
	



OVIS Carrier Board PCB Design Guide
	Connector Numbering
	J61: 1~50; J62: 51~100 (J62 pin number in this document = physical pin number in BRD + 50)

	Length Unit
	mm

	Scope
	OVIS carrier board PCB component placement and routing



	General Rule  Apply all differential-pair and length-matching requirements to the full link: existing main board traces + connectors/series components + carrier board traces. Length matching must account for the full link, not just the carrier board.



1. Key Requirements
Height clearance: Strict height limits apply beneath the main board footprint. Do not place tall components in this area until the allowable height is confirmed. Include component bodies, solder joints, and assembly tolerances in the height calculation.
[bookmark: _GoBack]Clock ground guarding: Use ground guards and a continuous GND reference for VI_CLK, SDIO0_CLK, SD1_CLK, and eMMC_CLK. Add nearby GND return vias at layer transitions.
Length matching: Complete direct routing first, then add length compensation near the receiver. Include existing main board trace lengths; do not evaluate only the local serpentine routing on the carrier board.
Differential pairs: Route P/N on the same layer with the same via count and structure, and maintain coupling. Do not cross reference-plane splits, slots, or board-edge cutouts.
Spacing: Maintain ≥3W spacing between high-speed signals, clocks, and switching nodes. Ground guards must not disturb differential impedance or create floating stubs.
2. Routing Constraints
	Interface
	Impedance
	Length Limit
	Length-Matching Limit
	Routing Requirements

	MIPI RX0~5
	100 Ω differential
	Full link ≤80 mm
	P/N ≤0.30 mm; pair-to-pair ≤1 mm
	Continuous GND; minimize layer changes; ground guards between groups

	USB2
	90 Ω ±10%
	Full link ≤100 mm
	P/N ≤0.20 mm
	No more than 2 vias

	EPHY RX/TX
	Single-ended 50Ω
	As short as possible
	P/N ≤0.30 mm
	Ground guards between P/N and between TX/RX

	VI
	50Ω
	As short as possible
	≤5 mm relative to VI_CLK
	Ground-guard CLK; length-match DATA/SYNC

	SDIO0 / SD1
	50Ω
	As short as possible
	≤5 mm relative to the respective CLK
	Ground-guard CLK; length-match CMD/DATA

	eMMC
	50Ω
	Use the actual branch
	Serpentine matching is usually unnecessary
	Ground-guard the entire CLK trace; prefer an inner layer



3. Differential-Pair Length Compensation
	Signal Group
	P/N Pin
	Main Board P
(mm)
	Main Board N
(mm)
	Main Board
P-N
(mm)
	Carrier Board Target P-N
(mm)
	Full Link |P-N|
(mm)

	MIPI RX0
	J61-7 / J61-9
	4.0104
	3.5258
	+0.4846
	-0.4846
	≤0.30

	MIPI RX1
	J61-14 / J61-12
	1.9454
	1.4473
	+0.4981
	-0.4981
	≤0.30

	MIPI RX2
	J61-13 / J61-15
	4.7916
	4.4053
	+0.3863
	-0.3863
	≤0.30

	MIPI RX3
	J61-18 / J61-20
	1.5202
	2.0057
	-0.4855
	+0.4855
	≤0.30

	MIPI RX4
	J61-19 / J61-21
	3.9352
	4.2243
	-0.2891
	+0.2891
	≤0.30

	MIPI RX5
	J61-24 / J61-26
	2.0264
	1.9818
	+0.0446
	-0.0446
	≤0.30

	EPHY RX
	J61-40 / J61-42
	3.2269
	3.1829
	+0.0440
	-0.0440
	≤0.30

	EPHY TX
	J61-44 / J61-46
	3.1235
	2.6553
	+0.4682
	-0.4682
	≤0.30

	USB2
	J61-3 / J61-1
	26.7305
	26.7317
	-0.0012
	+0.0012
	≤0.20



Carrier board target P-N = -(main board P-N). A positive value means P must be longer than N on the carrier board; a negative value means P must be shorter than N. If a connector or cable introduces P/N delay skew, subtract its equivalent length difference from this target.
	Interface
	Connector Pin
	Main Board Length
	Maximum Available Carrier Board Length

