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◼ AI 全链赋能智造，装备迎来全新成长周期。分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分 AI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 AI 分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 主线一：AI 算力需求高增，AIDC电源开启长周期景气

AI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分SOFC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 主线二：AI 芯片硬件迭代，PCB 设备/耗材量价持续上行

分分分 Rubin 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分CoWop 分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 LDI 分分分分分

分分分分分分分分分分分分分 Q 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 PCB 分分分分分分分分分分分分分分分PCB 分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 主线三：大模型赋能具身智能，人形机器人迈入量产落地元年

分分分分分分分分分分分分分分分分AI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分2026分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分T分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分T分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 风险提示：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

核心观点



前言
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◼ 新架构孕育新周期，新变化诞生新机遇。分分分分分分分

分分分分分分分分分分分分分分分分分分 分分分分分分分

分分分分分分分分分分 分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分 分

分分分分分分分分分分分分 分分分分分分AI分分分分分分

分分分分分分分分分分分分分分分分分分分 分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分AI分分分分分分分分分分分分分分分分分

分分分分分分分分分分AIDC 分分分分分分分分分分分分分分

AI分分分分分分分分分分分分分分分PCB 分分分分分分分

分分分分PCB 分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分 分AI分分分分分分分分分分分分

分分分分分分分分分分 分分分分分分分分分分分分分分分

分分分AI分分分分分分分分分分分分分分分 分分分分分分

分分分分分分分分分分分分分分分分分 分分分分分分分分

分分分分分分分分分分分分分分分分分分分

图表：AI自上而下重塑制造业产业逻辑

资料来源：英伟达，中航证券研究所
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◼ AI算力需求高增，北美云厂商资本开支创历史新高。分分AI分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分 分2025分分分分分分分分分分分分分分分分Microsoft分分分分Meta 分分分分分分分分分

3150分分分分分分分分40.37% 分2026分分分分分分分分分6000分分分分分分

◼ 全球AI数据中心（AIDC）电力需求呈指数级增长，中国和美国贡献主要增量。分IEA 分分分2024分分分分分分分分分分分分415TWh 分分分分

分分分分分分1.5% 分分分2030分分分分945TWh 分分分分分分分分分分3% 分分分分分分分分分分分分分分分分分分分分分2030分分分分分分分

分分分分分分分分分分分分分分分80% 分分分分分分分分分分分分分分分分

图表：2025年全球超大规模云服务商资本开支规模达3150亿美元

资料来源：DCPulse，IEA，中航证券研究所

图表：2030年全球数据中心电力需求预计达945TWh

1.1.1 AIDC 发电：AI算力需求高增，数据中心用电呈指数级增长



1.1.2 AIDC 发电：美国电网供应难以匹配算力负荷增速，AIDC自备电源成为必要路径
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◼ 受AIDC负荷高速增长驱动 ，美国电力系统已出现区域性 、结构性用电缺口 。分分分分分分 分DOE 分分分分2023分分分分分分分分分分分

176TWh 分分分分分分分分分4.4% 分分分分分分分分分分分分NERC 分分分分2027分2030分分分分分分分分分分分分分分分分分分分 20GW 分分

分分分分分分分分分分分分分

◼ 美国电网供应存在瓶颈，AIDC自备电源成为必要路径。分分分分分分分分分分分分分分分分分分分分分分分分分分2030分分分分分分分分分分

分分分分104GW 分分分分分分分分分分分分分分分分分分22GW 分分分分分 AIDC 24× 7分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分

图表：2026-2030年美国潜在用电短缺情况

资料来源：NERC，中航证券研究所

图表：2035年美国电源结构中气电等稳定电源占比下降
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◼ 北美 AIDC 已形成“电网为基础底座、自备燃气电源为主供增量、柴油发电机 + 储能为兜底保障”的三层供电架构。受电网容量饱和、并网周期

