FEFTHHE ++ 3
i S gt il Report No: $Z20240221004
CXO.lab

AP

cNas [MA

el

lest Report

Sample Name: The integrated circuit
Sample Type: STM32F412RGT6
Manufacturer: ST

Customer:

Chuangxin Online Test Center Laboratory

February 21, 2024

CXO.Lab BIJ%7E 2R 46 Page 1 of 18



e oY
11 CHUANGXIN ONLINE TESTING LAB

CXO.lab

Customer:
Customer Address:
Sample Name:
Sample Type:
Manufacturer:
Date Code:
Package Type:
Sample Amount:
Check Amount:
Arrived Date:

Testing Date:

CXO.Lab 1307 2246

Report No: SZ220240221004

Test Report

N/A

The integrated circuit
STM32F412RGT6
ST

2320

LQFP-64

1 PCS

1 PCS

02/21/2024

02/21/2024/09: 00 - 02/21/2024/14: 20

Tested by .

Inspected by

Approvedby — o



BYi 7 2t il Report No: SZ220240221004

CHUANGXIN ONLINE TESTING LAB

CXO.lab

Test Item

M External visual inspection
[1 Pin correlation test

M Programming test

[1 Solderability analysis —

[1 Radiography(X-ray)

(s
PN
] XRF test

[1 Key functional test(KFT)
[1 Baking

[1 Tape and reel

[1 Top permanency test

[1 Internal visual inspection
[1 SAT test

O Cross section

CXO.Lab A8 7E Skl Page 3 of 18



BYi 7 2t il Report No: SZ220240221004

CHUANGXIN ONLINE TESTING LAB

CXO.lab

Methods & Equipment

1.1 Test standard:
® AS6081A-2023

1.2 Optical microscope:
®  Equipment spec:

Optical microscope: SEZ-260 X7-X45(Due date: 7/18/2024)

1.3 Digital caliper:
®  Equipment spec:

Digital caliper: (0~150) mm(Due date: 7/18/2024)

1.4 Functional test equipment:
®  Equipment spec:

Xeltek programming unit: 6100N(Due date: 7/18/2024)

1.5 Product datasheet:
() (ST STM32F412RGT6)

https://www.st.com/content/ccc/resource/technical/document/datasheet/15/90/07/b3

/8¢/10/4e/95/DM00213872.pdt/files/DM00213872.pdf/jcr:content/translations/en.D

M00213872.pdf
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Analysis Summary

External visual inspection:
Applicable standard: AS6081A-2023
External visual inspection on 1 PCS sample. No secondary coating, sanding marks,
crack or chips were observed on all inspected. Leads show minor indentation on all
inspected. Devices package and dimension matched to manufacturer’s specification.

All devices passed the external visual inspection.

(1) Specification dimension:
® D:12.00 BSC mm
® E:12.00 BSC mm

® A:1.60 MAX mm

(2) Measurement dimension:
® D:12.00 mm
® E:12.00 mm

® A:1.51 mm

External visual criteria Yes/No Result
Mix-up No Pass
Top scratches No Pass
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Bottom scratches No Pass
Chips No Pass
Residues No Pass
Indentation Yes Pass
Contamination No Pass
Cracks No Pass
Copper defect No Pass
Oxidization No Pass
Coplanarity Yes Pass
Sanding marks No Pass
Secondary coating No Pass
Top permanency test N/A N/A
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Programming test results:

Programming test Results:

Total quantity tested 1 PCS

Total quantity passed 1 PCS

Total quantity failed 0 PCS

Note All devices passed programming test.

Programming test results

Tested parameters Results
Pin continuity Pass
ID check Pass
Blank check Pass
Program Pass
Verify Pass
Erase Pass
Blank check Pass
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1. Device description:

STM32F412XE/G devices are based on the high-performance Arm® Cortex® -M4
32-bit RISC core operating at a frequency of up to 100 MHz. Their Cortex®-M4
core features a Floating point unit (FPU) single precision which supports all Arm

single-precision data processing instructions and data types.

