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[1.:E ASEE Scopel

I#4& 3% 2.00mm Pitch 2039 Series ZEiESEE 1705,

This Specification includes the 2.00mm Pitch 2039 Series Cannector Specification.

[2.7= @B SR Product Description]

Female Terminal

il T e ~mis = mBET
Part Name Part No. Picture
thHn 1

2039TF-HO500

Female The connector

2039W-G0809-05H00

Male The connector

2039AM-2+04B-PTXX

AT

Specification

# &

Materials

Be/RmtE

Color/Surface treatment

Bif T

Female Terminal

=5 f#/High conductivity
copper

Under plate : Ni 30~50u"{0.75~1.25um) overall;
plating in contact area: Au 52u"(1.3um )
plating in other area: Gold Flash

plating in area: Sn 100~180u"(2.5~4.5um)

Female The connector

#EZ 7% Female Housing

PBT+30%G/F(UL 94V-0)

IPE Jacket PBT+15WG/FUL 94V-0)
K _ FE#BS Silicone

Small waterproof ring

ABiKE

Large waterproof ring

REHAE Silicone

Male The connectar

/4 B 7= Male Housing

PBT-15%G/F(UL 94V-0)
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Ja = Rear cover PABE(UL 94V-0)

B2
Rubber plug
[3. 4R 5%k A2 Material and surface treatment]

(_Ei& Z-#0% D T2 B 4 4 /Please Refer to the Project drawing for the above Specification)

[4. LEEH Ratings and applicable wires]

TE#TAE Silicone

I B e
Item Specification
1 E £ % Rated Voltage 100V
[AC/DC]

¥E B3 Rated Current 3A (0.35mm2)
FREELEE

-40°C ~+105°C
Ambient Temperature Range

22 AWG (0.35mm?)

1& %12 Applicable wire insulation O.D Insulation O.D. 1.30~140mm

[5.3X 752 REK Test Methods and Requirements]

5-1. ¥M3P4£E Examination of product.

SR
MXAE MAREX
o ) Reference
ltem Specification requirements
standard

&8 10 ERARNE— AR aadiTRE. FHTKAR
o aE F SR IRE. _ﬁ!ﬂ: ESE N E’é %'ﬂ% _

. Inspect each sample with a 10x magnification, recording all
defects in all process or material defects such as cracks,
discoloration flash etc.

USCAR-2 Rev.8
518

5-1-1 Visual Inspectian
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5-2. S 1%8E Electrical Performance.
S X
MEAE MAEER
o ) Reference
Item Specification requirements
standard
B3k BOE SR M IR 9E (BT A EEEE 1T 1us
B EE M AT mTEEBIE 7 RPREAT lus EREE
PPHAE SR I There must be no loss of electrical continuity for more than |USCAR-2 Rev g
5-2-1 |Circuit Continuity .
Monitorin 1 microsecond 519
g There must be no instance in which the resistance of any
terminal pair exceeds 7.0 Q for more than 1 microsecond
597 T el FIRER=25mQ USCAR-2 Rev 8
Dry Circuit Resistance Final=25m©Q 5.3.1
505 |BEE FEIEE <50mV USCAR-2 Rev.8
Voltage Drop Final=50mV 532

5-2-4

BRI RN
Maximum test current
capacity

EXRBE AGEEREE— B

BE: 231+5°C(FR)

Bffe): 4% 15 el (BIRERLE, BSEHNERELTRE)
BF: 55°C

Create a circuit in a draft free environment

Temperature :23+5°C({room temperature)

Time: Wait at least 15 minutes for the circuit temperature to
reach Steady State

Temperature Rise: 55°C

USCAR-2 Rev.8
5.3.3

5-2-5

B TR IR
Current Cycling

LA EFARARERE (NEm 5-2-4)

2 52h% 1008 MEIR

3 TFRFAAEEL 55°C

4 T FHEE<25m0

1.Test current is maximum test current capacity (Item:5-2-4)
2. Complete 1008 cycles

3.The temperature rise must not exceed 55°C at any time
during the test for any terminal

4 Dry circuit resistance is less than or equal 25mQ

USCAR-2 Rev.8
534

5-2-6

dpegeEd

Insulation Resistance

Bl oA @B iR R A 4R, B kA0 500 VDC
BEMSHEEHME. LE5HE>100 MQ

Apply 500 VDC voltage (desiccation bound) between all
contacts connected together and a metal foil surrounding
the housing. In addition, apply the voltage a different test
sample to every two adjacent contacts.