长等因素驱动，自备燃气电源已不再仅作为备用，而是承担算力负荷增长的核心供电角色。

图表：北美AIDC供电架构主要由“电网+自备电源+备用电源”三层组成

资料来源：中航证券研究所

基础供电层：公共电网

✓ 分分分分分分分分分分分分分分分

主供增量层：自备燃气电源（核心新增）

✓ 分分分分分分分/分分/分分分分分分分分分分分AIDC 分分

✓ 分分分分分分分分分分分分分分分分分

✓ SOFC 分分分分分分分分分分分分分分分分分

兜底保障层：备用电源 + 储能

✓ 分分分分分分分分分分分分分分分分分分分分分分分分

✓ 分分分/分分分分分分分分AI分分分分分分分分分分分

1.2.1 AIDC 发电：“电网+自备燃气电源+备用电源/储能”是北美AIDC的主要供电模式



1.2.2 AIDC 发电：综合考虑成本等因素，燃气轮机是AIDC备用电源的最优解
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图表：AIDC发电技术路径汇总

资料来源：EIA，钛媒体，中航证券研究所

技术路线
设备采购成本

($/kW)
度电成本

($/MWh)
建设周期

(年)
热耗率

(Btu/kWh)
排放特性 AIDC核心适配场景

分分分分

分分分分分分分分分875
分分分分分分分分分824 

分 95% 分分分分分分分分分分分分
分分2245 

分分分分分分1522 
分分分分分分分791

分分分分分分分64.55
分CCS 分分分分分分分分

48.78
分分分分分133.88

2~3

分分分分-分分/分分分6226

分分分分分分9447

分分分分分分分9142

分分分分分分分分分分分分分分分分分分

分分分

分分分 CCS 分分分分分分分分分分分分

117 lb/MMBtu 分分分 95% 分分分分分

CO ₂分分分分分分 6 lb/MMBtu 分分分分

分分分

分分分分分分分分/分分分分分

分分分分分分分分分分分分分

分

分分分分分 分分分分分分分分分分1743 100 1-1.5 分分分分分分分分分分8900
分分分分分分分分分分分分分分分分分分

SO ₂分分分分分分CO ₂分分分分分

分分分分分分分AIDC 分分分

分分分分分分分分分分分分分

分分分

SOFC 分分分分分7447 90 0.3 分分分分分6469

分分分分分分分分 SOFC 分NO ₓ分分分

6.9分32.1 mg/kWh 分CO 分分 5.54分51.8 

mg/kWh 分分分分分分分分分分

AIDC 分分分分分分分分分分

分分分分分分分分 uptime 分

分

分分分

分分分分分1626 
分分分分分3506 

分分分分分分分分分分分分分分
1379 

分分分分分分分分分分分分1990
分分分分分1580

分分分分分88.16
分分分分分29.58

分分分分分分分分31.86
分分-分分分分分分分53.44

分分分分分3

分分分分分4

分分分2

分分/分分分分分3412

分分分分分分分分分分分分分分3412

分分分分分分分分分分分分3412

分分分分分分分/分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分

分

分分分分AIDC 分分分分分分

分分分分分分分分

分分/分分

分分分分分分分7449

分分分分分分分分分分分分8467

分分分分3097

分分分分分81.45
分分分分37.58

分分分6
分分分4

分分分分分分分10452

分分分分分分分分分分分分10452

分分分分3412

分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分

分分AIDC 分分分分分分分分

分分分分分分分分分

分分 分分分分分分分分分分2093 244 2 分分分分分分分分分分9880
分分分分NO ₓ分SO ₓ分PM 分CO ₂分分分分

分分分分分分分分分分分

AIDC 分分分分分分分分分分

分分分分99.999%+ uptime

分分



1.3.1 AIDC 发电：燃气轮机呈现寡头垄断竞争格局，供需紧平衡将持续至2028年以后
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◼ 分分分分分分分分分分分分分分分分分分分分分分2016-2025分分GE 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分87% 分分分分分分分分分分分分分分分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分AI分分分分分分分分分分分分分分分分分分分Wood Mackenzie 分分

