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TSNJ-5A6L26 Product Quality Assurance 

1. Reliability Test Vehicle (RTV) Program for Non-Hermetic LGA-2226 Packages 
 
  

 

 1.1 Scope & Objective 

TransSiP products undergo a rigorous Reliability Test Vehicle (RTV) sampling package 
qualification plan designed to achieve a 0.1% LTPD with a 95% confidence level. The 
TSNJ-5A6L26 is an LGA-2226 plastic overmold component which possesses highly 
conductive, low-impedance thermal pathways to heat stress. Standard unmounted 
"reflow simulation" profiles (such as standalone IPC/JEDEC J-STD-020) fail to replicate 
the actual structural and thermomechanical stresses these components encounter 
when securely soldered to a substrate. When unmounted, parts cannot shed heat into 
application-sized copper footprints, rendering traditional moisture/reflow simulation 
insufficient for true reliability screening. 

The objective of this RTV program is to execute a complete SMT/reflow simulation 
after extreme environmental stress, providing test verification for fully mounted 
packages. This protocol is specifically engineered to validate package integrity under 
rigorous structural constraints, ensuring absolute detection of internal bond 
breakdown, shearing, or package delamination. 

 

 

1.2 Core Conflict Overcome: Beyond J-Std-020 

While traditional IPC/JEDEC J-STD-020 standards assess standalone package 
robustness against moisture expansion, they overlook the complex physical forces 
exerted on micro-scale solder joints and internal bonds under realistic PCB 
heatsinking conditions. This RTV program bridges that gap by subjecting the 
components to environmental stress before deploying them into an actual inline SMT 
reflow environment, allowing engineers to verify actual field reliability. 
 

 

1.3 Prerequisite Package Qualification 

The devices are required to first pass all the pre-requisite package qualification, listed 
in Table 1 on the next page, prior to conducting the final RTV program. 
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Table 1: Prerequisite Package Qualification for RTV Program 
 

 
 
 

 

 

 

Test Test Condition
Sampling 

Method

Total 
Sample Size

(n)

Acceptance 
Criteria

(Ac)

Rejection 
Criteria

 (Re)
Failures Disposition Protection Level

MSL

Before reflow, soaked 
at 85°C/85% RH for 

168 hours;
Three times reflow.

3 lots x 2 strips 
x 125 chips

750 0 1 0 PASS
0.4% LTPD at 95% 
Confidence Level

CSAM
Check for 

delamination
3 lots x 2 strips 

x 125 chips
750 0 1 0 PASS

0.4% LTPD at 95% 
Confidence Level

Accelerated 
Thermal 

Shock

-65°C to +150°C for 
250 cycles

3 lots x 2 strips 
x 125 chips

750 0 1 0 PASS
0.4% LTPD at 95% 
Confidence Level

1.4 RTV Technical Specifications & Sample Environment 

The test vehicle, as shown in Fig. 1 on the next page, consists of a single-sided circuit 
board carrying a plurality of mounting points. The number of devices mounted may be 
varied depending on the LTPD requirements of the program, but the total number of 
mounting devices is 576 in a 24x24 matrix per board. Therefore a 0.1% LTPD at 95% 
confidence is obtainable with 5 boards, totaling 2880 units. 

The circuit board is a 1.6 mm FR-4 PCB, copper thickness 35µ, with selective (pads only) 
ENIG finish. The layout is designed to simulate typical applications for these products 
which include large ground planes under the parts.  

The flow chart below summarizes the procedures of the RTV program. 

 

 

 

TSNJ-5A6L26
2880 pcs

soaked at 85°C/85% RH 
for 168 hours.

SMT
5 Boards (5 x 576 pcs)

Flying Probe
Tests

Pass

Record results in Excel spreadsheet
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1.5 RTV Statistical Result of 0.1% LTPD 
 

• Mathematical Framework: Uses the standard Poisson/Binomial distribution for 

zero-defect attribute sampling. Per the empirical results of this program, the 

observed failure count is exactly zero (0) across the entire sample pool. 

• The Formula: (1 - p)n ≤ (1 - C) 

p = True maximum lot defect rate (LTPD) 

n = Sample size tested (2,880 units) 

C  = Statistical Confidence Level (95% / 0.95) 

• The Calculation Boundary: (1 – p)2880 = 0.05 

• Logarithmic Expansion: 2,880 x ln(1 - p) = ln(0.05) 

• Solving for Defect Rate (p): ln(1 - p) = -2.99573 / 2,880 = -0.00104018 

• Final Result: p = 0.00104  ->  0.104% 

Conclusion: Proves with 95% mathematical certainty that because a zero-failure result 
was achieved across 2,880 tested units, the true lot defect rate is safely bounded below 
0.1% LTPD. 

Fig. 1: RTV Test Board 
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