronous mode. Table 40 describes the timing parameters (NF1-NF17) that are shown in the figures.

|4

]
NAND_CLE « NF1 >re NF2 >
1
]
< e N
NAND_CEO_B—| ¢ NF3 ble NF4 d
1
1
NAND_WE_B NFS —
)
1
NAND_ALE —lﬁ \Fe e - :I
:

l4— NF§ ——> 14~ NF9 —!
1

NAND_DATAXx ~><__Command! <

Figure 22. Command Latch cycle timing diagram
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- 1
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Figure 23. Address Latch cycle timing diagram
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Figure 24. Write Data Latch cycle timing diagram
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NAND_DATAxx > Data from NF *

Figure 25. Read Data Latch cycle timing diagram (Non-EDO Mode)
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Figure 26. Read Data Latch cycle timing diagram (EDO mode)
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Table 40. Asynchronous mode timing parameters1

Timing
ID Parameter Symbol T = GPMI Clock Cycle Unit
Min. Max.
NF1 |NAND_CLE setup time tCLS (AS + DS) x T - 0.12 [see notes? 3] ns
NF2 | NAND_CLE hold time tCLH DH xT-0.72 [see note2] ns
NF3 |NAND_CEO_B setup time tCS (AS + DS + 1) x T [see notes>?] ns
NF4 | NAND_CEO_B hold time tCH (DH+1) x T -1 [see notez] ns
NF5 | NAND_WE_B pulse width tWP DS x T [see notez] ns
NF6 |NAND_ALE setup time tALS (AS + DS) x T - 0.49 [see notes®?] ns
NF7 | NAND_ALE hold time tALH DH x T -0.42 [see note2] ns
NF8 | Data setup time tDS DS x T -0.26 [see notez] ns
NF9 | Data hold time tDH DH x T - 1.37 [see note?] ns
NF10 | Write cycle time twC (DS + DH) x T [see note?] ns
NF11 | NAND_WE_B hold time tWH DH x T [see notez] ns
NF12 |Readyto NAND_RE_B low tRR* (AS +2) x T [see > — ns
NF13 |NAND_RE_B pulse width tRP DS x T [see notez] ns
NF14 | READ cycle time tRC (DS + DH) x T [see note2] ns
NF15 |[NAND_RE_B high hold time tREH DH x T [see note?] ns
NF16 |Data setup on read tDSR — (DS x T -0.67)/18.38 [see ns
note35*6]
NF17 |Data hold on read tDHR 0.82/11.83 [see notes® 9] — ns

GPMI’'s Asynchronous mode output timing can be controlled by the modul€e’s internal registers
HW_GPMI_TIMINGO_ADDRESS_SETUP, HW_GPMI_TIMINGO_DATA_SETUP, and HW_GPMI_TIMINGO_DATA_HOLD.
This AC timing depends on these registers settings. In the table, AS/DS/DH represents each of these settings.

AS minimum value can be 0, while DS/DH minimum value is 1.
T = GPMI clock period -0.075 ns (half of maximum p-p jitter).
NF12 is guaranteed by the design.

Non-EDO mode.

EDO mode, GPMI clock ~ 100 MHz
(AS=DS=DH=1, GPMI_CTL1 [RDN_DELAY] = 8, GPMI_CTL1 [HALF_PERIOD] = 0).

o O~ W N

In EDO mode (Figure 25), NF16/NF17 are different from the definition in non-EDO mode (Figure 24).
They are called tREA/tRHOH (RE# access time/RE# HIGH to output hold). The typical values for them
are 16 ns (max for tREA)/15 ns (min for tRHOH) at 50 MB/s EDO mode. In EDO mode, GPMI samples
NAND DATAxx at the rising edge of delayed NAND RE B provided by an internal DPLL. The delay
value can be controlled by GPMI_CTRL1.RDN DELAY (see the GPMI chapter of the i. MX 8M Mini
Applications Processor Reference Manual [IMX8MMRM]). The typical value of this control register is
0x8 at 50 MT/s EDO mode. But if the board delay is big enough and cannot be ignored, the delay value
should be made larger to compensate the board delay.
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3.9.4.2 Source synchronous mode AC timing (ONFI 2.x compatible)

Figure 27 to Figure 29 show the write and read timing of Source Synchronous mode.
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NAND_CE B~ |j&——»
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NAND_CLE |

<> | NF21
NAND_DATA[7:0] ADD

! D
| 1
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' ] NF25 INF26 H—
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NAND_CLK l
1
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Output enable | | !
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Figure 27. Source Synchronous mode command and address timing diagram
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Figure 28. Source Synchronous mode data write timing diagram
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Figure 29. Source Synchronous mode data read timing diagram
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NAND_DQS ‘T

NF30 —P» 4

NAND_DATA[7:0]
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\ D3
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Figure 30. NAND_DQS/NAND_DQ read valid window

Table 41. Source Synchronous mode timing parameters1

Timing
ID Parameter Symbol T = GPMI Clock Cycle Unit

Min. Max.
NF18 [NAND_CEO_B access time tCE CE_DELAY x T -0.79 [see note2] ns
NF19 [NAND_CEO_B hold time tCH 0.5 xtCK - 0.63 [see notez] ns
NF20 | Command/address NAND_DATAXxx setup time tCAS 0.5 x tCK - 0.05 ns
NF21 [Command/address NAND_DATAxx hold time tCAH 0.5 xtCK-1.23 ns
NF22 |clock period tCK — ns
NF23 |preamble delay tPRE PRE_DELAY x T - 0.29 [see note?] ns
NF24 |postamble delay tPOST POST _DELAY x T -0.78 [see notez] ns
NF25 [NAND_CLE and NAND_ALE setup time tCALS 0.5 xtCK - 0.86 ns
NF26 |NAND_CLE and NAND_ALE hold time tCALH 0.5 xtCK - 0.37 ns
NF27 [NAND_CLK to first NAND_DQS latching transition tDQSS T-0.41[see notez] ns
NF28 |Data write setup — 0.25 x tCK- 0.35
NF29 | Data write hold — 0.25 xtCK - 0.85
NF30 [NAND_DQS/NAND_DQ read setup skew — — 2.06
NF31 |NAND_DQS/NAND_DQ read hold skew — — 1.95

GPMI’s Source Synchronous mode output timing can be controlled by the module’s internal registers
GPMI_TIMING2_CE_DELAY, GPMI_TIMING_PREAMBLE_DELAY, GPMI_TIMING2_POST_DELAY. This AC timing
depends on these registers settings. In the table, CE_DELAY/PRE_DELAY/POST_DELAY represents each of these settings.

2 71= tCK(GPMI clock period) —0.075 ns (half of maximum p-p jitter).

For DDR Source Synchronous mode, Figure 30 shows the timing diagram of

NAND DQS/NAND DATAxx read valid window. The typical value of tDQSQ is 0.85 ns (max) and 1 ns
(max) for tQHS at 200 MB/s. GPMI will sample NAND DATA[7:0] at both rising and falling edge of an
delayed NAND_DQS signal, which can be provided by an internal DPLL. The delay value can be
controlled by GPMI register GPMI_READ DDR DLL CTRL.SLV_DLY TARGET (see the GPMI
chapter of the i. MX 8M Mini Applications Processor Reference Manual [IMX8MMRM]). Generally, the
typical delay value of this register is equal to 0x7 which means 1/4 clock cycle delay expected. But if the
board delay is big enough and cannot be ignored, the delay value should be made larger to compensate the
board delay.
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3.9.4.3 ONFI NV-DDR2 mode (ONFI 3.2 compatible)

3.9.4.31 Command and address timing

ONFI 3.2 mode command and address timing is the same as ONFI 1.0 compatible Async mode AC timing.
See Section 3.9.4.1, Asynchronous mode AC timing (ONFI 1.0 compatible),” for details.

3.9.43.2 Read and write timing

ONFI 3.2 mode read and write timing is the same as Toggle mode AC timing. See Section 3.9.4.4, Toggle
mode AC Timing,” for details.

3.944 Toggle mode AC Timing

3.9.441 Command and address timing

NOTE

Toggle mode command and address timing is the same as ONFI 1.0
compatible Asynchronous mode AC timing. See Section 3.9.4.1,
Asynchronous mode AC timing (ONFI 1.0 compatible),” for details.

3.9.442 Read and write timing

MAND_CEx B ©

NAND_CLE

NAND_ALE

NAND_WE_B 1

1
NAND_RE_B
NF23 . NF24

NAND_DQS ‘ 0.5 €K
NAND_DATA[7:0] 051K "_

Figure 31. Toggle mode data write timing
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Figure 32. Toggle mode data read timing

Table 42. Toggle mode timing parameters

Timing
ID Parameter Symbol T = GPMI Clock Cycle Unit
Min. Max.

NF1 |NAND_CLE setup time tCLS (AS + DS) x T - 0.12 [see note's'?]
NF2 [NAND_CLE hold time tCLH DH x T-0.72 [see note2]

NF3 [NAND_CEO_B setup time tCS (AS +DS) x T-0.58 [see notes'z]

NF4 [NAND_CEO_B hold time tCH DH x T - 1 [see note?]

NF5 |NAND_WE_B pulse width tWP DS x T [see note2]

NF6 [NAND_ALE setup time tALS (AS +DS) x T-0.49 [see notes'z]

NF7 |[NAND_ALE hold time tALH DH x T - 0.42 [see note?]