分2025分分分分分分分分分分分分分分分分110GW 分分分分分分分分分分分分分分分分分60-70GW 分分分分分分分分分分分分GE Vernova 分分

分分分分分分分分分分分分83GW 分78GW 分分分分分分分分分分分分分SRA 分分分分分分分2029分分分分分

图表：燃机轮机竞争格局呈现寡头垄断特征

资料来源：market.us，GE，西门子，三菱重工，Wood Mackenzie，中航证券研究所

分分分分
分分分2025 分分分

分分 分分分分

GE 83GW 2026分分20GW 2028分24GW

分分分 78GW 2025 -2027分分22GW
2028 -2030分分分分

30GW 分分

分分
分分

75分
分分分分分分分分分

分分分分分

图表：2025年全球燃气轮机订单达到约110GW 图表：GE、西门子三菱重工积压订单与扩产规划



1.3.2 AIDC 发电：内燃机是AIDC主电源的刚性替代方案，瓦锡兰、卡特彼勒获多个订单
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◼ 分分分分分分AI分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分1.5分2分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分 分分分分分分分分分分分分分分分分分分 分2025分分分分 OEM 分分分分分分 分分分分分

INNIO 分分分分分分分分分MTU 分分分分55% 分分分分分分分分分分分分分分INNIO 分分分分分分分分分分分分分分分分分分分分AIDC 分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分4分分分分分1GW 分分分分分分分分分

分分分Atlas 1.4GW 分分分分分分分分分分分分分分分分2025分2026分分分分分AIDC 分分分分分1.2GW 分分分分分分分分分分分分分2028分分

分2029分分分分分分分分分分分分分分分2028分分分分

图表：瓦锡兰、卡特彼勒近期AIDC内燃机订单概览

资料来源：Mordor Intelligence，瓦锡兰，卡特彼勒，Power Progress，Investing.com，中航证券研究所

厂商 订单时间 项目 / 客户 规模 主力机型 交付 / 投运时间

瓦锡兰 2025/7/15 分分分分分分分分分分 282MW 15 分 18V50SG 分分分 2026 分分分2027 分

瓦锡兰 2025/11/20 分分分分分分分分分分 507MW 27 分 50SG 分分分 2027 分

瓦锡兰 2026/1/29 分分分分分分分分分分 429MW 24 分 50SG 分分分 分分分分 2028 分分分2029 分分

卡特彼勒 2026/1/28 AIP Corp Monarch AI 分分 2GW G3516 分分分 + 分分 2026.09分2027.08

卡特彼勒 2026/3/10 Atlas Energy Solutions 分分分分 1.4GW CG260 -16, G3520 分分分 2027分2029 分分分



1.3.3 AIDC 发电：SOFC是AIDC高弹性低碳电源备选，目前已进入GW级应用阶段
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◼ SOFC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分SOFC 分分分分分分分分分分

分分分分分分分分分分分分 50% 分分分分分分分分分90分分分分分分分分分分分分分分分分分分分分分AI分分分分分分分分分分分分分分分分分分

分分SOFC 分分分分分分Bloom Energy 分FuelCell Energy 分Aisin Seiki分Siemens Energy 分分分分分分分分分分分分分88% 分分分分

◼ SOFC 分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分2024分分分Bloom Energy 分分分分分分AIDC 分分

分分分分分分分分分分分分分CoreWeave 分分分分分分AEP 分分分2026分4分13分分分分分分分分Bloom Energy 分分分分分分分分分分分分分

分分2.8GW 分分分分分分分分分分分SOFC 分分分分分分分AI分分分分分分分分分分分分分分

图表：SOFC模块化部署示意图

资料来源：Enki，Bloom Energy，QY Research，enkiai，中航证券研究所



1.3.4 AIDC 发电：柴发是备用电源核心，国产替代+出海打开成长空间
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◼ 分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分ATS 分分分分分分分分分分分分分分分分分分IT分分

分分分分分分分分分分

◼ 分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分2027分分分分分分分分分12-18分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分2026分3分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分

图表：国内主要柴发机组最新订单进展情况

资料来源：中国移动，泰豪科技，科泰电源公告，中航证券研究所

分分 分分分分

分分分分 2026.4 分分分分分分2026-2027分分分分分分分分分分2000kW 分分分70%

分分分分 2026.3 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分 2025.6
分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分IDC 分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分



1.4 AIDC 发电：重点关注海外供应链配套机遇及国内企业出海机会
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◼ 全球AI产业快速增长推动AIDC规模化扩张，北美作为AI产业核心阵地面临严重电力供给缺口，驱动AIDC发电设备加速渗透，燃气轮机、内燃

