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ABSTRACT

The bill of materials is the central document of production. A clean BoM enables accurate quoting, dual-sourcing,
lifecycle planning, change control, and forensic analysis of field returns. A messy BoM is a slow-burning crisis
surfaced during shortage events, EoL announcements, or supplier audits.

Section 1 covers BoM structure and required fields. Section 2 covers component lifecycle. Section 3 covers
second-source planning. Section 4 covers lead time and MOQ economics. Section 5 covers counterfeit risk.
Section 6 covers operational practice — ECN workflow, ABC analysis, field-return forensics.
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BoM structure

A production-ready BoM is a structured database, not a flat spreadsheet. Each line carries enough information for
quoting, ordering, receiving, and tracing.

1.1 Required fields per line

The companion XLSX template implements these 17 columns. Drop none of them.

# FIELD EXAMPLE NOTES
1 Line 7 Sequential, stable across revs
2 Reference designator C12,C13 Maps to schematic + layout
3 Description Cap 10 yF 10 V X7R 0603 Engineering, not marketing
4 Value / spec 10 uF 10 % 10 V If different from description
5 Footprint 0603 (1608 metric) Imperial AND metric
6 Manufacturer Murata Primary
7 MPN GRM188R71A106KE69D Exact from datasheet
8 Distributor Digikey Where you buy
9 DPN 490-1718-1-ND Distributor-side code
10 Qty per unit 2 Per finished product
11 Unit cost $0.022 At target volume
12 Lifecycle Active NPI/Active/NRND/LTB/EoL/Obs
13 Lead time 10 wk Current distributor lead
14 MOQ 4 000 Reel break
15 2nd source MPN TDK C1608X7R1A106K Alternate vendor
16 Critical flag Y Stops production if missing
17 Notes "Reel only; tape & reel +$0.005" Free text

1.2 Reference designator conventions
Standard prefixes (IEEE Std 200 / ANSI Y32.16):



PREFIX COMPONENT PREFIX COMPONENT

R Resistor U IC, microcontroller
C Capacitor Q Transistor

L Inductor D Diode

Y Crystal, resonator J) Connector (jack)

F Fuse P Connector (plug)

FB Ferrite bead SW Switch

BAT, BT Battery LED Light-emitting diode
TP Test point MH Mounting hole

FID Fiducial M Mechanical part

1.3 Revision control

BoM revision matches product revision
vl1l.0 BoM goes with v1.0 spec sheet, drawings, firmware. No exceptions.

Change log per revision
Which lines changed, what changed (value, MPN, lifecycle), why, and the ECN number.

Effective + supersede dates
A revision is in force from date X, superseded on Y by rev X+1.

Distribution control
Track who has each revision. Five suppliers each with a different revision is a guaranteed mistake during production.

PLM / BOM MANAGEMENT TOOLS

- Free / DIY — Excel + Git for version control. Works up to ~100-line BoMs and 1-2 products. - Mid-tier — Aligni (~$50/user/mo),
AllSpice (~$30/mo), OpenBOM (free-$50). For ~3-10-person teams, multiple products. - Enterprise — Arena ($250+/user/mo),
Duro, Polarion. PLM/ERP integration, audit trail, multi-site. - Component data feeds — Octopart (free + paid), Z2Data,
SiliconExpert. For automated lifecycle + obsolescence monitoring.



Component lifecycle

Components are not eternal. The lifecycle stage determines availability, pricing, and substitution risk.

NRND

New release Standard Phase-out flag Final run End of life Obsolete
Tight supply Free purchase Plan substitute Buy by date Distributor only No stock
SUBSTITUTION RISK HIGH -

FIG 2.1 COMPONENT LIFECYCLE STAGES. RISK RISES FROM GREEN (NPI/ACTIVE) TO AMBER (NRND/LTB) TO RED (EOL/OBSOLETE).
PLAN SUBSTITUTES BEFORE EOL.