	MIPI RX0
	J61-7 / J61-9
	3.7681
	≤76.2319 - equivalent connector/cable length

	MIPI RX1
	J61-14 / J61-12
	1.6964
	≤78.3037 - equivalent connector/cable length

	MIPI RX2
	J61-13 / J61-15
	4.5984
	≤75.4016 - equivalent connector/cable length

	MIPI RX3
	J61-18 / J61-20
	1.7630
	≤78.2370 - equivalent connector/cable length

	MIPI RX4
	J61-19 / J61-21
	4.0798
	≤75.9202 - equivalent connector/cable length

	MIPI RX5
	J61-24 / J61-26
	2.0041
	≤77.9959 - equivalent connector/cable length

	USB2
	J61-3 / J61-1
	P 26.7305 / N 26.7317
	P≤73.2695 / N≤73.2683 - equivalent component length



4. Single-Ended Length-Matching Groups
4.1 VI
	Signal
	Connector Pin
	Main Board Lmain
(mm)
	Main Board Offset from CLK
(mm)
	Carrier Board Compensation Target
(mm)

	VI_CLK
	J61-25
	4.9228
	+0.0000
	-0.0000

	VI_D0
	J61-27
	3.2921
	-1.6307
	+1.6307

	VI_D1
	J61-29
	3.3535
	-1.5693
	+1.5693

	VI_D2
	J61-32
	2.8003
	-2.1225
	+2.1225

	VI_D3
	J61-31
	4.1692
	-0.7536
	+0.7536

	VI_D4
	J61-34
	2.0264
	-2.8964
	+2.8964

	VI_D5
	J61-33
	4.0652
	-0.8576
	+0.8576

	VI_D6
	J61-36
	1.9228
	-3.0000
	+3.0000

	VI_D7
	J61-35
	4.4174
	-0.5054
	+0.5054

	HSYNC
	J61-37
	3.5436
	-1.3792
	+1.3792

	VSYNC
	J61-30
	3.4496
	-1.4732
	+1.4732



Use VI_CLK as the reference. Carrier board compensation target = -(main board relative offset). After compensation, the full-link length mismatch within the group must be ≤5 mm.
4.2 SDIO0
	Signal
	Connector Pin
	Main Board Lmain
(mm)
	Main Board Offset from CLK
(mm)
	Carrier Board Compensation Target
(mm)

	SDIO0_CLK
	J62-82
	16.9142
	+0.0000
	-0.0000

	SDIO0_CMD
	J62-76
	18.7224
	+1.8082
	-1.8082

	SDIO0_D0
	J62-86
	17.0575
	+0.1433
	-0.1433

	SDIO0_D1
	J62-88
	18.6471
	+1.7329
	-1.7329

	SDIO0_D2
	J62-90
	15.7215
	-1.1927
	+1.1927

	SDIO0_D3
	J62-84
	15.6427
	-1.2715
	+1.2715



Use SDIO0_CLK as the reference. Carrier board compensation target = -(main board relative offset). After compensation, the full-link length mismatch within the group must be ≤5 mm.
4.3 SD1
	Signal
	Connector Pin
	Main Board Lmain
(mm)
	Main Board Offset from CLK
(mm)
	Carrier Board Compensation Target
(mm)

	SD1_CLK
	J62-94
	12.6758
	+0.0000
	-0.0000

	SD1_CMD
	J62-98
	14.6490
	+1.9732
	-1.9732

	SD1_D0
	J62-93
	12.9477
	+0.2719
	-0.2719

	SD1_D1
	J62-95
	13.2423
	+0.5665
	-0.5665

	SD1_D2
	J62-97
	11.0696
	-1.6062
	+1.6062

	SD1_D3
	J62-99
	12.2306
	-0.4452
	+0.4452



Use SD1_CLK as the reference. Carrier board compensation target = -(main board relative offset). After compensation, the full-link length mismatch within the group must be ≤5 mm.
4.4 eMMC Actual Branch
	Signal
	Connector Pin
	Actual Main Board Path
	Lmain (mm)

	EMMC_CLK
	J62-61
	J62-61→R2438→U28
	3.8936

	EMMC_CMD
	J62-53
	J62-53→R2433→U28
	3.7038

	EMMC_D0
	J62-55
	J62-55→R2434→U28
	3.4099

	EMMC_D1
	J62-59
	J62-59→R2435→U28
	3.6322

	EMMC_D2
	J62-63
	J62-63→R2436→U28
	5.0784

	EMMC_D3
	J62-57
	J62-57→R2437→U28
	5.1100



	eMMC Note  Calculate length along the full branch from J62 through R2433~R2438 to U28. Ground-guard the entire CLK trace and preferably route it on an inner layer.
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