NF8 [Command/address NAND_ DATAxx setup time | tCAS DS x T-0.26 [see note2]

NF9 [Command/address NAND_DATAxx hold time tCAH DH x T - 1.37 [see note2]
NF18 |[NAND_CEx_B access time tCE | CE_DELAY x T [see notes®?] — ns
NF22 |clock period tCK — — ns
NF23 |preamble delay tPRE | PRE_DELAY x T [see notes*?] — ns
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Table 42. Toggle mode timing parameters (continued)

Timing
ID Parameter Symbol T = GPMI Clock Cycle Unit
Min. Max.
NF24 |postamble delay tPOST | POST_DELAY x T + 0.43 [see — ns
note?]
NF28 |Data write setup tDS® 0.25 x tCK - 0.32 — ns
NF29 |Data write hold tDH® 0.25 x tCK - 0.79 — ns
NF30 [NAND_DQS/NAND_DQ read setup skew tDQSQ® — 3.18 ns
NF31 [NAND_DQS/NAND_DQ read hold skew tQHS® — 3.27 ns

AS minimum value can be 0, while DS/DH minimum value is 1.
2 T =tCK (GPMI clock period) -0.075 ns (half of maximum p-p jitter).

3 CE_DELAY represents HW_GPMI_TIMING2[CE_DELAY]. NF18 is guaranteed by the design. Read/Write operation is started
with enough time of ALE/CLE assertion to low level.

PRE_DELAY+1 > (AS+DS)
Shown in Figure 31.
Shown in Figure 32.

For DDR Toggle mode, Figure 30 shows the timing diagram of NAND DQS/NAND_ DATAxx read valid
window. The typical value of tDQSQ is 1.4 ns (max) and 1.4 ns (max) for tQHS at 133 MB/s. GPMI
samples NAND DATA[7:0] at both the rising and falling edges of a delayed NAND DQS signal, which
is provided by an internal DPLL. The delay value of this register can be controlled by the GPMI register
GPMI_READ DDR DLL CTRL.SLV_DLY TARGET (see the GPMI chapter of the i. MX 8M Mini
Applications Processor Reference Manual [IMX8MMRMY]). Generally, the typical delay value is equal to
0x7, which means a 1/4 clock cycle delay is expected. But if the board delay is big enough and cannot be
ignored, the delay value should be made larger to compensate the board delay.

3.9.5 I2C bus characteristics

The Inter-Integrated Circuit (12C) provides functionality of a standard I2C master and slave. The 12C is
designed to be compatible with the I2C Bus Specification, version 2.1, by Philips Semiconductor (now
NXP Semiconductors).

3.9.6 MIPI D-PHY timing parameters

MIPI D-PHY electrical specifications are compliance.

i.MX 8M Mini Applications Processor Datasheet for Consumer Products, Rev. 2, 11/2022

56 NXP Semiconductors



Electrical characteristics

Table 43. MIPI PHY worst power dissipation1

MODE Power consume on | Power consume on | Power consume on Total power
VDD_MIPI_0P9 (mW) | VDD_MIPI_1P2 (mW) | VDD_MIPI_1P8 (mW) consume (mW)
M4 on 226.1 4.1 35.6 265.8
S4 on
M4 on 164.7 4.03 28.6 197.33
2.1 Gbps S4 off

M4 off 63.02 0 15.8 78.82
S4 on

ULPS 4.26 0.0367 0.0584 4.36

' M4 indicates MIPI DS| have 4 data lane enable (at least 1 clock lane enable). S4 indicates MIPI CS| have 4 data lane enable
(at least 1 clock lane enable).

3.9.7

PCle PHY parameters

The PCle interface is designed to be compatible with PCle specification Gen2 x1 lane and supports the
PCI Express 1.1/2.0 standard.

Table 44. PCle DC electrical characteristics

Parameter Description Min Typ Max Unit
PD Power Consumption Normal Gen2 — 129.5 — mwW
Partial Mode — 98.2 — mwW
Slumber Mode — 4.9 — mwW
Full Powerdown — 0.1 — mwW
3.9.7.1 PCIE_RESREF reference resistor connection

The impedance calibration process requires connection of reference resistor 8.2 kQ. 1% precision resistor
on PCIE_RESREF pads to ground. It is used for termination impedance calibration.

3.9.8

PDM timing parameters

Figure 33 illustrates the input timing of the PDM.
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Figure 33. PDM input timing

PDM clock operative range is from 500 kHz to 6 MHz. Within range, only need to configure ipg_clk app
rate and CLKDIV without I/O timing concerns.

3.9.9 Pulse width modulator (PWM) timing parameters

This section describes the electrical information of the PWM. The PWM can be programmed to select one
of three clock signals as its source frequency. The selected clock signal is passed through a prescaler before
being input to the counter. The output is available at the pulse-width modulator output (PWMO) external
pin.

Figure 34 depicts the timing of the PWM, and Table 45 lists the PWM timing parameters.

o P1 i p2 K

Figure 34. PWM timing

Table 45. PWM output timing parameters

ID Parameter Min Max Unit
PWM Module Clock Frequency 0 66 (ipg_clk) MHz

P1 PWM output pulse width high 12 — ns

P2 PWM output pulse width low 12 — ns
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3.9.10 FlexSPI timing parameters

Measurements are with a load of 15 pF and an input slew rate of 1 V/ns.

3.9.10.1 FlexSPI input/read timing

There are three sources for the internal sample clock for FlexSPI read data:

* Dummy read strobe generated by FlexSPI controller and looped back internally
(FlexSPIn_ MCRO[RXCLKSRC] = 0x0)

* Dummy read strobe generated by FlexSPI controller and looped back through the DQS pad
(FlexSPIn_ MCRO[RXCLKSRC] = 0x1)

* Read strobe provided by memory device and input from DQS pad
(FlexSPIn_ MCRO[RXCLKSRC] = 0x3)

The following sections describe input signal timing for each of these four internal sample clock sources.

3.9.10.1.1 SDR mode with FlexSPIn_MCRO[RXCLKSRC] = 0x0, 0x1

Table 46. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x0

Symbol Parameter Min. Max. Unit Notes
— [D:] Frequency of operation — 66 MHz —
F1 [D:] Setup time for incoming data 8.67 — ns 1
F2 [D:] Hold time for incoming data 0 — ns —

' The setup specification here assumes the data learning feature is not used. If data learning is enabled, then TIS can be
decreased by up to 2ns.

Table 47. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x1

Symbol Parameter Min. Max. Unit Notes
— [D:] Frequency of operation — 133 MHz —
F1 [D:] Setup time for incoming data 1.5 — ns 1
F2 [D:] Hold time for incoming data 1 — ns —

' The setup specification here assumes the data learning feature is not used. If data learning is enabled, then TIS can be
decreased by up to 2ns.

Internal Sample Clock I | mL

Figure 35. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x0, 0x1
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NOTE

Timing shown is based on the memory generating read data on the SCK
falling edge, and FlexSPI controller sampling read data on the falling edge.

3.9.10.1.2 SDR mode with FlexSPIn_MCRO[RXCLKSRC] = 0x3

There are two cases when the memory provides both read data and the read strobe in SDR mode:
* Al—Memory generates both read data and read strobe on SCK rising edge (or falling edge)
+ A2—Memory generates read data on SCK falling edge and generates read strobe on SCK rising
edge
Table 48. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3 (Case A1)

Symbol Parameter Min. Max. Unit
— [D:] Frequency of operation — 166 MHz
F3 [D:] Time from SCK to data valid — — ns
F4 [D:] Time from SCK to DQS — — ns
— [D:] Time delta between TSCKD and -2 2 ns
TSCKDQS

FLEXSPI_SCLK ﬂg—|—lT\—lT|—f—H7
FLEXSPI_DATA[7:0] ! ? ? i
—»| « F4 —» <«— F4

FLEXSPI_DQS ({

Figure 36. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3 (Case A1)

NOTE

Timing shown is based on the memory generating read data and read strobe
on the SCK rising edge. The FlexSPI controller samples read data on the

DQS falling edge.

Table 49. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3 (Case A2)

Symbol Parameter Min. Max. Unit

— [D:] Frequency of operation — 166 MHz
F5 [D:] Time from SCK to data valid — — ns
F6 [D:] Time from SCK to DQS — — ns
— [D:] Time delta between TSCKD and -2 2 ns

TSCKDQS
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FLEXSPI_SCLK

I
—» “ F5 5 i F5

FLEXSPI_DATA[7:0] —4 1 1 i
i I N e I e N |
—

Internal Sample Clock (

FLEXSPI_DQS

Figure 37. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3 (Case A2)

NOTE

Timing shown is based on the memory generating read data on the SCK
falling edge and read strobe on the SCK rising edge. The FlexSPI controller
samples read data on a half-cycle delayed DQS falling edge.

3.9.10.1.3 DDR mode with FlexSPIn_MCRO[RXCLKSRC] = 0x0, 0x1
Table 50. FlexSPI input timing in DDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x0

Symbol Parameter Min. Max. Unit Notes
— [D:] Frequency of operation — 33 MHz —
F1 [D:] Setup time for incoming data 8.67 — ns 1
F2 [D:] Hold time for incoming data 0 — ns —

' The setup specification here assumes the data learning feature is not used. If data learning is enabled, then TIS can be
decreased by up to 2ns.

Table 51. FlexSPI input timing in DDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x1

Symbol Parameter Min. Max. Unit Notes
— [D:] Frequency of operation — 66 MHz —
F1 [D:] Setup time for incoming data 15 — ns 1
F2 [D:] Hold time for incoming data 1 — ns —

T The setup specification here assumes the data learning feature is not used. If data learning is enabled, then TIS can be
decreased by up to 2ns.