Insulation resistance =100 MQ

USCAR-2 Rev.8
551
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5-3. ¥HATERE Mechanical Performance.
S X
M AE MBER
o ) Reference
Item Specification requirements
standard
EERATER SRS NEEHFSET 10 EHE USCAR-2 Rev 8
5-3-1 |Connector and/or Terminal |Completely mate and un-mate each connector or terminal ’

Cycling

pair 10 times

517

PAFEiE 50mm/min TR ER/AN- DB HERT

mTEimTHMa/7EN [EEEMENEER FrRSEEM
) . . - . . USCAR-2 Rev.8
5-3-2 |Terminal to Terminal Engage and disengage the mating terminals at a uniform £ 1
Engage/Disengage Force ([rate not to exceed 50 mm/min o
No base material should be exposed
HEFRFIEEES. B somm/min B IFEEESEERS.
BA=T5N
PR i@it 50mm/min B IFEERERE SN TIHTEES
B/EANEES BES<T5N
Completely assemble all connector halves using all
applicable components, mating the connectors at a unifarm
rate 50mm/min, Mating Force= 735N
Disengage the mating connectors that primary lock
completely disengaged/disabled at a uniform rate not to
EEREEESZEHES/Y |exceed 50mm/min. Unmating Force< 75N USCAR.2 Rev 8
BN (FHAE) S EEFREEREAN, b somm/min B SREENRE, '
5.3-3 Connector-Connector H (FEwT) FHE5424 BREA>110N fr. ZWMERA |7
Mating/Unmating/ e LV214-1TG7 $hfT (TF) - 2141 TGT
Retention Forces MNote: All adaptive components shall be assembled, and the (Table 5)
(non-assist) retaining force of the buckle (excluding terminals) shall not '
comply with 5.4 2.4 at a uniform speed of S0mm/min. 110 n.
This standard is implemented according to LWV214-1 TG7
(Table below).
Tabla § - Positive-locking contact hausing holding faroes
Faosilive-lociong conlact howsing hokling forces:
Contact size in mm Murber of pin
| 110 2 pins 3o fipins =B pins
0.5 =40 N = 30N =GO N
DA3 1012 =»BON =G0N > 100N
=120 28 =BON =100 W =100 N
»28WE3 =100 N =100 N >10N
=63 = 180N =150 N > 150N
Prepared By: Flynt Chen Approved By: Jack Zhang Page: 5 of 16
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iEF PUARER T 50mm/min 8919 F EiR A EERE
im T BN SI=15N
T AT 50mm/min B39 SE E R EES
vt e e i R$F /1= 30N
ﬁ%_gﬁ&%ﬁ)\ﬂ%%ﬁ The terminal straight into the connector at a uniform rate  |USCAR-2 Rev. 8
5-3-4 [Terminal-Connector )
not to exceed 50 mm/min 54.1

Insertion/Retention Force Insertion Force< 15N

Pull the terminal straight back from the connector at a
uniform rate not to exceed SO0mm/min, until pullout occurs.
Retention Force=30N

WERTR, MG 4AN 5550, RE4 50 180 E. 90
EAm SheBATHFLER, TUT —EFREEHENE.
MEAREEES, TUT EMNRENESH., ZTERE.
—ETEFHEIARILR,

As shown in the figure, apply a force of 4N to the sample,
and then test the direction of 180 degrees and 90 degrees
respectively. When the force is applied to the terminal, the
TUT must not be torn.If the TUT is bent fram its original
position during the test, there must be no tearing ar
cracking when it becomes straight;

555 |1 SHEFET] USCAR-2 Rev 8
Terminal Bend Resistance 522
&E ||1 " —_—
"
4 i
) ; PEEAAEE A EES#ENTEES AR TEAESE
AR B Insert the male connector into the female connector in the
5-3-6 Polarization Feature USCAR-2 Rev.8

wrong direction, and the male and female terminals are not

Effectiveness ;
electrical contact

Prepared By: Flynt Chen Approved By: Jack Zhang Page: 6 of 16
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Z /AR R
5-3-7 [|Vibration/Mechanical
Shock

My 1A0iEE 35g. Bk 5~10ms, FIF3%
255 10728, 3 ¥l
kzh: =MHEEEEMBEFEET 8 /RN, £
60-1200HZ 12.1grms
EH EER T RABEA 1 P REE T0ONEREE
Shock -
1. Acceleration 35 g, Duration 5-~10 ms,Half Sine Wave
2.Each axis 10/times |3 axes.
Wibration :8 hours of vibration test in each of the three
vertical axes, using 60-1200 HZ 12 1grms
Does not occur when the resistance of any terminal pair
exceeds 7.0Q2 within 1 microsecond.
Vibration Class V2 - On Engine Random (PSD)
1000
100
10
1

0.1

0.01

10 100 1000 10000
Frequency (Hz)

USCAR-2 Rev.8
546

ERRIEEFTRNILE
BRRE

5-3-8 |Connector-to-Connector
Audible Click

EE 16 WHAFEH S481). EREELEEEN.
EESEIANEERLR. NEH, SFFRF tpa.

