B

AVDD18_DDR AVDDQ_EMI_7987
o o

AVDDQ_EMI_7987

AVDD18_DDR _ AVDDQ_CLK_EMI
BLM15AG700SN1D
cot | cp2 cp3_| cp4
2.2l 1uF 2.2ul 2.2uF
0201 €0201 €0201| Co201
= = Iz 2[Slelg|2 o = =
8 8 53 z| = 8
==
re  SSSSS o
EMI0_DQO ===== = EMIO_AQ
- va-{ EMio_pao 88 i z EMI0_A0 (H2—ERmoat
ENI0 ] V3| EMIO_DQ1 oo’ ggggg ¥ EMIO_AT [~/73 —EMI0-AZ
EMI0 EMI0_DQ2 5o 88888 3 EMI0_A2 (16 ——EMI0-AT
EMIO EMI0_DQ3 aa =3333 | EMIO_A3 [~y 15 —EMI0-AT
| >3 T o EMIO_
EMT 505 EMI0_DQ4 <= a EMIO_A4 M7 —EMI0_AS
EMUDGE EMI0_DQ5 a EMI0_A5 [—775——EWI0-AR
EMO0_DQ EMI0_DQ6 2 EMIO_AG 10— EMI0_A7
“EMI0_DQB U2 | EMI0_Dar EMIO_AT 15— EMI0_AB
EMU0_DQOY T7_| EMI0_DQ8 EMIO_A8 ~y47——FWMI0_A9
“EMI0_DQ10 Ut | EMI0_DQ9 EMIO_A9 y4EMI0_ATO
EMIODATT | EMI0_DQ10 EMIO_A10 (14— EMI0-ATT
—DQTZ vi | EMIO_DbQ11 EMIO_A1 95— EMID ATZ
“EMI0_DQ13 U7 | EMIO_DQ12 EMIO_A12 g~ EMI0 A3
EMIODATA U3 EMI0_DQ13 EMIO_A13 [~
EMODaTE Us | EMI0_DQ14
EMI0_DQ15 T10 _ EMIO CK C
EMIO_CK_C 10
EMIO_CK_T =
EMI0_BAQ
EMI0_BAO [e X
EMI0_BA1
EMIO_CAS N
EMIO_CAS N [HH= ~RAS™
EMIO_RAS'N [~/1g—EMDO WE N_—
DDR4 EMIO_WEN 18— =0 e R
EMIO_CKEO
Emio_ckeo 212 =
EMIO_DMO EMIO_CSO_N
5 W Emio_owvo emio_cso_n 21 ==
—= EMI0O_DM1
EMI0O_ODT
emio_oor 10 —
EMI0_DQS0_C V5
= wh EM?%BS?S*? EMI0_BGO [A8EME.500
_DQS0_ Mo Bay Ui RD7, . OR_R0402 |||
EMI0_DQS1 C R5
] T5 | EMI0_DQS1.C W11___EMIO_ACT N
EMI0_DQS1_T EMIO_ACT N (5
EMI_RESET_N
EMI_RTP DDRVREF_0
Ew_Tp |14 | RTP RD8, . R R0402 X
RDY EMLEXTR _T1
100R{% R0402 EMI_EXTR
UTB  MT7987  MT7987_VFBGA286
AVDD12_DDR AYDDQ_EMI 7987 AYDDQ_EMI
RD1Q . OR_R0603
co6 | co7 | cos | cpbe | coto | coit
==1uF ==10F ==1uF ==1uF ==1uF ==1uF D12 cD26
C0201| C0201| C0201| C0201| C0201| C0201 NCV10K-1%=F=NC\104
R0201 0201
Bottom side of MT7987 DDRVREF_0
D13 cD29
NC\10K-1%==NC\104
1.8VD AVDD18_DDR R0201 0201