SIS | I I SN R AN . AU | € —
:‘F1"F%i | F1, 'lei '

siof0:71 |} ( XK X XX Xl

S S S S |1 S N

Figure 38. FlexSPI input timing in DDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x0, 0x1
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3.9.10.1.4 DDR mode with FlexSPIn_MCRO[RXCLKSRC] = 0x3

Table 52. FlexSPI input timing in DDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3 (Case 1)

Symbol Parameter Min. Max. Unit
— [D:] Frequency of operation — 166 MHz
Tsckp [D:] Time from SCK to data valid — — ns
Tsckpas [D:] Time from SCK to DQS — — ns
Tsckp - Tsckpas [D:] Time delta between TSCKD and -0.6 0.6 ns
TSCKDQS

S N S SR S SRR D R (T

¥ TSCKD

S10[0:7] if f N ) X |

TSCKDQS
pas 4y 4 v 4 v L4

Figure 39. FlexSPI input timing in DDR mode where FlexSPIn_MCRO[RXCLKSRC] = 0x3

3.9.10.2 FlexSPI output/write timing

The following sections describe output signal timing for the FlexSPI controller including control signals
and data outputs.

3.9.10.2.1 SDR mode

Table 53. FlexSPI output timing in SDR mode

Symbol Parameter Min. Max. Unit
— [D:] Frequency of operation’ — 166 MHz
Tek [D:] SCK clock period 6.02 — ns
Tpso [D:] Output data setup time 2 — ns
TpoHo [D:] Output data hold time 2 — ns
Tess [D:] Chip select output setup time 3xTek-1 — ns
TesH [D:] Chip select output hold time 3xTek-1 — ns
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T The actual maximum frequency supported is limited by the FlexSPIn_MCRO[RXCLKSRC] configuration used. See the
FlexSPI SDR input timing specifications.

NOTE

Tcgs and Ty are configured by the FlexSPIn_ FLSHAxCR 1 register, the
default values are shown above. See the i. MX 8M Mini Applications
Processor Reference Manual IMX8MMRM) for more details.

SCK _II_I—Y_I—Y_I—Y_I—|H_

Tcss & 0 TesH (4P
cs _\_II ! | | /
:| Tbvo > < Tovo >
siof0:7] —{< QX @ XEX I
¥ ToHO ¥ Tono

Figure 40. FlexSPI output timing in SDR mode

3.9.10.2.2 DDR mode

Table 54. FlexSPI output timing in DDR mode

Symbol Parameter Min. Max. Unit
— [D:] Frequency of operation’ — 166 MHz
Tek [D:] SCK clock period 6.02 — ns
Tpso [D:] Output data setup time — 0.6 ns
TpoHo [D:] Output data hold time 0.6 — ns
Tess [D:] Chip select output setup time 3xTek-1.075 — ns
TesH [D:] Chip select output hold time 3xTck-1.075 — ns

1" The actual maximum frequency supported is limited by the FlexSPIn_MCRO[RXCLKSRC] configuration used. See the
FlexSPI SDR input timing specifications.

NOTE

Tcgs and Tgyy are configured by the FlexSPIn. FLSHAXCRI register, the
default values are shown above. See the i. MX 8M Mini Applications
Processor Reference Manual (IMX8MMRM) for more details.
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sck ___|| f t f t |
« Tcss pe TcK > TcsH
; l >
cs | ' 7
¢ Tbvo » :' Tbvo Y
siofo:7) —|—C_— @K @ XX |

Figure 41. FlexSPI output timing in DDR mode

3.9.11 SAl/I2S switching specifications

This section provides the AC timings for the SAI in Master (clocks driven) and Slave (clocks input) modes.
All timings are given for non inverted serial clock polarity (SAI_ TCR[TSCKP] =0, SAI RCR[RSCKP]
= () and non inverted frame sync (SAI TCR[TFSI] =0, SAI RCR[RFSI] = 0). If the polarity of the clock
and/or the frame sync have been inverted, all the timings remain valid by inverting the clock signal
(SAI_BCLK) and/or the frame sync (SAI FS) shown in the figures below.

Table 55. Master mode SAI timing (50 MHz)1

Num Characteristic Min Max Unit
S1 SAI_MCLK cycle time 20 — ns
S2 SAI_MCLK pulse width high/low 40% 60% MCLK period
S3 SAl_BCLK cycle time 20 — ns
S4 SAl_BCLK pulse width high/low 40% 60% BCLK period
S5 SAI_BCLK to SAI_FS output valid — 2 ns
S6 SAI_BCLK to SAI_FS output invalid 0 — ns
S7 SAI_BCLK to SAI_TXD valid — 2 ns
S8 SAI_BCLK to SAI_TXD invalid 0 — ns
S9 SAI_RXD/SAI_FS input setup before SAI_BCLK 2 — ns
S10 SAI_RXD/SAI_FS input hold after SAI_BCLK 0 — ns

1" To achieve 50 MHz for BCLK operation, below configuration must be used:

* In TX, configure BCI=0 in SAI TCR2 register and FSD=1 in SAI TCR4 register.
* In RX, configure BCI=1 in SAl TCR2 register and FSD=0 in SAl TCR4 register.

Table 56. Master mode SAl timing (25 MHz)

Num Characteristic Min Max Unit
S1 SAI_MCLK cycle time 40 — ns
S2 SAI_MCLK pulse width high/low 40% 60% MCLK period
S3 SAI_BCLK cycle time 40 — ns
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Table 56. Master mode SAl timing (25 MHz) (continued)

Num Characteristic Min Max Unit
S4 SAI_BCLK pulse width high/low 40% 60% BCLK period
S5 SAl_BCLK to SAI_FS output valid — 2 ns
S6 SAl_BCLK to SAI_FS output invalid 0 — ns
S7 SAI_BCLK to SAI_TXD valid — 2 ns
S8 SAI_BCLK to SAI_TXD invalid 0 — ns
S9 SAl_RXD/SAI_FS input setup before SAI_BCLK 12 — ns
S10 SAIl_RXD/SAI_FS input hold after SAI_BCLK 0 — ns
i .

125_MCLK (output)

« : b
125_BCLK {output) _,{; . N =T E‘;r’ ‘] X\ ﬁ
s e ) e
125_FS (output) i / i || i N
I — i o
125_FS (input) ) PE— i | \I\—
125 TXD — X | >
— =
Figure 42. SAl timing—Master modes
Table 57. Slave mode SAl timing (50 MHz)"
Num Characteristic Min Max Unit
SN SAI_BCLK cycle time (input) 20 — ns
S12 SAI_BCLK pulse width high/low (input) 40% 60% BCLK period
S13 SAI_FS input setup before SAl_BCLK 2 — ns
S14 SAI_FAinput hold after SAI_BCLK 2 — ns
S17 SAI_RXD setup before SAI_BCLK 2 — ns
S18 SAI_RXD hold after SAI_BCLK 2 — ns

T TX does not support 50 MHz operation in Slave mode.
 To achieve 50 MHz BCLK in RX, configure BCI=1 in SAI TCR2 register and FSD=0 in SAl TCR4 register.
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Table 58. Slave mode SAl timing (25 MHz)

Num Characteristic Min Max Unit
S11 SAI_BCLK cycle time (input) 40 — ns
S12 SAI_BCLK pulse width high/low (input) 40% 60% BCLK period
S13 SAI_FS input setup before SAI_BCLK 12 — ns
S14 SAI_FA input hold after SAI_BCLK 2 — ns
S15 SAI_BCLK to SAI_TXD/SAI_FS output valid — 7 ns
S16 SAI_BCLK to SAI_TXD/SAI_FS output invalid 0 — ns
S17 SAI_RXD setup before SAI_BCLK 12 — ns
S18 SAI_RXD hold after SAI_BCLK 2 — ns
- sl .
i - 512 o
[25_BCLK (input) i, 812 N } \ [\ /
IH—STS—V: | —Hsie i“—
2S_FS (output) l / i | PN
i ‘L’ i si4 —h: —
12S_FS (input) : y : o I: \ & i N,
=P sis M :‘_ i . I‘_S‘B_H
25.TXD — XC | -
E‘—m—"—m—":

Figure 43. SAl Timing — Slave Modes

3.9.12 SPDIF timing parameters

The Sony/Philips Digital Interconnect Format (SPDIF) data is sent using the bi-phase marking code. When
encoding, the SPDIF data signal is modulated by a clock that is twice the bit rate of the data signal.

Table 59 and Figure 44 and Figure 45 show SPDIF timing parameters for the Sony/Philips Digital
Interconnect Format (SPDIF), including the timing of the modulating Rx clock (SPDIF_SR_CLK) for
SPDIF in Rx mode and the timing of the modulating Tx clock (SPDIF_ST CLK) for SPDIF in Tx mode.
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Table 59. SPDIF timing parameters

Timing Parameter Range

Parameter Symbol Unit

Min Max

SPDIF_IN Skew: asynchronous inputs, no specs apply — — 0.7 ns

SPDIF_OUT output (Load = 50 pf)

* Skew — — 1.5 ns

» Transition rising — — 24.2

* Transition falling — — 31.3

SPDIF_OUT output (Load = 30 pf) 1.5

* Skew — — 13.6 ns

 Transition rising — — 18.0

* Transition falling — —

Modulating Rx clock (SPDIF_SR_CLK) period srckp 40.0 — ns
SPDIF_SR_CLK high period srckph 16.0 — ns
SPDIF_SR_CLK low period srckpl 16.0 — ns
Modulating Tx clock (SPDIF_ST_CLK) period stclkp 40.0 — ns
SPDIF_ST_CLK high period stclkph 16.0 — ns
SPDIF_ST_CLK low period stclkpl 16.0 — ns

SPDIF_SR_CLK 4—‘—> 4—'—>

N_ oo™ /Ym0
(Output) \- / Y A

SPDIF_ST_CLK

(Input)

Figure 45. SPDIF_ST_CLK timing diagram
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3.9.13 UART I/O configuration and timing parameters

3.9.13.1 UART RS-232 I/O configuration in different modes

The 1.MX 8M Mini UART interfaces can serve both as DTE or DCE device. This can be configured by
the DCEDTE control bit (default 0—DCE mode). Table 60 shows the UART 1/O configuration based on
the enabled mode.