ZH &, BrDMiEEE.

1 MEBFHFCRMARBEFRMEEZTH dB (A)R. RERE
KEPFREFE 30 ~ 50 dB (A)Z[8].

2 BEEMNERENER AN ERER &R
600mm+50mm 4k,

SHFESE | EREES IEgMERFENFET N
(AR, MEEERESHN, FEEHRRSNEZ BHH.

4 £ 2 BEERREESR 1 PR 3. FFEEFE.
TAWHE LA 40°C T, BTEMHEEHREGRES

# 95 E OswpgtEXTEE T 6 /B, RIRFIKNSEE
), REE 30 S AEAE.

16 sample pairs are required (two groups of eight). Samples
are to be production intent. The connector cavities shall not
be

populated with terminals. Include all TPAs, seals, stuffers and
auxiliary pieces as applicable.

1. Measure and record the dB (A) level of the ambient sound
within the test environment. The ambient noise level must
be between 30 and 50 dB (A).

2. Locate the sound measuring device or microphone 600
mm + 50 mm fram the connectaor.

3. Mate the connectors in group 1 by hand and measure the
dB (A) level of the sound generated as the lock engages. Do

not bias the connectors toward or away from the latch as

USCAR-2 Rev.8
547
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they are engaged.

4. Repeat steps 1 through 3 using the group 2 connectors,
post maisture conditioning. Parts are brought to their
practical

limit of moisture content by exposing “dry as molded parts”
to 95 to 98% Relative Humidity at 40 °C for 6 hours
(minimum), then completing the test within 30 minutes.

RE RGNS E/ AN
5-3-9  |Miscellaneous Component
Engage/Disengage Force

A Mi& 7
ELFE 10 MERETANRERERETZRBE

iﬁlﬂ%ﬁa HE g9 o] LA TR G918 9 35
2. A BEMR B4 ERARER L AEE, NEERN
EPRFESLHAMENR. EEMEMNRIERE, &R
U@ HEFRE, X E=sZm S,
3R EE 50 BR/MHHEEFENFAN LS HERE
1?1 MR EEHAEHRE 54514,

4 ERFIEHA. UEewMendt5Senisi&sr. HE
A MEEBIEFH 54514 BUHRAE.
B&rE /1
* * *::IE* * &
MTHRUTESTHRER. HARBUE HMHIPMARR
PEEREREGAEAARNNT™HRE.
1 EEHEEREFEREERS. PAEL 50mm /min &3
= 5 4R 14
?h£~5ﬁ$ﬁ$%mm#&ﬂﬂft~% o038 50 1= T A R 42
SEWANNE. TRDASTHHESEA
AEERES. &% 54514 MikEiE A&E.
DR EEGEMNRE G875 S AR AT ABRIEER
FERENNFEALERIIZEETFE
A ENGAGEMENT FORCE
1. Completely identify and number each component to be
tested. A minimum of ten samples is required to be tested
for
each of the applicable conditions found in the acceptance
criteria. The same samples may be used for various phases
of testing.
2. All components to be tested and their mating parts must
be fixtured so that proper alignment is maintained during
testing. Straight-in engagement and extraction are critical to
avoid side loads and binding which can affect force
measurements.
3. Engage each component to be tested, with its retaining
mechanism in place at a rate not to exceed 50 mm/min. Test
each applicable condition per Table 5.45.1.4.
4 Record the force required to completely engage the
component with its mating part and use this value to verify
conformance to the Acceptance Criteria of 54514,
B DISENGAGING FORCE
#+x CAUTION ##+

USCAR-2 Rev.8
5.4.5

Prepared By: Flynt Chen

Approved By: Jack Zhang

Page: 8 of 16




S N S FREmBREARNDBIREAS MESEENEES

DONGGUAN SES0 TECHNOLOGY CO., LTD

Product Specification [/~ &#4&$] Document No. PS-2039W-01
Date Issued 2024/11/29
Product Name [~&saFR] : _
2.00mm Pitch 2039 Series Connector Date Revised 2024/11/29
ersion A

The following step may result in sample breakage. Adequate
shielding and personnel safeguards must be employed to
ensure the safety of persons and property in the vicinity of
the test.