2.1 Stages defined

NPI New Product Introduction — recently released; supply often constrained during ramp; ~0-18
months from launch

Active In production at the manufacturer; standard availability; majority lifetime; ~1-10 years typical

NRND Not Recommended for New Designs — still in production, phase-out announced; ~6-24
months notice typical

LTB Last Time Buy — final production run announced; order required by stated date; 90-180 days
notice typical

EoL End of Life — no longer in production; distributor stock only; substitution required for ongoing
builds
Obsolete No production, no distributor stock; substitution mandatory; brokers and aftermarket only

2.2 Lifecycle action matrix

STAGE ENGINEERING ACTION SOURCING ACTION

NPI Verify samples; lock-in part for new design Establish supplier; secure allocation

Active Use freely Normal forecasting

NRND Begin substitute qualification Don't use in new design; reduce inventory plan
LTB Confirm substitute is qualified Place final buy; calculate years-of-stock needed
EoL Migrate active designs to substitute Source via distributor stock; broker if needed
Obsolete Substitution mandatory if unmigrated Broker market only; verify authenticity

2.3 Subscribe to PCN feeds

PCN (Product Change Notification)
Issued by manufacturers when a part changes status. Subscribe via manufacturer's portal.



Quarterly BoM health check
Each line's lifecycle verified manually or via automated feed (Octopart, Z2Data, SiliconExpert).

ABC classification
A-parts (top 10 %, ~70 % of BoM cost) get monthly checks; B-parts (next 20 %) quarterly; C-parts (bottom 70 %, ~5 % cost) annually.



Second-source planning

A single-source component is a single point of failure. Allocation events, factory fires, and EoL announcements hit
single-source items first.

3.1 When to dual-source

Always dual-source Hard to dual-source
Critical components (production-stopping) Custom ICs, ASICs, FPGAs
Long-lead (>12 weeks) Battery cells (form factor + chemistry + certification)
Single-supplier monopolies High-performance sensors (calibration variance)
High-cost components (>10 % of BoM) MIPI / proprietary connectors
Components with allocation history Cosmetic-critical parts (colour matching across vendors)

Components with frequent PCNs

3.2 Qualifying a second source

1. Datasheet comparison — Electrical, mechanical, thermal, timing within tolerance. Document deltas. 2. Pin-compatible
vs. equivalent — Drop-in is ideal. Equivalent (same function, different package/pinout) requires a hardware variant. 3.
Sample order — 10-100 units; functional verification in the actual product. 4. Production trial — 100-500 units in a real
build to surface vield differences. 5. Update the AVL — Both sources approved on the official Approved Vendor List with
conditions if needed.

3.3 AVL example entry

Part: 10 pF 10 V X7R 0603 Primary: Murata GRM188R71A106KE69D [Active] Secondary: TDK C1608X7R1A106K
[Active] Tertiary: Samsung CL10A106KQ8NNNC [Active, untested in product] Conditions: A1l three approved
without re-qualification. Tertiary requires 100-unit prove-out before production.



Lead time and MOQ economics

WEEKS WEEKS WEEKS MONTHS
standard active allocated parts during typical safety stock target strategic stock for legacy
components shortage parts
4.1 Lead time categories
CATEGORY TYPICAL WHERE SEEN
Distributor stock Days Common passives, resistors, caps
Standard manufacture 4-12 weeks Active components, in-spec
Allocated 16-52 weeks Shortage events (2021 chip crisis, post-Fukushima 2011)
Custom 8-20 weeks Tooled parts, custom labels, PCBs
Brokers 1-4 weeks EoL parts, premium prices

4.2 Buffer stock math

Safety stock to absorb lead-time uncertainty:

Safety stock = Z x o_LT x 6_D Z = service level factor (1.65 for 95 %, 2.33 for 99 %) o_LT = std dev of

lead time o_D = std dev of weekly demand

For a typical critical component: 95 % service, 12 + 3 weeks lead, 100 + 20 units/week - safety stock ~330 units (3.3

weeks).

4.3 MOQ realities

SOURCE TYPICAL MOQ
Distributor (cut tape) 1-100

Distributor (full reel) 2 000-5 000
Manufacturer direct 50 000+
Tooled parts (plastic mold) 5 000-10 000

Custom labels / packaging 1000-5 000

Custom-spec'd ICs 50 000-500 000

WHEN TO EXPECT

Off-the-shelf; +$0.01-0.05/unit premium

Standard ordering; lowest unit cost

Direct contract; lowest cost, longer payment terms
Amortise tooling over batch

Print setup cost amortisation

Wafer-share / NRE arrangement




Counterfeit risk

Counterfeit electronic components are a known and growing risk. Concentrated on certain part types and sourcing
channels.

