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Legal Information and Disclaimers

Ambiq Micro believes the information in this document is accurate at the time of publication. However, 
the information may contain technical inaccuracies or typographical errors. Ambiq Micro reserves the 
right to make corrections, modifications, enhancements, improvements, or other changes to its 
products (and documentation) at any time without notice.

Information is provided solely to enable the use of Ambiq Micro products. No license is granted to 
design or fabricate any integrated circuits based on the information in this document. You may not use 
this document in connection with any legal analysis concerning the Ambiq Micro products described 
herein.

Ambiq Micro products are sold subject to Ambiq Micro’s terms and conditions of sale; software is 
provided pursuant to applicable license terms. No license, express or implied, by estoppel or otherwise, 
is granted under any intellectual property right of Ambiq Micro or any third party by this document.

Customers are solely responsible for the design, validation, testing, and security of their products and 
applications, including the specific manner in which Ambiq Micros products are incorporated. “Typical” 
parameters are for reference only and must be validated by the customer for each application. 

THE INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS.” AMBIQ MICRO DISCLAIMS ALL 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND NON-INFRINGEMENT.

AMBIQ MICRO PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN APPLICATIONS WHERE 
PRODUCT FAILURE COULD RESULT IN PERSONAL INJURY, DEATH, OR SEVERE PROPERTY OR 
ENVIRONMENTAL DAMAGE (“HIGH-RISK APPLICATIONS”) WITHOUT EXPRESS WRITTEN APPROVAL. IF 
PRODUCTS ARE USED IN HIGH-RISK APPLICATIONS WITHOUT SUCH APPROVAL, YOU SHALL INDEMNIFY 
AND HOLD HARMLESS AMBIQ MICRO AND ITS AFFILIATES FROM ALL RESULTING CLAIMS, DAMAGES, 
COSTS, AND EXPENSES, INCLUDING REASONABLE ATTORNEYS’ FEES.

IN NO EVENT SHALL AMBIQ MICRO BE LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, 
CONSEQUENTIAL, OR PUNITIVE DAMAGES, INCLUDING LOST PROFITS OR DATA, ARISING FROM THE USE 
OF THIS DOCUMENT OR ANY PRODUCT. 
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SECTION

1 Product Information

1.1 Product Information

1.2 Qualification Results

Table 1-1: Product Information

Product Type: Ultra-low Power MCU

Part Number: AMA3B1KK-KBR-B0

Process Technology: 40nm

Foundry: TSMC

Package Type: 5 x 5 mm 81-pin BGA

Assembly Site: ASE

Date Code: 261201/261202/261203

Substrate Material: HL832NS (MGC, E-glass/non-low CTE)

Table 1-2: Qualification Reports

Test Item Conditions Lot 
#

Sample 
Size Results

Pre SAT C-Scan + T-Scan 3 24 Pass (No delamination 
phenomenon on die 
surface)

Pre-Conditioning (PC) JESD22-A113; MSL-3 3 75 Pass
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Post SAT C-Scan + T-Scan 3 24 Pass (No delamination 
phenomenon on die 
surface)

High Temperature 
Storage Life (HTSL)

JESD22-A103; 150°C, 
1000hrs

3 25 Pass 1000hr

Temperature Cycle 
(TC)

JESD22-A104, TC condi-
tion B (-55C – 125C) for 
700 Cycles

3 35 Pass 700 Cycles

Unbiased Highly 
Accelerated Stress Test 
(UHAST)

EIA/JESD22-A118, 
+130°C / 85%R.H. Unbi-
ased for 96hrs

3 25 Pass 96hr

Biased Highly Acceler- 
ated Stress Test 
(BHAST)

EIA/JESD22-A110, 
+130°C / 85%R.H. 
Biased for 96hrs

3 25 Pass 96hr

Table 1-2: Qualification Reports (Continued)

Test Item Conditions Lot 
#

Sample 
Size Results
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SECTION

2 Pre-Conditioning (PC)

Table 2-1: Pre-Conditioning (PC)

Test: Pre-Conditioning (PC)

Purpose:

The Preconditioning test stresses mechanical integrity by exposing a 
device to moisture soak conditions. Weakness and thermal expan-
sion in die interconnections, die attach, and wire bonds are often 
detected with this acceleration test.

Conditions:

JESD22-A113; MSL-3
Electrical Full Functional Test
External Visual Examination
Dry Bake at 125ºC for 24 hrs
 Soak Devices to appropriate Moisture Level e.g., MSL 3 (30ºC/

60%RH, 192hrs)
IR Reflow with JEDEC Standard Profile, 3 times
External Visual Examination Lot No:

Lot No: 3 lot

Sample Size: 75 ea/ lot

Pass/Fail Criteria: Zero failure in function test.