机、SOFC、柴发等需求持续增长。投资布局重点聚焦两大方向：一是海外供应链配套，依托全球AIDC建设热潮挖掘增量机会；二是海外产能紧

张给国内企业带来的出海机会。

◼ 燃气轮机：分分分分分分AIDC 分分分分分分分分分分分分分分分分分分GEV 分分分分分分分分分分分分分分2030分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分

◼ 内燃机：分分分分分分分分分分分分分分分分分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分

◼ SOFC：SOFC 分分分分分分分分分分分分分分分分分分分AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分SOFC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 柴发：AIDC 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 2027分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分



目录

分分AIDC 分分分AI 分分分分分分分AIDC 分分分分分分分分分

二、PCB设备：AI 芯片硬件迭代，PCB 设备/耗材量价持续上行

分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分
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◼ 2025年PCB厂商扩产聚焦AI服务器高端需求，呈现明显的结构性扩产特征。分CINNO • IC Research 分分分2025分分分PCB 分分分分分分分分

1053分分分分分分分2.9% 分分分分分分分分分分分分分分分分AI分分分分PCB 分分分分分分分分分分分HDI 分分分分分分分分分分分分分分分

◼ 行业扩产呈现高端化、全球化、集中化特征。2025 分分分 PCB 分分分分分分分分 AI 分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 AI 分分分 PCB 分分分2025 分分分分分分分分分分分分分分分分分分分分

分分分分分分分分 18 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分

图表：2025年主要PCB厂商扩产规划（部分统计）

资料来源：CINNO•IC ，鹏鼎控股公告，胜宏科技公告，景旺电子公告，中航证券研究所

2.1 PCB：AI服务器推动PCB行业高景气，扩产呈现高端化、全球化、集中化特征

厂商 公告日期 扩产项目 投资规划 建设期

分分分分

2025/8/20 分分分分分分SLP / 分分 HDI/HLC 分 80 分分 分分分分分分2025分分分分分2028分

2025/12/16 分分分分 43 分分 分分分分分分2026分分分

分分分分

2025/10/20 分分分分分 PCB 分分 14.02 分分 分分分2分分分分分分分分分

2025/10/20 分分 AI 分分分 HDI 分分 18.15 分分 分分分3分分分分分分分分分分分分分分分分分分分分

2025/11/10 分分分分分 / 分分分分分 HDI 分 44 分分 分分分分分2026分分分分分分分分分分2028分分分

分分分分 2025/8/22 分分分分分分分分分 HDI/HLC/SLP 分 50 分分 分分分分分分2025分分2027分
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◼ PCB的制造工序按流程可分为前道基板制备、层压与钻孔、线路形成、阻焊与表面处理、成型与检测五大环节。分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分AOI 分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分 X-Ray 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分 AOI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分 /分分 / OSP 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分

图表：PCB生产工序及对应设备

资料来源：大族数控招股书，中航证券研究所

2.2 PCB：PCB核心工序包括钻孔、曝光、成型、检测等



◼ 英伟达GPU架构加速迭代，单机柜算力性能实现翻倍式跃升。2024分分分分分分分Blackwell分分分GB 200 NVL 72分分分72 GPU + 36 Grace

CPU 分分2025分分分分分Blackwell Ultra分分分GB 300 NVL 72分分分分分FP 4分分分分FLOPS 分分分分分NVIDIA Blackwell GPU 分1.5分分分

分分分分分分分分2分分分分分分分2026分分分分分分Vera Rubin 分分分分分分分Vera CPU 分88分Arm 分分分176分分分1.8 TB/s NVLink -C 2C分

分Rubin GPU 分分分分Rubin Ultra NVL 576分分2027分分分分分分分分分分分分GB 300 NVL 72分14分分分分 Vera Rubin 分分分NVIDIA 分

分分分分分分分分 Feynman 分分分分分分分分HBM 分分分分CPU NVIDIA Rosa 分分分LPU LP 40分BlueField-5分CX 10分分分Kyber 分分分分