RD1 OR _R0603

DDR4

UD1___ KAAAG165WA-BCWE
EMI0O DQ0 G2 P3__ EMIO_AO
_Dar F7 | DALo A0 ["p7 EMI0_AT
—EMD D H3 | DALt Al g3 EMI0_AZ
~EMI0_DQ3 7 | DAL2 A2 N7 EMI0_A3
—EM0-DOF fz DaL3 A3 ERMIOAT
—EM0-DO5 fe DaL4 A4 ERMIOAS
—EMI0_DQ6 J3 | DaLs A5 EMI0_AG
—EM0_DQ7 J7 | DALs AB IR EMI0_A
EMO D08 A3 | DAL7 AT IR EMI0_AS
DQ9___Bs | DQUO A8 IR EMI0_AD
—DaT0___ca | DQul A9 "Mz EMI0_AT0
—EMO_DQIT__c7 | DQU2 A10/AP [~ —EMI0_ATT
—EMD_DQIZ___cz | Daus AN M7 EMI0_AT
—EMD_DQT cg | bQu4 A12/BC_n FTg—FMI0_AT3
—EMO-DOTH DQU5 13 =
—EMD0-DQTS DQU6
= DQU7 o
o R e RD1, . 1K-1% R0402
EMI0_DQS1_T &K
—Emr‘mi% DasU TEN y RD2,7,  1K-1% R0402 II
—EMI DQ30 T G3 | PQSU_n ACT_n — 19
D T 6% past At [P RD3, \AJOK-1% R0402 ) pypipg e
TEMO_DMT____Ep | DQSLn N2 EMIO_BAO
—EMO-DNM0— £ DMU_b/DBIU_n BAO [x
——————————" DML b/DBIL n BA1
BGO
DDRVREF 0 M1 BG1
a 51| VREFAC RD4
EMI [ZQ F9 f;gER# oK 100R-1%
EMI_U. _n
r0Za E9 | Banss e R0402
cD5 RDS 81 CAS_n/ATS
NC\104 < 240R-1% VPP oDT
C0402 { R0402 DDRV_2v5 04— R9 | yop RAS_n/AT6
WE_n/A4
= A CKE
- A5 voDQ
=11 voba
5 VDDA
£5-| VDDQ
5| VODQ
&1 vbba
R0402 —&g| VDDA
“5- VDbQ
J5-1 vDbQ
vDDQ
8| VoD
D1 xgg TPD1 EMIO_DQ14
7 TPD2 &—FWp CcSO N
VDD _CSO |
JT] VoD TPD3 @ —FVIOWETN—
Jo | VBB TPD4 @
L1 ivop TPDS [I+
"1 VDD
Tg| VoD TPD6 |I'
AVDDQ_EMIO VDD
TPD7 [Is
DDR4 X16 (FPGA96) TPD8 ||.
FBGAG6-0X14
AVDD12_DDR AYDDQ_EMI
TRDﬂ OR_R0603
Jl_cmz CD13 | CD14 | CD15 | CD16 | CD17 | CD18 | CD19 | CD20 | CD21 | CD22 | CD23 | CD24 | CD25 | CD27 | CD28
10uF =AW= 1R == 1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF =—=1uF ==1uF ==1uF ==1uF
C0402 C0402| C0201| C0201| C0201| C0201| CO201| C0201| C0201| C0201| CO201| C0201| C0201| C0201| C0201| C0201
DDRV_2V5
s)
cD30 | cp31
==1uF ==1uF
€0201 | C0201
— GUANGDONG BIPAI KEJI CPA.LTD
Design Name
ol BPI-R4-Lite MT7987
ize Page Name Rev
A3 01_MT7987+DDR4x16bx1 Voo
P bee Friday, August 01, 2025 of 11

&eet 1
1




XO_INB

AVDD18_XTAL

UIE__ MT7987 _ MT7987 VFBGA286 33VD
o
217 { AvDD18_XTAL DVDD3310_TL 10 [-E2
~ AVSS18_XTAL Fo
D18 DVDD33I0_RT_CO_IO
E15] XTALO
XTALI
DVDD3310_R8_C0_10 [H42—
1.8VD
DVDD_CORE T18 Q
° DVDD18I0_LB_IO (g
DVDD18I0_TL_IO g5
Hio DVDD18I0_RT_C0_I0 [R5
F72-| DVDD_CORE DVDD18I0_RB_C0_I0
He | DVDD_CORE
J10-| DVDD_CORE
5| DVDD_CORE
[ Ko | DVDD_CORE N2 AVDD18_VQPS_1
Ke | DVDD_CORE DVDD18_VQPS iz
10| DVDD_CORE AVDD18_PLLGP —~
L8 | DVDD_CORE M2 AVDD15_POR
DVDD_CORE AVDD15_POR {5
AVDD18_POR —~
DVDD_PROC
o
L14
DVDD_PROC_L [
DVDD_PROC_L [~y
DVDD_PROC_L [y
DVDD_PROC_L [y
DVDD_PROC_L
UIF__MT7987 _ MT7987 VFBGA286
A8 N A1s
g NC_w1
Xar] NC_w1s
=B NC_A1 P13
DVSS [
DVSS g
P11 DVSS 'N13
10| DVSS DVSS [~
Ha | DVSS DVSS (4
H7 | DVSS DVSS
Ho | DVSS DVSS (15
J11] DVSS DVSS [p1z
12| DVsS DVSS (15
15| DVsS DVSS [
c1 bvss DVSS [
Jig| DVSS DVSS [
78| DVSS DVSS [
7| Dvss DVSS [
Jo-| DVSS DVSS [g
5| DVSS DVSS [g
Ka| DVSS DVSS [g
K7 | DVSS DVSS [g
— Ko | DVSS DVSS "R16 1
DVSS DVSS [rg
2| DVSS DVSS Ry
15| DVSS DVSS (w7
DVSS DVSS [g
G1g] DVSS DVSS (13
15| DVss DVSS [
> Dvss DVSS (7
g6 | DVSS DVSS [
—ci7| DVss DVSS (44
G117 DVsSS DVSS (47
9| DVSS DVSS [
Ga| DVSS DVSS 15—
o] DVSS DVSS [N1o
5o | DVSS DVSS [z
DVSS DVSS (7
Do | DVSS DVSS N1z
75 DVsS DVSS g
E157 DVSS DVSS
=5 DVSS DVSS ({75
£57 DVSS DVSS [
5| DVSS DVSS [
£4| DVSS DVSS [
&11] DVss DVSS (i3
G1g] DVSS DVSS [~rg
57| DVSS DVSS [
——Go | DVSS DVSS [
1| DVSS DVSS iz
DVSS DVSS vz
DVSS