Results: Pass; Refer to Attachment 1 (Reflow profile) and Attachment 2 (SAT 
Image).
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SECTION

3 High Temperature Storage 
Life (HTSL)

Table 3-1: High Temperature Storage Life (HTSL)

Test: High Temperature Storage Life (HTSL)

Purpose:

The test is typically used to determine the effects of time and tempera-
ture, under storage conditions, for thermally activated failure mecha-
nisms and time-to- failure distributions of solid state electronic devices, 
including nonvolatile memory devices (data retention failure mecha-
nisms). Thermally activated failure mechanisms are modeled using the 
Arrhenius Equation for acceleration. During the test, accelerated stress 
temperatures are used without electrical conditions applied.

Conditions: JESD22-A103;
+150ºC for 1000 continuous hours

Duration: 1000 hrs 

Lot No: 3 lot

Sample Size: 25 ea/ 3 lot

Pass/Fail Criteria: Zero failure in function test.

Results: Pass 1000hrs
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SECTION

4 Temperature Cycle (TC)

Table 4-1: Temperature Cycle (TC)

Test: Temperature Cycle Test (TC)

Purpose:

Temperature Cycle Testing (TC), or simply temperature cycling or temp 
cycling, determines the ability of parts to resist extremely low and 
extremely high temperatures, as well as their ability to withstand cyclical 
exposures to these temperature extremes. A mechanical failure resulting 
from cyclical thermomechanical loading is known as a fatigue failure, so 
temperature cycling primarily accelerates fatigue failures.

Conditions:
JESD22-A104,
-55°C to 125°C Air to Air 
(Pre-Conditioned units)

Duration: 700 Cycles

Lot No: 3 lot

Sample Size: 25 ea/ 3 lot

Pass/Fail Criteria: Zero failure in function test.

Results: Pass 700 Cycles
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SECTION

5 Unbiased Highly Accelerated 
Stress Test (UHAST)

Table 5-1: Unbiased Highly Accelerated Stress Test (UHAST)

Test: Unbiased Highly Accelerated Stress Test (UHAST)

Purpose:

The test is performed for the purpose of evaluating the reliability of non-
hermetic packaged solid-state devices in humid environments. It is a 
highly accelerated test that employs temperature and humidity under 
noncondensing conditions to accelerate the penetration of moisture 
through the external protective material (encapsulant or seal) or along 
the interface between the external protective material and the metallic 
conductors that pass through it.

Conditions:
EIA/JESD22-A118,
+130°C / 85%R.H. Unbiased 
(Pre-Conditioned units)

Duration: 96 hrs

Lot No: 3 lot

Sample Size: 25 ea/3 lot

Pass/Fail Criteria: Zero failure in function test

Results: Pass 96hrs
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SECTION

6 Biased High Accelerated 
Stress Test (BHAST)

Table 6-1: Biased Highly Accelerated Stress Test (BHAST)

Test: Biased Highly Accelerated Stress Test (BHAST)

Purpose:

The test is performed for the purpose of evaluating the reliability of non-
hermetic packaged solid-state devices in humid environments. It 
employs severe conditions of temperature, humidity, and bias which 
accelerate the penetration of moisture through the external protective 
material (encapsulant or seal) or along the interface between the exter-
nal protective material and the metallic conductors which pass through 
it.

Conditions:
EIA/JESD22-A110,
+130°C / 85%R.H. Biased 
(Pre-Conditioned units)

Duration: 96 hrs

Lot No: 3 lot

Sample Size: 25 ea/ 3ot

Pass/Fail Criteria: Zero failure in function test

Results: Pass 96hrs
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SECTION

7 Reflow Profile

Figure 7-1: Reflow Profile
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SECTION

8 SAT Image

8.1 C-Scan

This section shows the C-Scan pre-color and post-color.

Figure 8-1: C-Scan Pre-Color
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Figure 8-2: C-Scan Post-Color

8.2 T-Scan

This section shows the T-Scan pre and post images.

Figure 8-3: T-Scan Pro Image
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Figure 8-4: T-Scan Pro Image

8.3 Results

NOTE: No delamination phenomenon on die surface and substrate.

Table 8-1: SAT Image Results

Phenomenon Results

Delamination on die surface No

Defamination on wire bonding surface No

Result Pass
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