2. Package dimension:

Figure 65. LQFP64 - Outline!™
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Table 102. LQFP64 - Mechanical data

Report No: SZ220240221004

millimeters inches!14)
Symbol
Min Typ Max Min Tvp Max
A - - 1.60 - - 0.0630
A2 0.05 - 0.15 0.0020 0.0059
AZ 1.35 1.40 1.45 0.0531 0.0551 0.0570
BTy 0.17 022 0.27 0.0067 0.0087 0.0106
b7l 0.17 0.20 0.23 0.0067 0.0079 0.0091
<l 0.08 - 0.20 0.0035 0.0079
c1im} 0.09 - 0.16 0.0035 - 0.0063
D 12.00 BSC 04724 BSC
D 1625 10.00 BSC 0.3937 BSC
EW 12.00 BSC 04724 BSC
E 112050 10.00 BSC 0.3837 BSC
e 0.50 BSC 0.1970 BSC
L 0.45 0.60 0.75 0.0177 0.0236 0.0295
L1 1.00 REF 0.0394 REF
TAEN
[} 0° 5" 7 0" i5° 72
al i - - 0° . .
a2 10° i 14° 10° 12° 14°
a3 10° 125 14° 10° 12° 14°
Ri1 0.08 = = 0.0031 - 2
R2 0.08 - 0.20 0.0031 - 0.0079
5 0.20 s = 0.0079 - 2
aaa'll 0.20 0.0079
bbb'™ 0.20 0.0079
el 0.08 0.0031
ddd'" 0.08 0.0031
CXO.Lab G784 Page 9 of 18
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3. Receiving inspection:

Gross Weight 13 ¢ Parts Total 1 PCS
Number of Boxes N/A Full Label Exist
Package Type Bulk Moisture Protection Exist
MSL 3 ESD Protection Exist

Note: All devices contain 1 PCS sample.

Received view-1

CXO.Lab G 7E A6

Received view-2

HUMIDITY INDICATOR
10% 20% 30% 40% 50%

READ AT LAVENDER
DANGER IF PINK _f BETWEEN PINK&BLUE

CHANGE DESICCANT
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4. External visual inspection:
Applicable standard: AS6081A-2023
Ambient temperature: 25.1 °C  Relative humidity: 57.2 % RH
External visual inspection on 1 PCS sample. No secondary coating, sanding marks,
crack or chips were observed on all inspected. Leads show minor indentation on all
inspected. Devices package and dimension matched to manufacturer’s specification.

All devices passed the external visual inspection.

(1) Specification dimension:
® D:12.00 BSC mm
® E:12.00 BSC mm

® A:1.60 MAX mm

(2) Measurement dimension:
® D:12.00 mm
® E:12.00 mm

® A:1.51 mm
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Package dimension

Figure 65. LQFP64 - Outline!'®
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Marking

Top leads Bottom leads

Leads end Indentation
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5. Programming test:

Applicable standard: AS6081A-2023

Ambient temperature: 24.7 °C  Relative humidity: 53.9 % RH

Devices were tested for the followings using Xeltek platform:

- Pin continuity: Wrong chip insertion check. Prevent chips from accidental
damage.

- ID Check: Device ID is the code read from the chip to identify the manufacturer
and the device type. If the device ID is unmatched, an error will occur.

—
g WIE
- Blank Check: Ensure no program on device. —

- Program: Devices are programmed with random data. 3\%
- Verify: The function compares the content of the buffer to that of the chip. If there ~
is any discrepancy, verification will cease and failure message will be displayed.

Only the chips that pass verification can be recognized as chips being programmed

correctly.

- Erase: Erase the chip to blank state. This operation can only be executed with the

chip that can be erased electrically.