XO_IN C1__J|12pF C0201 |||
I
X1_40MHz,10pF,10PPM
Hxin oot i
XOUTGND2
TSX2016
XO_INB__R1 OR_R0201 C2 )| 12pF C0201 |||
I
3.3VD
o)
cut | cuz | cus | cus | cus | cue | cur | cus | cug
==10uF =F=1uF =/=1uF ==104 =F=104 =r=104 ==104 =;=104 ==104
C0402| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201
1.8VD
o
cuto | cut1 | cutz | cuts | cut4 | cuts
==10uF =104 ==104 ==104 ==104 ==104
C0402| C0201| C0201| C0201| C0201| C0201
DVDD_CORE
RU1 OR___RO201__ % pypp_CORE_FB
Cut6 | cu17 | cuts | cute | cu20 | cu21 | Cu22 | cu23 | cu24 | cu2s | cuze | cu27 | cu2s | cu29 | cu3o | cusi
==10uF==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF ==1uF
C0402| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201
DVDD_PROC
o
RUZ  \OR__RO201__%spypp pROC_FB
cu32 | CU33 | cu34 | cuss | cuse | cus7 | cuss | cusg | cu4o | cuat
==10uF =2 2uF=2 2uF==2 2uF=2.2uF==1uF ==1uF =—=1uF ==1uF =—=1uF
C0402| C0201| C0201| C0201| C0201| C0201| C0201| C0201| C0201| CO0201
AVDD18 VQPS_1_ RU3 %201 O AVDD18 AVDD18 PLLGP _ RU4 %201 0 1.8VD
cu42 cu43 cu44 cu4s
1uF 104 1uF 104
€0201 €0201 €0201 €0201
AVDD18 POR RU5 0R§201 o AVDD18 AVDD15 POR RUG 0Rg201 O AVDD12_DDR
cu4e cu47 cu4s Cu4g
1uF 104 1uF 104
€0201 €0201 €0201 €0201
AVDD18 XTAL __ o AVDD18
cus0 cus1
2.2uF 2.2uF
€0201 €0201

Eoif

-pl.org

GUANGDONG BIPAI KEJI CPA.LTD

Design Name

BPI-R4-Lite_MT7987

ize

Page Name

02_MT7987_PWR_GND

Rev
Voo

Date:

Friday, August 01, 2025 Bheet 2 of 11
1




4
U1A MT7987 MT7987 VFBGA286 AVDDQ9_HSGMII RUT AVDD18_HSGMII RUS UIC  MT7987 MT7987 VFBGA2586

OR oR
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SOC_HSGMIL_TX0_P FSGRTTXND N HSGMIL_TXP POTE=TLT-TNU-RX™ 0C_PCIE 2L 0 LN1_TXN AVDD09._SSUSB AVDD18_SSUSB A2
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2P5G_LEDO