Table 60. UART I/O configuration vs. mode

DTE Mode DCE Mode
Port
Direction Description Direction Description

UARTx_RTS B Output |UARTx _RTS_B from DTE to DCE Input UARTx_RTS_ B from DTE to DCE
UARTx_CTS B Input UARTx_CTS_B from DCE to DTE Output UARTx_CTS B from DCE to DTE

UARTx_TX_ DATA Input Serial data from DCE to DTE Output Serial data from DCE to DTE

UARTXx_RX Output | Serial data from DTE to DCE Input Serial data from DTE to DCE

_DATA

3.9.13.2 UART RS-232 Serial mode timing
This section describes the electrical information of the UART module in the RS-232 mode.

3.9.13.2.1 UART transmitter

Figure 46 depicts the transmit timing of UART in the RS-232 Serial mode, with 8 data bit/1 stop bit
format. Table 61 lists the UART RS-232 Serial mode transmit timing characteristics.

Possible
UA1 UA1 Parity
- > Bit
l Next
= Start r Start
UARTX_TX_DATA - gy - Bito ) Bit1 ) Bit2 4 Bit3 J-Bit4 | Bit5 | Bit6 | Bit7 J-ParBitf STOP L gy |
(output) BIT
UA1 | UA1
Figure 46. UART RS-232 Serial mode transmit timing diagram
Table 61. RS-232 Serial mode transmit timing parameters
ID Parameter Symbol Min Max Unit
UA1 Transmit Bit Time thit 1/Fbaud_rate1 - Tref_clk2 1/Fbaud_rate + Tref_clk -

1 Fbaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ijpg_perclk frequency)/16.
2 Tret_cik: The period of UART reference clock ref_clk (ijpg_perclk after RFDIV divider).
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3.9.13.2.2 UART receiver

Figure 47 depicts the RS-232 Serial mode receive timing with 8 data bit/1 stop bit format. Table 62 lists
Serial mode receive timing characteristics.

Possible
UA2 UA2 Pg?t‘y
l Next
Start Start
UARTX_RX DATA - Bit 4 Bit0 | Bit1 | Bit2 f Bit3 f-Bit4 | Bit5 | Bit6 | Bit7 J-ParBitfSTOP L it |
(output) BIT
UA2 | UA2

Figure 47. UART RS-232 Serial mode receive timing diagram

Table 62. RS-232 Serial mode receive timing parameters

ID Parameter Symbol Min Max Unit
UA2 Receive Bit Time' troit | 1/Fbaud rate> - 1/(16 | 1/Fpaud_rate + —
X Fbaud_rate) 1/(16 x Fbaud_rate)

' The UART receiver can tolerate 1/(16 x Fbaud_rate) tolerance in each bit. But accumulation tolerance in one frame must not
exceed 3/(16 X Fpaud_rate)-
2 Fbaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (jog_perclk frequency)/16.

3.9.14 USB PHY parameters
This section describes the USB-OTG PHY parameters.

3.9.14.1 Pad/Package/Board connections
The USBx_VBUS pin cannot directly connect to the 5 V VBUS voltage on the USB2.0 link.
Each USBx_VBUS pin must be isolated by an external 30 KQ 1% precision resistor.

The USB 2.0 PHY uses USBx_TXRTUNE and an external resistor to calibrate the USBx DP/DN 45 Q
source impedance. The external resistor value is 200 Q 1% precision on each of USBx TXRTUNE pad to
ground.

3.9.14.2 USB PHY worst power consumption
Table 63 shows the USB 2.0 PHY worst power dissipation.
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Table 63. USB 2.0 PHY worst power dissipation

Mode VDD_USB_0P8 VDD_USB_3P3 VDD_USB_1P8 Total Power

HS TX 8.286 463 23.409 70.448

FS TX 6.767 12.52 5.968 63.22

LS TX 7.001 mA 13.58 mA 6.224 mA 67.779 mwW
Suspend 0.752 0.164 0.106 1.465

Sleep 0.761 0.163 0.106 1.472
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NC J18 —
NVCC_CLK M19 CLK 2 [R5
NVCC_DRAM P7, K8, N8, R8, V8, K9, L9, M9, DRAM 32 [ i i 7

N9, R9, T9,

U9, V9
NVCC_ECSPI H10 ECSPI £ kR
NVCC_ENET w22 ENET 4 {87
NVCC_GPIO1 W12 GPIO1 # [ it
NVCC_I2C J11 12C B4R
NVCC_JTAG L19 JTAG £: Ok RL
NVCC_NAND u19 NAND # [ it 3
NVCC_SAl1 W18 AR SAl 2 1
NVCC_SAI2 V19 AR SAl #1
NVCC_SAI3 Y10 fER SAl 1
NVCC_SAl5 w17 R SAl 20
NVCC_SD1 V20 SD #2
NVCC_SD2 V22 SD IR
NVCC_SNVS_1P8 J22 HER; SNVS #11
NVCC_UART J12 UART #1119t
PVCCO_1P8 AB13 7 10 TigKkEh
PVCC1_1P8 T19 7 10 TigREh
PVCC2_1P8 J13 1 10 TIKE)
VDD_24M_XTAL_1P8 N19 XTAL (R
VDD_ANA_0P8 L17, N17 ELADLIZ 48 (1 ik o
VDD_ANAO_1P8 AA14, Y15 ELADLIZ 5 (1) 3k o
VDD_ANA1_1P8 P19, N20 RLADLIZ 5 (1) (it o

VDD_ARM

R13, T13, U13, V13, W13, T14, W14,
R15,
T15, U15, V15, W15, V16, W16

ARM [t 5

VDD_ARM_PLL_OP8

P16

ARM PLL ft 5
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VDD_ARM_PLL_1P8 R19 ARM PLL f#it
VDD_DRAM J10, L10, N10, R10, U10, W10 DRAM #E ¥ it Bi
 66.i.MX 8M Mini 14 x 14 ZXF FH AR (5

VDD_DRAM_PLL_0P8 P9 DRAM PLL {57
VDD_DRAM_PLL_1P8 P5 DRAM PLL 457
VDD_GPU R11, U11, W11, P12, V12 GPU fy R
VDD_MIPI_OP9 J14 MIPI PHY [fifit i
VDD_MIPI_1P2 J15 MIPI PHY (¥t B;
VDD_MIPI_1P8 H13 MIPI PHY [fifit
VDD_PCI_0P8 J16 PCle PHY fit)s
VDD_PCI_1P8 G14 PCle PHY f L5
VDD_SNVS_0P8 K22 SNVS Z 4 1R
VDD_SOC N13, K15, L15, M15, N15, K16, R17, |SOC ##H It

u17, L18,

N18, R18, U18
VDD_USB_0P8 J17 USB PHY it z;
VDD_USB_1P8 H15 USB PHY it pi
VDD_USB_3P3 K19 USB PHY (1t R;
vDD_VPU L11, N11, K12, K13, L13, M13, M14 VPU (it
VSS A1, AG1, C2, H2, Y2, AE2, B3, E3, |—

F3, J3, K3,

N3, P3, R3, V3, W3, AB3, AC3, AF3,

C5, AE5,

C6, AE6, G7, J7, K7, N7, R7, V7,

W7, AA7, C9,

G9, AA9, AE9, C10, G10, AA10,

AE10, L12,

M12, N12, R12, T12, U12, C13, G13,

P13,

Y13, AA13, AE13, C14, AE14, C15,

G15, P15,

AA15, AE15, L16, M16, N16, R16,

T16, U16,

C18, G18, H18, Y18, AA18, AE18,

C19, G19,

AA19, AE19, K20, R20, G21, J21,

K21, N21,
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P21, R21, V21,
AE22, C23,
AE23, E25,

R25,

V25, W25, AB25, AC25,

AG27

F25, J25,

wa1 ,

K25,

AA21 ,

c22,

N25, P25,

B26, A27,

R 67 Wor 14 x 14 Z KB D gEEE R N 0 BL Y alpha HEF 5138

% 67. i.MX 8M Mini 14 x 14 mm ThREEM4 AT

BEXMH
B4 ® ERaE TGl 2SS ‘ HIA
Hs BikTheE iR
24M_XTALI B27 | VDD_24M_XTAL_ | #ifl — — LPNIIEEDSS
1P8
24M_XTALO C26 | VDD_24M_XTAL_ | Al — — A5 S
1P8
Ja z_MODEOQ G26 NVCC_JTAG GPIO ALTO | ccmsrcgpemix.BOOT_MODE[0] | #:% PD fi%
A
BOOT_MODE1 G27 NVCC_JTAG GPIO ALTO | ccmsrcgpemix.BOOT_MODE[1] | #4 PD )%
N
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