分分分分分分分分分分分Spectrum 分分分分分分分分

图表：英伟达通往吉瓦级AI工厂的架构路线

资料来源：neowin，hpcwire，sdxcentral，tweaktown，中航证券研究所

图表：Vera Rubin NVL144 性能表现

2.3.1 PCB ：GPU架构推进——从Blackwell到Rubin再到Feynman

图表：Vera Rubin NVL576性能表现



◼ CPX是Rubin平台推理架构的核心新变化。Rubin CPX GPU 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分 Rubin 分分分分分Rubin CPX 分分分分分分分分分分分分分分分分分分分分分分分分

分分

◼ Rubin架构升级推动PCB用量提升。分分VR NVL 144 CPX 分分分分分分分分分4分R 200 GPU 分2分Vera CPU 分分分分分分8分Rubin CPX GPU 分

分分分分分分分分分分分AI分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分VR NVL 144 CPX 分分分分分分分分分分PCB 分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分PCB 分分分分分分PCB 分分分分分分分分

资料来源：NVIDIA，semianalysis，中航证券研究所

2.3.2 PCB：Rubin架构推出CPX升级方案，催生PCB设备/耗材新增量需求

图表：NVIDIA机架规模方案 图表：GB200与VR NVL144 CPX 横向扩展信号路径对比



◼ Q布兼具低Dk、低Df与低CTE特性，是面向高频高速应用的重要增强材料之一。分分分分分分分分分分分分分FR -4分分分/分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 分分分分分分分分分分分分分Q 分分分分分分分分Dk 分分

2.3分分Df分分10⁻³分分分分分分分分分分分CTE 分分分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分分分分分

◼ Q布硬度高、加工难度大，推动PCB加工材料用量提升、迭代升级。2025分分分分Rubin 分分分分PCB 分分M 9分分分分分分分分分分分分分分分

分分分分分分分分分分分分Q 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

M 7分1000分分分M 8分800分分分分M 9分分分分分100分200分分分分分分分分分分分分分分分分分分分分分分分分分分分 分>30分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

图表：各类增强纤维材料的典型性能对比

资料来源：NVIDIA，芯语，金州精工科技，pcbmaster，中航证券研究所

2.3.3 PCB：Q布等高硬度材料应用，推动PCB材料迭代升级

图表：e-glass（左）与q-glass（右）钻头磨损对比



◼ 正交背板通过重构板间互联方式提升高速传输能力。分分分分分分分分分分LPU/ 分分分分分分分分分分SFU 分分分90°分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 正交背板推动PCB制造向“超高难度工艺”加速升级。NVIDIA 分分分分2027分分分Rubin Ultra NVL 576分分分分分分分分分分分分分分分分+

分分分分分分分分分分分分分1分2分分分分分分分分0.2分分分分分分分分分分100:1分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分± 50分m分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分分分分分分分分分分分分分分分

资料来源：华为，NVIDIA，semianalysis， allpcb， UGPCB，中航证券研究所

图表：正交架构结构图 图表：NVIDIA Kyber Rack架构

2.3.4 PCB：正交背板逐步普及，抬升PCB加工精度与效率门槛

图表：PCB背钻去除过孔残桩工艺



◼ CoWoP代表先进封装由“基板依赖”向“去基板化”的演进方向。分分分分分分分分分分分分分分CoWoS 分CoWoP 分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分

◼ CoWoP推动PCB制造体系由传统HDI向接近半导体封装的高精度制造体系演进。分分分分分分分分分PCB 分Ultra-HDI 分分分分分分分/分分分

分分15分20分m分分分分分分分分分分分分 mSAP /SAP分分分分分分分分分分分分分分RDL 分分分分分分分分分分分分分分分分microvia 分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分LDI 分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

图表：各类增强纤维材料的典型性能对比

资料来源：allaboutcircuits， sys technology ，ipcb，trendforce，莱赛激光，中航证券研究所

2.3.5 PCB： CoWoP——先进封装去基板化趋势下的潜在新型架构路径

图表：三种PCB制造方法 图表：线路板激光钻孔原理



2.4 PCB：重点关注新架构、新材料技术变革带来的投资机会
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◼ 全球AI算力高速扩容驱动服务器架构持续迭代，Rubin新一代平台带动PCB向超高多层正交叠构、M9低介基材、Q布高纯石英材料、封装级精