AVDD12_PCIE_1L 0

UID MT7987 MT7987 VFBGA286 : R Reset Circuit

8 GPIOOY/JTAG_JTDO/PCM_DTX/UART1_RXD
SYSLED JTAG_JTDO GPTOU4TITAG_JTDTPCM_DR;
JTAG_JTOI GPIOUSITAG JTMSTPCH_CLRIUARTTCT: .
JTAG_JTMS GPTOUG/ITAG_JTCLRIPCM_FSTUARTT_RTS /MikroBUS
GP\OWSP\D CSE/MSDCD DATS/SDXC_DATAS JTAG_JTCLK GPIOU7/ITAG_JTRST_W/P! 2 R3
PIU-MISOMSDCT_DATZISD: SPI0_CS JTAG_JTRST N = &1
PT-MOSTMSDCU-DAT SPIO_MISO 102 k0102 RS
GPIOTSTSPIO-CLRIMSDCT_DATUSDXC_DATAT —gg | SPI0_MOS! [ NC
GPIOZ0TSPI0-WPTMSDCU-D; T SPIO_CLK sw1 sw2 folos . AR BSB19WS R0402
GPIOTY/SPIU-HOLDIMSDT0_DATA/SOXE T SPIO_WP A GPIO43/I2C_SCLOPWM TS-1045AD-ATB3D2  SYSRSTB MT7987 NG040 TS-1045AD-ATBS-D2 so323
SPIO_HOLD 12C_SCLK e e 12C_SCLK JS-IQISAD-AT-SMD TS-1045AD-A7-SMD
GPIO24/SPI1 CSE/MSDCD CLK/SDXC. CLK 12C_SDATA = 12C_SDATA 2 WPS_HE: | GPIOO1/RESET OR_R0402 1 o (I
GOz TSP MISOTMSDC0-CHDTSD: SPI1_CS -
GPTOZZISPTT_MOSTMSDCU_DAT. SPI1_MISO GPI039/SMI_0_MDC/12C _ scw
GPIOZTTSPTTCLRTMSOCT-DATS SPIT_MOSI SMI_MDC GPIOAUTST0-MDTONZE. S0 (SMI_MDC
SPIT_CLK SMI_MDIO 'SMI_MDIO

A
o

SYSRSTB_MT7987 pg — 3 LTESTMODE

3
47
[5]
[6]
[71

R9

GPIO28/SPI2_CSBIUART2_RTS
GPIOZ77SPIZ WSOTUARTZ CT spi2_cs
GPIOZGTSPT SPI2_MISO
GO SPI2MOSI
GPTOZOTSPT 0 SPi2_CLK PIOOURESET
2\ L . SPIZWP GPIO_RESET st (GPIOO1/RESET
SPI2ZHOLD SPI2_HOLD GPIO_WPS GPIOOOWPS
SPIZ to SPIN-NOR Flash . -
SYSRSTB_MT7987 Mikro BUS
SYSRSTB_MT7987 SR PMTT D16 | gygpgry e

7R CAP is requized !
I cus3 |uF:§X7R BG OUT M1 CN1__Header-SIP1x8-PH254-
! RS — Be_out GPIO41/GbE_INT/INT_HSGMIl0 / . <
/12¢ switen Tt | GPIOOZWATCHDOG YyCRIQOZWATCHDOG I o102 ET2 | sv5_watcHDoG GBE_INT ST GbE_INT , nikro
——————— | TESTMODE GBE_RESET GbE_RESET GPIODB/JTAG_JTCLK/PCM_FS/UART1_RTS BUS = K
GPIO32/UARTO_TXD - GPIOAYUARTT_RTS/SPIT_CSBI2P5G_LEDT PO RST INT —§——GPIOU3ITAG_JTDO/PCM_DTXUARTT_RXD PIO07ITAG _JTRST N/PWHIT
UARTO_TXD SSGPIOSTTURRTO-RXD B14 | uarTo XD CPIOTETUARTT-RRDTSPTT CLRITNT G seros PTG TOTC DR X — - e
= X PIOZETUARTT_CTS/SPIT_MISO/DRV_VE! - - T koS
UARTO_RXD UARTO_RXD GPIOABIU T _MISO/DRV_VEU: Shoks [ Tl OB Szc,scgwmsus oUTIT D
UARTI_TXD v spim M 12C_SDA_MikroBUS T WRED
UART1_RXD ] c3 }M ] | [ca 104 I —_SDA_MIKroBU!
UART1_CTS
UART1_RTS .
o von GPIO0Y/PCM_DRX_125_DIN/UART2_TXD MIKROBUS-1100XT125MIL-L
/8E2_HOD_285 & CDTX 125 DOUTIUAR T2 RXD PCM_DRX_12S_DIN Well D shielding
GPOTZPCN_WCK_TZS MCLRPNZ PCM_DTX 125 DOUT . PWRGD_ TRIM
GPIOTI/PCM_FS_T7S LRCK/UARTZ | PCM_MCK_ 128 MCLK PWRGD_TRIM [————————————OTP1
CPOTI PO CoR 125 SOLRIORRTZ O PCM_FS_125_LRCK c1o
GPIO10 —= PCM_CLK_125_BCLK UsB_VBUS

ESDBLL5.0CT5G-0.3pF |
P&
ESDBLL5.0CT5G-0.3p!