BEXMF
A 2k L 745 BRA S BN
X BT MitRS

CLKIN1 H27 NVCC_CLK GPIO — — WMANEA

PU/PD

CLKIN2 J27 NVCC_CLK GPIO — — PN el

PU/PD
CLKOUT1 H26 NVCC_CLK GPIO — — A, W

f

PU/PD

CLKOUT2 J26 NVCC_CLK GPIO — — WAL, &
A

PU/PD

DRAM_ACO00 F4 NVCC_DRAM DDR — — i I

DRAM_ACO1 F5 NVCC_DRAM DDR — — A
DRAM_AC02 K4 NVCC_DRAM DDR — — LIPNGRE S
DRAM_AC03 J4 NVCC_DRAM DDR — — ARG
DRAM_ACO04 L2 NVCC_DRAM DDR — — LIPNRE S
DRAM_AC05 L1 NVCC_DRAM DDR — — HWAMELE
DRAM_AC06 F6 NVCC_DRAM DDR — — LIPNREEYSY
DRAM_ACO07 J5 NVCC_DRAM DDR — — LTPNIDEESY
DRAM_AC08 J6 NVCC_DRAM DDR — — EIPNIE Y
DRAM_AC09 K6 NVCC_DRAM DDR — — LIPNGRE RS
DRAM_AC10 E4 NVCC_DRAM DDR — — LTPNOEESY
DRAM_AC11 D5 NVCC_DRAM DDR — — AMAEE
DRAM_AC12 N4 NVCC_DRAM DDR — — LTPNIDEESY
DRAM_AC13 N5 NVCC_DRAM DDR — — LIPNRE Y
DRAM_AC14 K5 NVCC_DRAM DDR — — LIPNGRE S
DRAM_AC15 NG NVCC_DRAM DDR — — ARG
DRAM_AC16 M1 NVCC_DRAM DDR — — LIPNRE S
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

DRAM_AC17 M2 NVCC_DRAM DDR — — HAMEE
DRAM_AC19 N2 NVCC_DRAM DDR — — IS B

DRAM_AC20 AB4 NVCC_DRAM DDR — — R

DRAM_AC21 AB5 NVCC_DRAM DDR — — B
DRAM_AC22 w4 NVCC_DRAM DDR — — LIPNRE S
DRAM_AC23 V4 NVCC_DRAM DDR — — HWAMEE

HEE XM
R4 R WAk il BRRK . m{\/
- BRI AE MRS

DRAM_AC24 u2 NVCC_DRAM DDR — — LTPNIDEESY
DRAM_AC25 U1 NVCC_DRAM DDR — — LPNIITESSY
DRAM_AC26 N1 NVCC_DRAM DDR — — LIPNREESSY
DRAM_AC27 R6 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_AC28 W6 NVCC_DRAM DDR — — ARG R
DRAM_AC29 V6 NVCC_DRAM DDR — — MARE R
DRAM_AC30 AC4 NVCC_DRAM DDR — — LTPNIDEESY
DRAM_AC31 AD5 NVCC_DRAM DDR — — LPNIUTESSY
DRAM_AC32 R4 NVCC_DRAM DDR — — LN ERSY
DRAM_AC33 R5 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_AC34 T1 NVCC_DRAM DDR — — ARG E
DRAM_AC35 T2 NVCC_DRAM DDR — — MARE R
DRAM_AC36 V5 NVCC_DRAM DDR — — LTPNIDEFESY
DRAM_AC37 w5 NVCC_DRAM DDR — — LPNIITESSY
DRAM_AC38 ABG NVCC_DRAM DDR — — LIPNREESSY
DRAM_ALERT_N R2 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_DMO A4 NVCC_DRAM DDR — — ARG R
DRAM_DM1 F1 NVCC_DRAM DDR — — MARE R
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

DRAM_DM2 AB1 NVCC_DRAM DDR — — WMAREE
DRAM_DM3 AG4 NVCC_DRAM DDR — — HAMAEE
DRAM_DQ00 A5 NVCC_DRAM DDR — — LTPNIOEFESY
DRAM_DQO1 B5 NVCC_DRAM DDR — — EPNIUTESSY
DRAM_DQO02 D2 NVCC_DRAM DDR — — LIPNIOTESSY
DRAM_DQO03 D1 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_DQO04 C1 NVCC_DRAM DDR — — WMARE R
DRAM_DQO05 B1 NVCC_DRAM DDR — — HAMAEE
DRAM_DQO06 A3 NVCC_DRAM DDR — — LTPNIOEFESY
DRAM_DQO07 B4 NVCC_DRAM DDR — — CPNIITESSY
DRAM_DQO08 F2 NVCC_DRAM DDR — — LIPNIOTESSY
DRAM_DQ09 G2 NVCC_DRAM DDR — — LPNGLEDSN
BEXMH
R 3 CEWaZ vl B I ‘ mﬁﬁ*
= NN a
DRAM_DQ10 J1 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_DQ11 J2 NVCC_DRAM DDR — — WARE R
DRAM_DQ12 K2 NVCC_DRAM DDR — — LTPNOEFSY
DRAM_DQ13 K1 NVCC_DRAM DDR — — LTPNIDEESY
DRAM_DQ14 E1 NVCC_DRAM DDR — — LIPNIITESSY
DRAM_DQ15 E2 NVCC_DRAM DDR — — AMAEE
DRAM_DQ16 AB2 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_DQ17 AA2 NVCC_DRAM DDR — — WARMEE
DRAM_DQ18 W1 NVCC_DRAM DDR — — LTPNIOEFESY
DRAM_DQ19 w2 NVCC_DRAM DDR — — LTPNIDEFESY
DRAM_DQ20 V2 NVCC_DRAM DDR — — LPNIITESSY
DRAM_DQ21 V1 NVCC_DRAM DDR — — AMAEE
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

DRAM_DQ22 AC1 NVCC_DRAM DDR — — WMAREE
DRAM_DQ23 AC2 NVCC_DRAM DDR — — HAMAEE
DRAM_DQ24 AG5 NVCC_DRAM DDR — — LTPNIOEFESY
DRAM_DQ25 AF5 NVCC_DRAM DDR — — EPNIUTESSY
DRAM_DQ26 AD2 NVCC_DRAM DDR — — LIPNIOTESSY
DRAM_DQ27 AD1 NVCC_DRAM DDR — — LPNGLEDSN
DRAM_DQ28 AE1 NVCC_DRAM DDR — — WMARE R
DRAM_DQ29 AF1 NVCC_DRAM DDR — — HAMAEE
DRAM_DQ30 AG3 NVCC_DRAM DDR — — LTPNIOEFESY
DRAM_DQ31 AF4 NVCC_DRAM DDR — — CPNIITESSY
DRAM_DQSO0_N B2 NVCC_DRAM — — — LIPNIOTESSY
DRAM_DQS0_P A2 NVCC_DRAM DDRCLK — — LPNGLEDSN
DRAM_DQS1_N H1 NVCC_DRAM — — — ARG
DRAM_DQS1 P G1 NVCC_DRAM DDRCLK — — WARME R
DRAM_DQS2 N Y1 NVCC_DRAM — — — WARE R
DRAM_DQS2_P AA1 NVCC_DRAM DDRCLK — — LIPNIITESSY
DRAM_DQS3_N AF2 NVCC_DRAM — — — LPNIOTESSY
DRAM_DQS3_P AG2 NVCC_DRAM DDRCLK — — LPNGLEDSN
BEXMF
R ® H 1 4E 58S —_ N
x ERiAThAE it R
DRAM_RESET N R1 NVCC_DRAM DDR — — AR
DRAM_VREF P1 NVCC_DRAM DDR — — —
DRAM_ZN P2 NVCC_DRAM DDR — — —
ECSPI1_MISO A7 NVCC_ECSPI GPIO ALT5 GPIO5. 10][8] HA PD 4
A
ECSPI1_MOSI B7 NVCC_ECSPI GPIO ALT5 GPIO5. 10[7] #4 PD %
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

ECSPI1_SCLK D6 NVCC_ECSPI GPIO ALT5 GPIO5. 10]6] W4 PD [t
A

ECSPI1_SS0 B6 NVCC_ECSPI GPIO ALT5 GPIO5. 10[9] WA PD K%
A

ECSPI2_MISO A8 NVCC_ECSPI GPIO ALT5 GPIO5. 10[12] #AH PD 4
A

ECSPI2_MOSI B8 NVCC_ECSPI GPIO ALT5 GPIO5. 10[11] WA PD 4
A

ECSPI2_SCLK E6 NVCC_ECSPI GPIO ALT5 GPIO5. 10[10] i PD [R5
A

ECSPI2_SS0 A6 NVCC_ECSPI GPIO ALT5 GPIO5. 10[13] #4 PD K
N

ENET_MDC AC27 NVCC_ENET GPIO ALT5 GPIO1. 10[16] #4 PD K
A

ENET_MDIO AB27 NVCC_ENET GPIO ALT5 GPIO1. 10[17] WA PD %
A

ENET_RDO AE27 NVCC_ENET GPIO ALT5 GPIO1. 10[26] 4 PD
A

ENET_RD1 AD27 NVCC_ENET GPIO ALT5 GPIO1. 10[27] A PD Kk
A

ENET_RD2 AT NVCC_ENET GPIO ALT5 GPIO1. 10[28] W4 PD %
26 N

ENET_RD3 AC26 NVCC_ENET GPIO ALT5 GPIO1. 10[29] 45 PD [t
N

ENET_RXC AE26 NVCC_ENET GPIO ALT5 GPIO1. 10[25] W4 PD 1%
A

ENET_RX_CTL AF27 NVCC_ENET GPIO ALT5 GPIO1. 10[24] 4 PD i
A

ENET_TDO AG26 NVCC_ENET GPIO ALT5 GPIO1. 10[21] W4 PD
A

ENET_TD1 AF26 NVCC_ENET GPIO ALT5 GPIO1. 10[20] W PD %
A

ENET_TD2 AG25 NVCC_ENET GPIO ALT5 GPIO1. 10[19] #45 PD %
A

ENET_TD3 AF25 NVCC_ENET GPIO ALT5 GPIO1. 10[18] W4 PD [t
A

ENET_TXC AG24 NVCC_ENET GPIO ALT5 GPIO1. 10[23] WA PD %
A

ENET_TX_CTL AF24 NVCC_ENET GPIO ALT5 GPIO1. 10[22] 4 PD %
A

GPIO1_1000 AG14 NVCC_GPIO1 GPIO ALTO GPIO1. 10[0] A PD K%
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