密制程全方位升级，全面革新PCB全链条加工工艺。行业投资聚焦核心主线：新架构、新材料技术变革，持续拉动高端设备与专用耗材量价齐升，

行业迎来长期高景气成长周期。

◼ PCB钻针：Q 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分PCB 分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ PCB设备：Rubin 分分分分分分分分分分分分分分分分LDI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分AI分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分



目录

分分AIDC 分分分AI 分分分分分分分AIDC 分分分分分分分分分

分分PCB 分分分AI 分分分分分分分PCB 分分/分分分分分分分分

三、人形机器人：大模型赋能，人形机器人迈入量产落地元年

分分分分分分分分



3.1.1 人形机器人：特斯拉Optimus引领行业快速发展，2026年启动规模量产
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◼ 特斯拉Optimus持续迭代进化，2026年将步入规模量产。2023分分分分分分分Optimus 分分分分分分分分分分分分分分分分分分分分分分分分

分分AI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分25Q 4分分分分分分Optimus Gen 3分分2026Q 1分分分分分分分分分分

分分分分分分分分分分分分分分分分2026分分分分分分分分分分分分分分分分分100分分分分分分分分分分分分2-3分分分/分分

图表：特斯拉Optimus持续迭代进化

资料来源：特斯拉，科创板日报，中航证券研究所

2021 
AI DAY

2022.10 2023.5 2023.12 2025.11

概念机

分分分分 Tesla Bot 分

分分分分

原型机

分分分Optimus 分分分

分分分分分分分分分分分

分分分分分

Gen1

Optimus 分分分分分分

分分分分分分分分分分分

分分分分

Gen2

分分分分分分分分分分分

分分分分分分分分分分分

分分分分分分分分分

Gen2.5

分分分分分分分分分分分

分分分分分分分分分分分



◼ 特斯拉Optimus V3预计于2026年7-8月投产。分分分分分分分分分分分分分分分分分分分分分分分分分分Model S/X分分分分分分分分分分分分

分分Fremont 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分2026分分分分分100分分/分分分分分分分分分分Texas分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分Optimus 分分分分分分分分分分分分分分分分分2026分分分分分分分分分7分8分分分分分分分分分分分分分分分分分分

分分分分2027分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分Tesla分tradingkey分分分分分分分分 25

3.1.1 人形机器人：特斯拉Optimus临近规模化量产节点，产业化能力加速构建

分分分分分 Gen3 分V3 分 分分 分分分分 分分分分分分分分分分分

2025年-2026年 2026年年中 2026年7-8月 2027年及以后

分分Model S/X 分分分分分分分分分

分分

分分Fremont 分分分分分分分分分分

分分分分Optimus 分分分分

分分分分分分分分分分分分分分分

分Optimus V3 分分分分分分

分分分分2026分分分分100分分/分分

分

分Texas分分分分分分分分分分分分分分

分分分分/分

分分分分分2030分分分分分分分分分分

分分

分分分分分分分分分分分分分分分分分

分分分分分

图表：Tesla Optimus人形机器人量产与商业化路线图



3.1.2 人形机器人：海外科技巨头加速入局，商业化渐行渐近
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◼ 英伟达：2025分分分分分分分分分分分分分分分分分分分分分分分分分 Isaac GR 00T N 1分分分分分分分分分分+分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分CoRL 分分分分分 DeepMind 分分分分分分分分分分分分分Newton 分分分分分分分分分分分分分分分分

标志着英伟达正在从一家芯片供应商向全面的人工智能基础设施提供者转型 分

◼ Figure AI：1）软件突破：分分分分分分分分分Helix VLA 分分 -分分 -分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分 OpenAI 分分分分分分分分分分2）量产规划：分分分分分分Figure 03分分分 BotQ 分分分分分分分1.2 分分分分分分分分分