5.1 High-risk categories
Discontinued ICs sourced from independent (non-authorised) distributors.

Memory chips (flash, DRAM)
High value density, easy to counterfeit.

Branded MOSFETs and power management ICs.
Connectors with proprietary mating (industrial, mil-spec).

Cables labeled to a brand (USB, HDMI) sold by unauthorised vendors.

5.2 Counterfeit signals

SIGNAL WHAT IT MEANS

Price 30 %+ below market Most common first signal
Distributor not on manufacturer's AVL High risk

Date codes inconsistent with packaging Re-marked parts

Marking off-spec (font, alignment, depth) Surface-sanded and re-printed
Lot codes don't match lab reports Mixed shipments

Surface texture: scratch / sand marks Sanded for re-marking

Pin tarnish / yellowed Old stock re-cleaned

5.3 Mitigation

Buy from authorised distributors
Manufacturer-maintained AVL. Digikey, Mouser, Avnet, Future, Arrow are authorised for most major manufacturers.

Distributor traceability
Certificate of Conformance (C of C) with manufacturer's trace data — date code, lot, FAB ID.

For high-risk lots: independent testing
X-ray, decap (destructive), functional test. ~$500-2 000 per lot.

Independent (non-authorised) only for EoL items
Verify with X-ray, decap, or functional testing. Accept residual risk.

REAL-WORLD EXAMPLE — CAPACITOR COUNTERFEIT

A 2024 case: 10 000 capacitors purchased from an independent distributor at 60 % of market price. X-ray inspection revealed
inconsistent internal structure; functional testing showed ESR drift up to 5x the datasheet value. Investigation found that
"Nichicon" branded parts were rebranded Chinese-domestic parts with different specifications. The product line that used them
experienced 2 % field failure within 6 months. Lab analysis cost: $1 800. Field recall cost: $180 000.



ECN workflow + ABC analysis

The BoM is a maintained operational document, not a one-time deliverable.

6.1 ECN (Engineering Change Notice) workflow

STEP OWNER OUTPUT TYPICAL TIME
1. Initiate Engineering Change request + justification Same day

2. Impact analysis Eng + procurement Cost, lead time, regulatory, firmware, inventory 1-3 days

3. Approval Eng + procurement + production Approved or rejected 1-5 days

4. Disposition Procurement Old stock plan (use up / scrap) 1day

5. Effective date set Production Cut-in date for change 1-14 days

6. BoM revision Engineering Updated BoM + change log + supplier notify 1day

7. Verify post-cut-in QC Inspect first batch with new revision 1 batch

6.2 ABC analysis for cost focus

Apply Pareto's law to BoM management:

CLASS % OF LINE ITEMS % OF BOM COST MANAGEMENT

A ~10 % ~70 % Monthly review, dual-source mandatory, strategic stock
B ~20 % ~25 % Quarterly review, dual-source preferred

C ~70 % ~5% Annual review, single-source acceptable

A-parts are typically: MCUs, wireless modules, displays, batteries, custom enclosures, premium connectors. C-parts are
typically: passives, generic LEDs, generic resistors, hardware fasteners.

6.3 Field-return forensics

Each unit has a date code and lot ID stamped on the device or PCB. The BoM revision + component lot are traceable via the
assembly records.

Field failure report - Unit serial - Build date + lot - BoM revision applied - Component lots in this
batch - Root cause analysis - Targeted recall or rework

Retain data for the regulatory retention period (10 years for CE; varies by jurisdiction). Without this trace, a defect is
impossible to localise.

FINAL NOTE. a BoM is the document that connects every part to every supplier, every lab, every field return, and every revision.
Treat it like critical infrastructure — version-controlled, reviewed, distributed deliberately, and backed up off-site. The cost of one
misplaced revision is multiples of the cost of a year of disciplined BoM management.