1. With the component fully installed and properly fixtured,
disengage the component at a rate not to exceed 50
mm/min.

The force must be applied parallel to the centerline of the
component being tested to avoid side loads and binding
which

can affect force measurements. The direction must be
opposite to the direction of normal insertion of the
component

part. Test each applicable condition per Table 5.4.5.1.4.

2. Record the force required to disengage the component
from its mating part without releasing any latch feature if it
exists

and use this value to verify conformance to the Acceptance
Criteria of 5.4.5.1.4.

3. For locator clips only, repeat step 1 above in each of the
three directions 90 degrees, 180 degrees, and 270 degrees
from the initial insertion direction. Repeatstep 1in a
direction orthogonal to the plane of the first four tests. Do
not

exceed a force of 110 N for any of these subsequent tests.
Use fixture identified in Figure 5.4.6.3A.

TABLE 5.4.5.1.4: MISC. COMPONENT AND LOODSE PIECE TPA/PLR/OR ISL ASSEMELY FORCES

Device Insert to lock Force Straight Removal Force Removal Force with
Ny N Offset / Angle (N}

Localor chp 50 Max. 110N min. for 51 1mm slot width Confirm 5.4.11 lesting
remaval from siol - 165N rriin, for >11mm slot widlh nas been passed.

Loose peece 60 Max (wieminals

TRAPLR! of I1SL in all cavities) 25 Min N requirement

1 F#& 18 MEEsREN ATFERaRnATEA
KIERELEE (CPA. TPA. PLR. /8RS .
SEEBATHRETAENE (Fiz) MEMNEHR. HT%
REGEESE, BP@EASIESRET.

2. BRSNS 6 EH, §4E 3 MEER. 27 X Y. Z
FE.

3. MFEE, —RE—NTHRMNED 1m A5 EEERK
FeRtFE L, BHEROTANE WETE
EESAAIMEESEE . WEFRHENAEERH—E.
4 R EFE MR A EN /T E -

5 WA REESEGTS 5484 (R lRE

1. Prepare 18 connectar assemblies with all components to
be used in the intended application (CPA, TPA, PLR, lever /
slide, etc ). Lock components as applicable in their design
intended pre-staged (shipping) position. For harness type

Connector Drop Test

USCAR-2 Rev.8

5-3-10 548
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connectors, do nat insert leads or terminals.

2. Divide samples into six groups of three samples each for
testing X, Y, and Z axis orientation.

3. For each group, drop one sample at a time once and only
once onto a horizontal concrete surface from a height of at
least 1 m, orienting the samples in six groups correspanding
to the six connector “faces” of a rectangular connector.

Use ane group for each orientation shown.

4. Record any damage or movement/separation of
components.

5. Verify conformance of each sample connector assembly
to the Acceptance Criteria of 5.4.6.4.

Him iR EHR 5]

5-3-11 Header Pin Retention

1. % 40 °C T TEMIEHIHEREE 95 £ 98% #9718
MIEET 6 /B, SRS BEDSE AR AN,

2. MR, NERADTELETUE, BIA &R
fEidEERR, ARBHEHAuS.

3 BEERTHREERESANBEEER L.

4. RN D=, Mg TSIHARMSHEE H. EEFCRAE
AR ANEERNFRRIERNEE B 0.2
ZEXRMGIH. ¥ EIHNEER. MR EESRIRARER
=% WEMEEN R, BB ERRAOMEE SE AT
R

SIRBEREEAFTER. REABAFESEHFE 3 M 4.

1. Moisture condition samples by exposing “dry as molded
parts” to 95 to 96% relative humidity at 40 °C for 6 hours,
then immediately complete the retention test.

2. Measurements shall be taken in both directions if
possible, i.e., force to push the pin longitudinally through
the connector, and to pull it out . Depending on individual
design,

3. Secure the connector bady to the appropriate fixture.

4 Using the force tester, apply a ramping pressure to the
terminal pin. Note and record the maximum force required
to displace the pin a maximum of 0.2 mm_ within the plastic
housing or board attachment. Repeat for each pin location.
Where resultant damage to the connector housing would
affect readings on adjacent cavities, move to an undamaged
pin or use a fresh connector.