分分10 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分 + 分分 + 分分分分分分分分分分分分分

图表：Newton 物理引擎运行架构示意图

资料来源：英伟达，Figure AI，量子位，中航证券研究所

图表：Figure 03主要面向家庭和规模化场景



3.2 人形机器人：国内出货量全球领先、资本化全面提速，产业迈入量产落地与商业兑现
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◼ 2025年国内人形机器人产业呈现出货量全球领跑、资本化全面提速的核心特征，我国企业凭借规模化量产与供应链优势占据全球主导地位，行业

正式从技术验证阶段迈入量产落地与商业兑现的关键周期。

✓ 出货量全球领先：分IDC 分分分2025分分分分分分分分分分分分分1.8分分分分分分分分508% 分分分分分分分分分分分分分分分分分分分分分分

分分5000分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分1000分分分分分分分分分分分

✓ 资本化全面提速：1分分分分分分分IT分分分分分2025分分分分分分分分分分分分分分570分分分分分分分分3分分2分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分A分分

图表：2025年全球人形机器人应用场景分布（按出货量）

资料来源：IDC，智元，宇树，乐聚，中航证券研究所

图表：智元机器人远征A2 图表：宇树机器人Unitree G1 图表：乐聚机器人KUAVO 5



3.3.1 人形机器人：丝杠普及程度加深，工艺突破与设备国产化推动成本下降
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◼ 目前国内外主流人形机器人关节方案已形成电驱动主导、旋转为主/线性为辅、多路线并行的格局，核心差异体现在减速器选型、电机方案、集成

度与力控策略上，国外偏高精度/高动态，国内侧重高扭矩密度、低成本集成与量产适配。

◼ 丝杠：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分

图表：滚柱丝杠加工工艺及设备

分分
分分分分分
分分分

分分分
分分分分分

分分
分分分

分分分分分分
分分

分分分分分分分分分分
分分分分分分分分分分

分分分分分分分

分分分分分分分
分分分分

分分分分分分分分分分
分分分分分分分分分分

分分分

分分分分分

分分分分分分分分分分
分分分

分分分分分分分分分分
分分分分

分分分分分分
分分

分分分分分分分分
分分分

分分分分分分

分
分
分
分
分
分

分
分

资料来源：《精密滚珠丝杠机械加工工艺规程研究》，中航证券研究所



3.3.2 人形机器人：减速器技术选型出现分化，电机功率密度与动态响应全面跃升
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◼ 减速器：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 电机：分分分分分分分/分分分分分+分分分分分分分分分分分分分分分分分分分/分分分分/分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分PCB 分GaN 分分分分分分分分分分 2026分2027 分分分分分分分分分分分

图表：谐波减速器、行星减速器、摆线针轮减速器对比

资料来源：慧荣机械，中航证券研究所

分分分分分 分分分分分 分分分分分分分

分分分分
分分分分分分分分分分

分分分分分
分分分分分分分分分分分

分分分分分分分
分分分分分分分分分分分分

分分

分分 / 
分分分

分分分分分分 分分分分分分分分分分分 分分分分分分分

分分 / 分分 分分分分分分分分 分分分分分分分 分分分分分分

分分分 分分30~160 分
分分3~20分分分分分分分 

100+分
分分30~150 分

分分 5-7分分分 8-10分分分 10分分分

分分分分 分分分分分分分分分 分分分分分分分分分分 分分分分分分分分分分分

分分分分 分分分分分分分分分分

分分分分 分分分分分分分分分分分 分分分分分分分分分分分

分分分分 分 分分

分分分分 分分分分分分分分分分分 分分分分分分分分分分

分分分分 分分分分分分分分分分分 分分分分分分分分分分分

分分分分分 分分分分分分分分 分分分分分分分分分分分

分分 分分分96% 分分90% -95%

图表：轴向磁通电机与传统电机对比



3.3.3 人形机器人：灵巧手在自由度、驱动性能、触觉感知等方面实现突破
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◼ 灵巧手：2025年行业在仿生结构、驱动性能、传动方案、感知系统、智能控制、材料工艺及供应链国产化等维度迎来集中迭代与工程化突破。

◼ 自由度与仿生结构显著升级：分分分分分分分分 11分15 分分分分分分 20分24 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分

◼ 传动路线收敛：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 触觉感知从单点走向高密度多模态融合：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分 AI 分分分分分