GPIO1_1001" AF14 NVCC_GPIO1 GPIO ALTO GPIO1. 10[1] i HHIC

GPIO1_1002 AG13 NVCC_GPIO1 GPIO ALTO GPIO1. 10[2] 1 PU SN

GPIO1_1003 AF13 NVCC_GPIO1 GPIO ALTO GPIO1. 10][3] #A PD %
A

GPIO1_l004 AG12 NVCC_GPIO1 GPIO ALTO GPIO1. 10[4] #A PD
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

BEXH
R R GPIE S % - ‘ ﬁgﬁf*
N BRAThRE 2
GPIO1_l0052 AF12 NVCC_GPIO1 GPIO ALTO GPIO1. 10[5] PR
GPIO1_I006 AG11 NVCC_GPIO1 GPIO ALTO GPIO1. 10][6] WA PD ik
A
GPIO1_I007 AF11 NVCC_GPIO1 GPIO ALTO GPIO1. 10[7] HI PU A
GPIO1_I008 AG10 NVCC_GPIO1 GPIO ALTO GPIO1. 10[8] WA PD
A
GPIO1_I009 AF10 NVCC_GPIO1 GPIO ALTO GPIO1. 10[9] WA PD
A
GPIO1_1010 AD10 NVCC_GPIO1 GPIO ALTO GPIO1. 10[10] WA PD %
A
GPIO1_lO11 AC10 NVCC_GPIO1 GPIO ALTO GPIO1. 10[11] Hi 45 PD 4
A
GPIO1_1012 AB10 NVCC_GPIO1 GPIO ALTO GPIO1. 10[12] WA PD %
A
GPIO1_I013 AD9 NVCC_GPIO1 GPIO ALTO GPIO1. 10[13] WA PD %
N
GPIO1_lO14 AC9 NVCC_GPIO1 GPIO ALTO GPIO1. 10[14] WA PD %
A
GPIO1_1015 AB9 NVCC_GPIO1 GPIO ALTO GPIO1. 10[15] WA PD %
A
I2C1_SCL E9 NVCC_I2C GPIO ALT5 GPIO5. 10[14] W PD %
N
I2C1_SDA F9 NVCC_I2C GPIO ALT5 GPIO5. 10[15] WA PD %
N
12C2_SCL D10 NVCC_I2C GPIO ALT5 GPIO5. 10[16] WA PD %
N
I2C2_SDA D9 NVCC_I2C GPIO ALT5 GPIO5. 10[17] WA PD %
A
12C3_SCL E10 NVCC_I2C GPIO ALT5 GPIO5. 10[18] WA PD %
A
I2C3_SDA F10 NVCC_I2C GPIO ALT5 GPIO5. 10[19] WA PD %
A
I2C4_SCL D13 NVCC_I2C GPIO ALT5 GPIO5. 10[20] i PD %
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

I2C4_SDA E13 NVCC_I2C GPIO ALT5 GPIO5. 10[21] WA PD K%
A
JTAG_MOD D27 NVCC_JTAG GPIO ALTO cjtag_wrapper.MOD M PD [k
A
JTAG_TCK F26 NVCC_JTAG GPIO ALTO cjtag_wrapper. TCK F PU %I\
JTAG_TDI E27 NVCC_JTAG GPIO ALTO cjtag_wrapper.TDI F PU %I\
JTAG_TDO E26 NVCC_JTAG GPIO ALTO cjtag_wrapper.TDO ENVE PN
JTAG_TMS F27 NVCC_JTAG GPIO ALTO cjtag_wrapper.TMS H PU A
JTAG_TRST_B c27 NVCC_JTAG GPIO ALTO cjtag_wrapper.TRST_B H PU i\
MIPI_CSI_CLK_N | A16 VDD_MIPI_1P8 PHY — — LPNGEEDSN
MIPI_CSI_CLK P | B16 VDD_MIPI_1P8 PHY — — LPNGEEDSN
MIPI_CSI_DO_N A14 VDD_MIPI_1P8 PHY — — LPNGHEEDSN
MIPI_CSI_DO_P B14 VDD_MIPI_1P8 PHY — — LPNGEEDSN
MIPI_CSI_D1_N A15 VDD_MIPI_1P8 PHY — — LPNGEEDSN
HEXH
R4 R LWk Y7l K . ‘ ﬁﬁﬁ@
= BRIATIRE &
MIPI_CSI_D1_P B15 VDD_MIPI_1P8 PHY — — EPNGHEEDSN
MIPI_CSI_D2 N A17 VDD_MIPI_1P8 PHY — — HARE B
MIPI_CSI_D2_P B17 VDD_MIPI_1P8 PHY — — HAMAE S
MIPI_CSI_D3 N A18 VvDD_MIPI_1P8 PHY — — WARME R
MIPI_CSI_D3_P B18 VDD_MIPI_1P8 PHY — — LPNIOTESSY
MIPI_DSI_CLK_N A11 VDD_MIPI_1P8 PHY — — AR
MIPI_DSI_CLK_P | B11 VDD_MIPI_1P8 PHY — — I
MIPI_DSI_DO_N A9 VDD_MIPI_1P8 PHY — — it
MIPI_DSI_DO_P B9 VDD_MIPI_1P8 PHY — — iy IS
MIPI_DSI_D1_N A10 VDD_MIPI_1P8 PHY — — A
MIPI_DSI_D1_P B10 VDD_MIPI_1P8 PHY — — IR
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

MIPI_DSI_D2_N A12 VDD_MIPI_1P8 PHY — — A
MIPI_DSI_D2_P B12 VvDD_MIPI_1P8 PHY — — R
MIPI_DSI_D3_N A13 VDD_MIPI_1P8 PHY — — AR
MIPI_DSI_D3_P B13 VDD_MIPI_1P8 PHY — — AR
MIPI_VREG_CAP D15 0.35-0.45V PHY — — HHE LR
NAND_ALE N22 NVCC_NAND GPIO ALT5 GPIO3. 10[0] Wi PD (%
N
NAND_CEO_B N24 NVCC_NAND GPIO ALT5 GPIO3. I0[1] i PU A
NAND_CE1 B P27 NVCC_NAND GPIO ALT5 GPIO3. 10[2] WA PD 4
A
NAND_CE2 B M27 NVCC_NAND GPIO ALT5 GPIO3. 10[3] WA PD ik
A
NAND_CE3 B L27 NVCC_NAND GPIO ALT5 GPIO3. I10[4] W43 PD (%
A
NAND_CLE K27 NVCC_NAND GPIO ALT5 GPIO3. 10[5] A PD (%
N
NAND_DATA00 P23 NVCC_NAND GPIO ALT5 GPIO3. 10[6] WA PD %
A
NAND_DATAOQ1 K24 NVCC_NAND GPIO ALT5 GPIO3. 10[7] WA PD Kk
A
NAND_DATA02 K23 NVCC_NAND GPIO ALT5 GPI03. 10[8] #4 PD M4
A
NAND_DATAO03 N23 NVCC_NAND GPIO ALT5 GPIO3. 10[9] W43 PD %
A
NAND_DATA04 M26 NVCC_NAND GPIO ALT5 GPIO3. 10[10] A PD (%
N
NAND_DATAO05 L26 NVCC_NAND GPIO ALT5 GPIO3., 10[11] Wi PD (%
A
NAND_DATA06 K26 NVCC_NAND GPIO ALT5 GPIO3. 10[12] W PD %
A
NAND_DATA07 N26 NVCC_NAND GPIO ALT5 GPIO3. 10[13] W4 PD (%
A
HEXMH
R4 R ik il FRE B LN
I BRAThAE iR
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