5. Using fresh samples as needed, reverse force direction
and repeat steps 3 and 4.

USCAR-2 Rev.8
571
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A& 30 MEESRENS (M 7TEE) | BEs (BIF
iBid 50mm/min FEE) BENTEERTEN R EES
BMETE . ERRESMEHAEIIAT 54114 BT
AP, mARMEERESFRNEEAMNE 5 T L5,
U mEX 1EE

Prepare 30 connector assemblies (five in each direction) and
apply a downward farce along each direction using probes
(at a rate not exceeding 50mm/min) to the uninstalled
mating connectors until the installation features break or the
force meets the acceptance criteria of 5.4.11.4. The force

EEZEEEWHMEE  |should be applied from a distance of 5 millimeters from the
Connector Mounting rear and side of the connector to affect the maximum USCAR-2 Rev.8
5-3-12 .
Feature Mechanical moment arm. 5411
Strength
TABLE 5.4.11.4: CLIP SLOT ACCEPTANCE CRITERIA
Direction of Force Clip Slot Width 11 mm | Clip Slot Width =11 mm
Per Fig. 5.4.11.3 BIC (N} {N)
F1 50 50
F2 50 50
F3 50 50
F4 50 50
F5* 110 165
F6 50 50
* Typically not tested based on successful pass of 5.4.5.1.
AEIONTEERRER (FFEBRTHBEL) L R=100mm
3% 4 1337 RPM #4755 .
Prepare 10 connector samples (without terminals and wires)
for testing at R=100mm and 1337 RPM.
ZHENREFN (REAEH
5.3.13 EiEEE) USCAR-2 Rev.8

Conn. Seal Retention -

Unmated

5413
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5-4. FFEMEE B4 E K Environmental Performance and Special Requirments.
S X
MRANE MABER
Reference
Item Specification requirements
standard
iR -40°C. &R+105°C
LR R 30 44, SR RE 3004, SIRESE/NT 30 #,
100 R¥EF, FREF TR TEMEBEIT 7 R EAT Lus
MIEREE
. TEREE<25m0; BEE=50mV
9-4-1 o Mintemperature:-40°C Max temperature:+105°C USCAR-2 Rev.8

Thermal Shock

Cold soak for 30 min Heat soak for 30 min, Transfer time<30s,
Cycles 100 times, There must be no instance in which the
resistance of any terminal pair exceeds 7.0 Q for more than
1 microsecond

Dry Circuit Resistance= 25mQ; Voltage Drop=50mV

5.6.1

5-4-2
Cycling

BE R ERE

Temperature/Humidity

BEFUEE: -40°C to 105C

fHjg: JRERW 5 /NERAFEHRTER

EE: (80-100)%

T3 EREB PE < 25mQ;: B [F f& < 50mV

Y42 5 FE >100 MQ

BTN I<15N

%t R 1 =30N

Time: No leakage within 5 hours of greenhouse
Temperature range :-40°C to 105°C

Humidity :(80-100%

Dry Circuit Resistance== 25mQ; Voltage Drop=50mV
Insulation resistance>100 MQ

Insertion Force== 15N

Retention Force= 30N

USCAR-2 Rev.8
5.6.2

5-4-3

EREE
High Temperature
Exposure

Ftjel: 1008H, BE: 125C

T B EEEE M < 25mQ; B £ fF <50mV

im T @A T <15N

im T REF 1 =30N

Time: 1008H, Temperature :125°C

Dry Circuit Resistance== 25mQ; Voltage Drop=50mV
Insertion Force= 15N

Retention Force= 30N

USCAR-2 Rev.8
56.3

=i
5-4-4

Submersion

ZEERR RGP TR GRS, e fmA R A S
ERE—TRAREE. EARKENRE, DIETRMNE
R AT R .

This test is an accelerated simulation of the "breathing” that

may occur in a sealed connector system when it is heated

USCAR-2 Rev.8
565
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and suddenly cooled by submersion in a cooler liquid. Salt
water is used as the liquid to facilitate detection of any akage
into the connector.
ZHEERASRNEBRERABHAETE L& RE
B, HEEMENMRAZRSH
Tk 2t This test evaluates the sealing capability and material USCAR-? Rev 8
9-4-5 Fluid Resistance compatibility of a sealed connector system when immersed in 564
varnous
fluids commonly found in and around road vehicles.
EHERRFASERTEHRERIMMIAEEZ THZHEE
7]
5.4-F EN/E=HE This test evaluates the sealing capability of sealed connector USCAR-2 Rev.8
Pressure/Vacuum Leak systems when subjected fo a specified pressure differential 266
between the inside and outside of the sealed area.
RETHERRGRTSEREMNE S, U S3 FRATIR
= ks The purpose of this test is to determine the ability of sealed USCAR-2 Rev 8
-4-7 High Pressure Spray connection systems to withstand high pressure spray, testedat |5.6.7
53 level
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(1) FEREZE T2 -40°C to 105°C.
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