图表：智元OmniHand灵巧手

资料来源：智元，兆威机电，中航证券研究所

图表：兆威机电灵巧手支持灵活定制



31

分分分分分 分分分分分 分分分分分

分分分

分分分分分分分分 6 6 17

分分分分分分 11 11 22

分分分分分 分分分分分+分分分分分+分分分分 分分分分分分分分分
分分分分分/分分分分分分分+分分分分+分分

+分分分分分+分分分分分

分分分分 分分 分分 分分

分分分分
分分分分分分分分分分分分分分分分分分
分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分
分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分

图表：特斯拉灵巧手持续迭代进化

分分分分分分分分分分分分分分分分分分分分分

3.3.4 人形机器人：特斯拉灵巧手持续迭代，新变化孕育新机会



3.4 人形机器人：重点关注国内外确定性产业链及新技术投资机会

32

◼ 2026年是人形机器人从小批量订单走向规模化量产的关键元年，行业在技术路径收敛与供应链落地层面同步加速，投资端建议围绕特斯拉T链核

心业绩锚、跨界新技术弹性源、国内本体供应链成长线、海外非T链增量市场四大维度展开。

◼ T 链核心：分分分 Optimus Gen 3 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分

◼ 新技术：分分分分分分分分分分分分分分分分分分分分分分PEEK 分分分分分分分分分分GaN 分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分

◼ 国内本体供应链：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 海外其他供应链机会：分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分



目录

分分AIDC 分分分AI 分分分分分分分AIDC 分分分分分分分分分

分分PCB 分分分AI 分分分分分分分PCB 分分/分分分分分分分分

分分分分分分分分分分分分分分分分分分分分分分分分分分分

四、核心推荐组合



34资料来源：iFind，中航证券研究所

核心推荐组合

分分 分分 分分分分分分 分分分分分分分
分分分 分分分分分分

2025 2026E 2027E 2025 2026E 2027E

分分分分 002353 150.04 1,536.19 26.80 38.05 51.82 57.31 40.38 29.65

分分分分 000534 40.80 207.90 1.97 3.34 4.83 105.52 62.19 43.01

分分分分 603308 81.39 552.67 3.49 5.92 8.96 158.52 93.30 61.66

分分分分 600875 40.64 1,381.62 38.31 47.44 55.95 36.06 29.12 24.69

分分分分 600590 16.83 143.54 0.61 3.84 5.47 237.11 37.38 26.26

分分分分 600482 39.66 899.59 13.01 29.98 42.39 69.15 30.00 21.22

分分分分 605060 64.39 154.92 2.28 3.33 4.45 68.04 46.48 34.81

分分分分 301377 237.55 973.96 4.34 10.23 18.62 224.60 95.25 52.30

分分分 688028 122.00 184.16 0.95 1.35 1.65 194.86 136.41 111.61

分分分分 000657 61.99 1,412.51 12.81 30.24 35.64 110.29 46.71 39.63

分分分分 301200 184.74 857.82 8.24 15.52 23.91 104.07 55.26 35.88

分分分分 002050 48.16 1,936.60 40.63 47.97 56.48 47.67 40.38 34.29

分分分分 601689 62.04 1,078.15 27.79 34.48 42.23 38.80 31.27 25.53

分分分分 601100 105.05 1,408.53 27.34 34.34 43.09 51.52 41.02 32.69

分分分分 603119 84.08 305.83 2.78 3.99 5.62 109.86 76.58 54.39

分分分分 603009 45.48 157.54 1.20 1.73 2.70 131.78 90.81 58.39

图表：核心推荐个股组合概览（收盘价取2026.5.6，预测净利润为iFind一致预期）



◼ 分分分分分分分分分分分 AI 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分

◼ 分分分分分分分分分分分分分 Rubin 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

◼ 分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分分

分分分分分分分分分分分分分分分分分2026分分分分分分AI 分分分分分分分分分分分分分分分2026分5分11分分分分分分分分分分分分分分分分分分

分分分分分分分

分分分 18611188969 分chenyd@avicsec.com

分分分 18674857775 分liyuq@avicsec.com

分分分 18665808487 分liyoul@avicsec.com

分分分 17611619787 分lirx@avicsec.com

风险提示
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