NAND_DQS R22 NVCC_NAND GPIO ALT5 GPIO3. 10[14] #H PD [
A
NAND_RE_B N27 NVCC_NAND GPIO ALT5 GPIO3. 10[15] 1 PU SN
NAND_READY B | P26 NVCC_NAND GPIO ALT5 GPIO3. 10[16] W PD
A
NAND_WE_B R26 NVCC_NAND GPIO ALT5 GPIO3. 10[17] W PD
N
NAND_WP_B R27 NVCC_NAND GPIO ALT5 GPIO3. 10[18] 4 PD Kk
A
FF-R 1) A25 |NVCC_SNVS_1P8| GPIO ALTO snvsmix.ONOFF NV
PU/PD
PCIE_CLK_N A21 VDD_PCI_1P8 PHY — — #-Z
PCIE_CLK_P B21 VDD_PCI_1P8 PHY — — fH-Z
PCIE_RESREF D19 VDD_PCI_1P8 PHY — — &-Z
PCIE_RXN_N A19 VDD_PCI_1P8 PHY — — mAN, ®Z
PCIE_RXN_P B19 VDD_PCI_1P8 PHY — — N, w2z
PCIE_TXN_N A20 VDD_PCI_1P8 PHY — — i, -z
PCIE_TXN_P B20 VvDD_PCI_1P8 PHY — — i, m-Z
PMIC_ON_REQ A24 |NVCC_SNVS_1P8| GPIO ALTO snvsmix.PMIC_ON_REQ FEBHEK 5
i
i PU
PMIC_STBY_REQ | E24 |NVCC_SNVS_1P8| GPIO ALTO |ccmsrcgpemix.PMIC_STBY_RE| PD ik
Q
POR_B B24 |NVCC_SNVS_1P8| GPIO ALTO snvsmix.POR_B N
PU/PD
RTC_XTALI A26 | NVCC_SNVS_1P8| ##iil — — HAME B
RTC_XTALO B25 |NVCC_SNVS_1P8| #ifl] — — frdh, fRE
RTC_XTALI
RTC_RESET B F24 |NVCC_SNVS_1P8| GPIO ALTO snvsmix.RTC_POR_B BN
PU/PD
SAI1_MCLK AB18 NVCC_SAI1 GPIO ALT5 GPIO4. 10[20] W PD 4
A
SAI1_RXC AF16 NVCC_SAl1 GPIO ALT5 GPIO4. I0[1] W PD
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

SAI1_RXDO0 AG15 NVCC_SAI1 GPIO ALT5 GPIO4. 10[2] 4 PD %
A
SAI1_RXD1 AF15 NVCC_SAI1 GPIO ALT5 GPIO4. 10[3] WA PD %
A
SAI1_RXD2 AG17 NVCC_SAl1 GPIO ALT5 GPIO4. 10[4] W PD i
A
HE¥MF
> &2 R WAk 3Fi| R . AN
BRikThAE BLRE
=
SAI1_RXD3 AF17 NVCC_SAI1 GPIO ALT5 GPIO4. 10[5] WA PD %
A
SAI1_RXD4 AG18 NVCC_SAI1 GPIO ALT5 GPIO4. 10[6] #43 PD %
A
SAI1_RXD5 AF18 NVCC_SAI1 GPIO ALT5 GPIO4. 10[7] 47 PD 1%
N
SAI1_RXD6 AG19 NVCC_SAI1 GPIO ALT5 GPIO4. 10[8] WA PD K%
N
SAI1_RXD7 AF19 NVCC_SAI1 GPIO ALT5 GPIO4. 10[9] WA PD K%
A
SAI1_RXFS AG16 NVCC_SAI1 GPIO ALT5 GPI04. 10[0] WA PD %
A
SAI1_TXC AC18 NVCC_SAI1 GPIO ALT5 GPIO4, 10[11] #143 PD %
A
SAI1_TXDO AG20 NVCC_SAl1 GPIO ALT5 GPIO4. 10[12] 47 PD 1%
N
SAI1_TXD1 AF20 NVCC_SAI1 GPIO ALT5 GPIO4. 10[13] 45 PD K%
N
SAI1_TXD2 AG21 NVCC_SAl1 GPIO ALT5 GPI0O4. 10[14] W PD M4
A
SAI1_TXD3 AF21 NVCC_SAl1 GPIO ALT5 GPIO4. 10[15] W PD 1k
A
SAI1_TXD4 AG22 NVCC_SAI1 GPIO ALT5 GPIO4. 10[16] #143 PD %
A
SAI1_TXD5 AF22 NVCC_SAl1 GPIO ALT5 GPIO4. 10[17] 47 PD 1%
N
SAI1_TXD6 AG23 NVCC_SAl1 GPIO ALT5 GPIO4. 10[18] WA PD K%
N
SAI1_TXD7 AF23 NVCC_SAI1 GPIO ALT5 GPIO4. 10[19] WA PD K%
A
i.MX 8M Mini Applications Processor Datasheet for Consumer Products, Rev. 2, 11/2022
NXP Semiconductors 85



Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

SAI1_TXFS AB19 NVCC_SAl1 GPIO ALT5 GPI04. 10[10] WA PD %
A
SAI2_MCLK ATG NVCC_SAI2 GPIO ALT5 GPIO4. 10[27] WA PD %
19 4 A
SAI2_RXC AB22 NVCC_SAI2 GPIO ALT5 GPIO4. 10[22] WA PD ik
A
SAI2_RXDO AC24 NVCC_SAI2 GPIO ALT5 GPIO4. 10[23] i PD K%
A
SAI2_RXFS AC19 NVCC_SAI2 GPIO ALT5 GPIO4. 10[21] A PD (%
A
SAI2_TXC AD22 NVCC_SAI2 GPIO ALT5 GPIO4. 10[25] Wi PD (%
A
SAI2_TXDO AC22 NVCC_SAI2 GPIO ALT5 GPIO4. 10[26] W PD
A
SAI2_TXFS AD23 NVCC_SAI2 GPIO ALT5 GPIO4. 10[24] WA PD ik
A
SAI3_MCLK AD6 NVCC_SAI3 GPIO ALT5 GPIO5. 10[2] i PD K%
A
SAI3_RXC AG7 NVCC_SAI3 GPIO ALT5 GPIO4. 10[29] A PD (%
A
SAI3_RXD AF7 NVCC_SAI3 GPIO ALT5 GPI0O4. 10[30] i PD %
A
SAI3_RXFS AGS8 NVCC_SAI3 GPIO ALT5 GPIO4. 10[28] WA PD %
A
SAI3_TXC AG6 NVCC_SAI3 GPIO ALT5 GPIO5. 10][0] WA PD Hi%
A
SAI3_TXD AF6 NVCC_SAI3 GPIO ALT5 GPIO5. I10[1] i PD K%
A
SAI3_TXFS AC6 NVCC_SAI3 GPIO ALT5 GPIO4. 10[31] A PD (%
A
HEXM
R B i kil BRAE B PN
BRI TheE iR
X
SAI5_MCLK3 AD15 NVCC_SAI5 GPIO ALT5 GPIO3. 10[25] WMANEH
PU/PD
SAI5_RXC AC15 NVCC_SAI5 GPIO ALT5 GPIO3. 10[20] WA PD fi
A
SAI5_RXDO0 AD18 NVCC_SAI5 GPIO ALT5 GPIO3. 10[21] W PD 4
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

SAI5_RXD1 AC14 NVCC_SAI5 GPIO ALT5 GPIO3. 10[22] i PD %
N

SAI5_RXD2 AD13 NVCC_SAI5 GPIO ALT5 GPI03. 10[23] i PD %
N

SAI5_RXD3 AC13 NVCC_SAI5 GPIO ALT5 GPIO3. 10[24] A PD %
N

SAI5_RXFS AB15 NVCC_SAI5 GPIO ALT5 GPIO3. 10[19] A PD %
A

SD1_CLK V26 NVCC_SDf1 GPIO ALT5 GPI02. 10[0] A PD %
A

SD1_CMD V27 NVCC_SDf1 GPIO ALT5 GPI02. 10[1] A PD )%
N

SD1_DATAO Y27 NVCC_SD1 GPIO ALT5 GPIO2. 10[2] A PD %
A

SD1_ % 1 Y26 NVCC_SDf1 GPIO ALT5 GPIO2. 10[3] A PD %
A

SD1_%# 2 T27 NVCC_SD1 GPIO ALT5 GPI02. I0[4] WA PD %
A

SD1_DATA3 T26 NVCC_SD1 GPIO ALT5 GPIO2. 10[5] WA PD %
A

SD1_¥i#fz 4 u27 NVCC_SD1 GPIO ALT5 GPIO2. 10[6] A PD %
N

SD1_DATA5 u26 NVCC_SDf1 GPIO ALT5 GPIO2. 10[7] A PD %
N

SD1_¥i# 6 w27 NVCC_SD1 GPIO ALT5 GPIO2. 10[8] WA PD %
A

SD1_DATA7 W26 NVCC_SD1 GPIO ALT5 GPIO2. 10[9] A PD %
N

SD1_RESET_B R23 NVCC_SDf1 GPIO ALT5 GPI02. 10[10] A PD %
N

SD1_STROBE R24 NVCC_SD1 GPIO ALT5 GPIO2. 10[11] A PD %
A

SD2_CD_B AA26 NVCC_SD2 GPIO ALT5 GPIO2. 10[12] WA PD %
2N

SD2_CLK w23 NVCC_SD2 GPIO ALT5 GPIO2. 10[13] WA PD %
A

SD2_CMD w24 NVCC_SD2 GPIO ALT5 GPIO2. 10[14] A PD %
N

SD2_DATAO AB23 NVCC_SD2 GPIO ALT5 GPIO2. 10[15] WA PD %
A

SD2_DATA1 AB24 NVCC_SD2 GPIO ALT5 GPIO2. 10[16] WA PD %
A

i.MX 8M Mini Applications Processor Datasheet for Consumer Products, Rev. 2, 11/2022