- Blank Check: Ensure no program on device.
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Select ¥ - W J ™ LB
o
T 5 pEssenNgoaa Supported by Programmer Models: /SP6100N
0 VIDOVDDDDOOOOO LI
> >0o0odao0ooooaaaoaada Search Device Type
OO000000000000000 B
64 63 62 61 60 59 58 57 56 55 54 53 52 5150 49 S O AL
VBAT 1 48 VDD
eMMC/NAND/NOR/
PC13 2 47 \Pli‘:sa Manufacturer - Device Name © E(EJPROM/
PC14-0SC32_IN [ 3 46 o FRAM/NVRAM
PC15-08C32_0UT 4 45 [ PA12 s ] .
PHO-OSC_IN O 5 44 [ PA11 ) BIPROM
PH1-0SC_OUT 6 43 O PA10 () DRAM/SRAM
NRST 7 42 [1 PA9 :
PCO s G 41 [0 PA8 OPLD
PC1 9 40 1 PC9 ) MCUMPU
PC2 10 39 PC8
PC3 11 38 [ PC7
VSSA/NREF- 12 a7 PC8 -m
VDDA/NVREF+
PAD
PA1
PA2
Operation Option S | Edi Auto u
il .
@ Option Device Functions: Auto:
| General [7Insertion Test /1D Check Program Add Blank_Check
Beeper On [T/Sound On Rea_d Pm.gram
@ Verify Verify
Blank_Check Erase
Buffer Verify Mode CheckSum o5
) Erase Blank_Check
@ Once with Vee Option_Byte
@ 0 Twice with Vee +/- 5% /I Flash GIP_Progay
e OTP_Read
uto.Inc = : : i
2 Twice with Vee +-10% oTP OTP_Verify
OTP_BlankCheck
iy OTP_Lock
Count
Cancel
{ OK } ’ Cancel l [ Erase when blank checking error
edcsater W F W j= E|
Fle Buffer Device Option Project Help
=
YH R &€ e e
0000000000 36 36 36 36 36 36 36 36-36 36 36 36 36 36 36 36 6666666666666666 || ST STMI2F412RG@EB4 Flash100000H"S+0TP200H'E 64Pins -
0000000010 36 36 36 36 36 36 36 36-36 36 36 36 36 36 36 36
0000000020 36 36 36 36 36 36 36 36-36 36 36 36 36 36 36 36 Buffer Chicksum: 03500000 il = CWsersiacirinitratoriDesKopIERC1 441PC3_ban.bin -
0000000030 36 36 36 36 36 36 36 36-36 36 36 36 36 36 36 36 6666666666666666 N N — Dew € Data O
0000000040 36 36 36 36 36 36 36 36-36 36 36 36 36 36 36 36 666G666666666666 Oren vl mw | medne | e Sl e
36 36 666666666666666 g [Preparing. . . -
0000000060 35 36 Fill Data Into Buffer - u 6666666666666 ) b AUED 5T S'IFHSZF412RGI3Q64
0000000070 36 36 666666666666666 € Progran i ATz B 2Rints )
0000000080 36 36 666666666666666 o Head Ready.
0000000090 36 36 Fil Star Address (Hex): (1 §66666666666666 S Checksum: OFFO0000K
00000000R0 36 36 - 666666666666666 I verify Checleatm: 03600000 —
00000000B0 36 36 R b ahey) FEEER 666666666666666 N i Chec gt:iiec}t:iiﬁ;“" HEVARE Hues Lhe BOTERE.
00000000C0 36 36 666666666666666 - - B Lank_Check oK!
0000000000 36 36 Tlay L 566666666666666 % Erase programning . ..
00000000E0 36 36 3| §66666666666666 e Frogram Ok! =
00000000F0 36 36 666666666666666 S FRAT I s
o erificacion OK!
{ OTP_Program Fresing ...
_ e 0T h Erase OK!
[ddress: L i on data load - [lank.Checking ou -
U 1 0TP_verify Blank_Check OK!
[putter range: 0000000000F - 0O0ODFFFFFE [Butter save when exic 3 01p_prankenec | (ISR =
4 0TP_Lock Success: | 1 Count down: | Disabled
ILm:aca H Copy. H Fill ” Search ” Search Next H Radix “ Swap I Failure: [ O Count Total: | O
Total- Remains: ‘
R 07 /
LI v m—e— Reset Count Down
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Programming test Results:
Total quantity tested 1 PCS
Total quantity passed 1 PCS
Total quantity failed 0 PCS
Note All devices passed programming test.

CXO.Lab G 7E A6

-End of Report-
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Disclaimer

1. The test report is invalid without the stamp of “company seal” and
“cross-page seal”.

2. The copy of the test report is invalid without the stamp of “company seal”
and “cross-page seal”.

3. The test report is invalid without the signatures of operator, supervisor and
manager.

4. A modified or partial copy of the test report is invalid.

5. When there is disagreement with the test report, please submit the issue to us

within 15 days from the date of receipt. Overdue information will not be

accepted.
6. The test report is only reflective of the test results of testing samples, not of
the quality of batch products.

7. The * indicates subcontract test data.

HE EEN
CXO : Ia b CXOLab WeChat official account
Tel: 0755-82719442 Email: engineer@iclabecn.com

Website: https://www.iclabcn.com
Add: F/r 2nd, Building A, Yingdafeng Industrial Park, No.393, Jihua Rd.,

Longgang Dist., Shenzhen, China
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