GPIOO7/JTAG_JTRST_N/PWM1

3/JTAG_JTDO/PCM_DTX/UART1_|
aTITAG JTOPCH DRXUARTT

SOC GPIO base:462

SPIN-NOR (5P12) or ire 55 Boot Strapping
P o
wasazsenE
10K R0402 WSONSE-PH1272
sz cs NC Ro402 ] SPI2 CS NOR 7
T 10UF == 104 U24  SOT363
SPIZMISO) %A(\‘%wz;} HOLD(IOG) SPI2_HOLD cn2 WAS31578-6/TR s
- 0K R0402 o muoo) MOSI POPOY 0P+ spi.cs SHRIZUAOR Rosoz 4 [ 1 3Ry R, BOOT_PWM
oo SOR/50mI 1 2015+ DL - R N , R002 e
SDXC_DATA2 )_| S ¥ 33VDO—— vcC |GND —“\ P12 CS_SEL R 8} E"E,’\EM
DXC_DAT, D37 DAT2 SPI2_CS_SEL R33q . OR R0402 6 LOR__SPI2_ CS_NOR = =
10: SPIM-NAND (SPI2) DXC_CMID seL e Roi0z

o
GDSF2GM7UEYIGR-M A oo K W
10K R0402 U4 WSONSE-PIl12778x OR —R0402] SDXC_CLK A CF g

R28 .
33VDOR30 7NG 402 ] SPI2 CS NAND 1 | - ‘ sw-er
12.CS R30 NG RO402 ] SPI2.CS NAND 1 oo ___wvce SDXC_DATAO ;
SPI2_MISO DO(I01) HOLD(IOG) SPI2_HOLD DXC-DATAT

'
SPI2_WP P(I02) X = — x: Don't care
3.3VD0 R34 o 0K R040Z e “MOS!

~

7

GPIO20/SPI0_WP//MSDCO_DATS/SDXC_INS _R35 R R0402

Jumper setting | ] SW3_C SW3_D

SD :00X0 Low Low X Low
NOR :011X Low High High X
: e o5 NAND :100X High Low Low X

(eric 4.5 UsA eMMC :11X1 High High X High
50r/S0mil _US  TS3A27518ERTWR SOR/50miL THGBMUGEC1LBAILH2H J/KLM8GH/
SOR(50mi. MSDCO_DATO H3 [ TFBGAI53-116x130 .o, | M6
WSDCU_DATT I
X DR X WSDCU_DAT: s o Boot Strapping
T WSDCU_DAT3 Pin Name
K X TR GPIOTY/SPTU_AOLD/MSDCY_DATAT
PIT-MTSOTMSDCY_CMDTSDXC_CMD GPIOZU/SPIU_WPIMSDCU_DATS/SD:
PIT_CLRIMSUCU_DATE : SD
Prp— N, PTT_MOSTMSDCO_DAT (PWMO, USB_VBUS) Boot mode 1: SPI-NOR
| o B L 50R/S0mIL -\ SPILNAND
Ro403! MSDCO_CMD eMMC_CMDAYS : eMMC
SD/eMMC_SEL R38 . OR_R0402 EMMC_VDDIO |40 10K ] R0402
MSDCO_CLK RA1~VOR  Ro4oz eMMC_CK# we 1 12
19 eMMC_DSL# UART1_TXD
RO402 || Reandzict Rot02 25T RS | rUiDATA STROBE =
02 GPIO14/USB_VBUS/MSDCO RSTBR4s , _OR  R0402 eMMC_RSTBHUS

R
RB10
RBTT
RB12

we:
NI RSN

[99R 1%
[99R 1%
[499R 1%
[499R 1%

GPIOIBISPIO_CSBMSDCO DATS/SDXG_DATAS
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DVDD CORE:0.85V/6A AVDD09:0.9V/300mA

SYS UP1 LA1314HD
DD_SYS DVDD_CORE UDFNBE_3MM

K 0 N
T UP3 TP4
UP2__ MPB756GD H 3N "o swa |4 2 N 3.3VD DJYNSGITRO
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