NXP Semiconductors

87



Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

SD2_ %k 2 V24 NVCC_SD2 GPIO ALT5 GPI02. 10[17] A PD H%
A
SD2_¥(# 3 V23 NVCC_SD2 GPIO ALT5 GPIO2. 10[18] W PD %
N
SD2_RESET_B AB26 NVCC_SD2 GPIO ALT5 GPIO2. 10[19] WA PD
A
SD2_WP AA27 NVCC_SD2 GPIO ALT5 GPIO2. 10[20] WH PD
A
SPDIF_EXT_CLK AF8 NVCC_SAI3 GPIO ALTS GPIO5. 10[5] W H PD W%
A
SPDIF_RX AG9 NVCC_SAI3 GPIO ALT5 GPIO5. I0[4] WA PD 1%
A
EEAMH
#% 2 mAE | B - BN
> BRiATHAR iR
SPDIF_TX AF9 NVCC_SAI3 GPIO ALT5 GPIO5. 10[3] WA PD 1%
A
It D26 NVCC_JTAG GPIO ALTO tcu. TEST_MODE HWH PD [
A
TSENSOR jilit_ | J23 | VDD_ANAT_1P8 | iy — — fhith 1
fith
TSENSOR_REST_ | J24 VDD_ANA1_1P8 | 1] — — —
i
UART1_RXD E14 NVCC_UART GPIO ALT5 GPIO5. 10[22] WA PD 1%
A
UART1_TXD F13 NVCC_UART GPIO ALT5 GPIO5. 10[23] WA PD K%
A
UART2_RXD F15 NVCC_UART GPIO ALT5 GPIO5. 10[24] A PD %
A
UART2_TXD E15 NVCC_UART GPIO ALT5 GPIO5. 10[25] A PD %
A
UART3_RXD E18 NVCC_UART GPIO ALTS GPIO5. 10[26] A PD HI %
A
UART3_TXD D18 NVCC_UART GPIO ALT5 GPIO5. 10[27] WA PD %
A
UART4_RXD F19 NVCC_UART GPIO ALTS GPIO5. 10[28] WA PD W%
A
UART4_TXD F18 NVCC_UART GPIO ALTS GPIO5. 10[29] WA PD %
A
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Table 67. i.MX 8M Mini 14 x 14 mm functional contact assignments (continued)

USB1_DN A22 VDD_USB_3P3 PHY — — WAREE
USB1_DP B22 VDD_USB_3P3 PHY — — BWAREE
USB1_ID D22 VDD_USB_1P8 PHY — — WS
USB1_TXRTUNE E19 VvDD_USB_1P8 PHY — — —
USB1_VBUS F22 VvDD_USB_3P3 PHY — — —
USB2_DN A23 VDD_USB_3P3 PHY — — WAREE
UsSB2_DP B23 VDD_USB_3P3 PHY — — BWAREE
USB2_ID D23 VDD_USB_1P8 PHY — — WIS
USB2_TXRTUNE E22 VvDD_USB_1P8 PHY — — —
USB2_VBUS F23 VvDD_USB_3P3 PHY — — —

T MW S NI EERN, BN JTAG EifH TAE, BN HK. WEEBENBUEG, EECN PD I .
2 s AEREER, {EA INT_BOOT #Miti T, B RMmHE. BUBAMEER, ERCN PU BN
3 U S AMEERN, {EN TESTER_ACK AN LYE, BRIAZEEA PUPD FfiN. WIEEEWBUNG, ©HCA PD BN

5.1.3i.MX 8M AR 14 stizsmdms—tnuirzg 14 ZXK 0.5 Z KA FERRHE
* 68 iR 1.MX 8M Mini 14 FEEF R —+ DU FRE 14 22K 0.5 Z oK A FEBRIE .
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Table 68. 14 x 14 mm, 0.5 mm pitch ball map

(continued)
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Table 68. 14 x 14 mm, 0.5 mm pitch ball map

(continued)
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Table 68. 14 x 14 mm, 0.5 mm pitch ball map

(continued)
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Table 68. 14 x 14 mm, 0.5 mm pitch ball map
(continued)

RE LPDDR4 DDR4 DDR3/3L
DRAM_DQS0_P DQSO_t A DQSL_t A DQSL_A
DRAM_DQS0_N DQSO ¢ A DQSL ¢ A DQSL# A

DRAM_DMO DMIO_A DML_n_A/DBIL_n_A DML_A

DRAM_DQ00 DQO_A DQLO_A DQLO_A
DRAM_DQO1 DQ1_A DQL1_A DQL1_A
DRAM_DQ02 DQ2_A DQL2 A DQL2_A
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Table 68. 14 x 14 mm, 0.5 mm pitch ball map

(continued)

DRAM_DQO03 DQ3_A DQL3_A DQL3_A
DRAM_DQ04 DQ4_A DQL4_A DQL4_A
DRAM_DQ05 DQ5_A DQL5_A DQL5 A

% 69 7~ DDR 5| JHIThAESI R .
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AEEEMBERASER
DRAM_DQO06 DQ6_A DQL6_A DQL6_A
DRAM_DQO07 DQ7_A DQL7_A DQL7_A
DRAM_DQS1_P DQS1_t A DQSU_t_A DQSU_A
DRAM_DQS1 N DQS1 c A DQSU_c A DQSU# A
DRAM_DMf DMI1_A DMU_n_A/DBIU_n_A DMU_A
DRAM_DQO08 DQO8_A DQUO_A DQUO_A
DRAM_DQO09 DQO9_A DQU1_A DQU1_A
DRAM_DQ10 DQ10_A DQU2_A DQU2_A
DRAM_DQ11 DQ11_A DQU3 A DQU3_A
DRAM_DQ12 DQ12_A DQU4_A DQU4_A
DRAM_DQ13 DQ13_A DQU5_A DQU5_A
DRAM_DQ14 DQ14_A DQUB_A DQU6_A
DRAM_DQ15 DQ15_A DQU7_A DQU7_A
DRAM_DQS2 P DQSO_t B DQSL t B DQSL B
DRAM_DQS2_N DQS0_c B DQSL_c B DQSL# B
DRAM_DM2 DMIO_B DML _n_B/DBIL_n_B DML _B
DRAM_DQ16 DQO_B DQLO_B DQLO_B
DRAM_DQ17 DQ1 B DQL1 B DQL1_B
DRAM_DQ18 DQ2 B DQL2 B DQL2 B
DRAM_DQ19 DQ3_B DQL3 B DQL3 B
DRAM_DQ20 DQ4 B DQL4 B DQL4 B
DRAM_DQ20 DQ4 B DQL4 B DQL4 B
DRAM_DQ21 DQ5_B DQL5 B DQL5 B
DRAM_DQ22 DQ6_B DQL6_B DQL6_B
DRAM_DQ23 DQ7_B DQL7 B DQL7_B
DRAM_DQS3 P DQS1 t B DQSU_t B DQSU_B
DRAM_DQS3_N DQS1 c B DQSU_c B DQSU# B
DRAM_DM3 DMI1_B DMU_n_B/DBIU_n_B DMU_B
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DRAM_DQ24 DQO8_B DQUO_B DQUO_B
DRAM_DQ25 DQ09_B DQU1_B DQU1_B
DRAM_DQ26 DQ10_B DQU2_B DQU2 B
DRAM_DQ27 DQ11_B DQU3_B DQU3_B
DRAM_DQ28 DQ12 B DQU4 B DQU4 B
DRAM_DQ29 DQ13_B DQU5_B DQU5_B
HAEFENBRAANSER
DRAM_DQ30 DQ14_B DQU6_B DQU6_B
DRAM_DQ31 DQ15_B DQU7_B DQU7_B
DRAM_RESET N EE_N HE n ECE
DRAM_ALERT N MTEST1 ALERT n/MTEST1 MTEST1
DRAM_AC00 CKEO_A CKEO CKEO
DRAM_ACO1 CKE1_A CKE1 CKE1
DRAM_AC02 CS0_A CS0_n CSO#
DRAM_AC03 Cs1 A Co —
DRAM_AC04 CK_t A BGO BA2
DRAM_ACO05 CK_c A BG1 A14
DRAM_AC06 — ACT n A15
DRAM_ACO7 — A9 A9
DRAM_AC08 CAO_A A12 A12/BC#
DRAM_AC09 CA1 A A11 A11
DRAM_AC10 CA2_A A7 A7
DRAM_AC11 CA3_A A8 A8
DRAM_AC12 CA4_A AG AB
DRAM_AC13 CA5_A A5 A5
DRAM_AC14 — Ad Ad
DRAM_AC15 — A3 A3
DRAM_AC16 — CK_t A CK_A
DRAM_AC17 — CK c A CK#_A
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DRAM_AC19 MTEST MTEST MTEST
DRAM_AC20 CKEO_B CK t B CK_B
DRAM_AC21 CKE1_B CK_c_B CK# B
DRAM_AC22 CS1_B — —
DRAM_AC23 CS0_B — —
DRAM_AC24 CK_t B A2 A2
DRAM_AC25 CK c B A1 A1
DRAM_AC26 — BA1 BA1
DRAM_AC27 — A —
DRAM_AC28 CAO_B A13 A13
DRAM_AC29 CA1_B BAO BAO
DRAM_AC30 CA2_B A10/AP A10/AP
92 NXP (3 AERFBMBRRALSER
DRAM_AC31 CA3_B A0 A0
DRAM_AC32 CA4_B C2 —
DRAM_AC33 CA5_B CAS_n/A15 CAS#
DRAM_AC34 — WE_n/A14 HAT#
DRAM_AC35 — RAS_n/A16 RAS#
DRAM_AC36 — OoDTO OoDTO
DRAM_AC37 — ODT1 ODT1
DRAM_AC38 — CS1_n CS1#
DRAM_ZN ZQ zQ zQ
DRAM_VREF VREF VREF VREF
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