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GVE

#F KBTS YBERR (MBS DR PR & AHE):

Notice: Key Component Material Difference Table (Differences between safety control components shall be based on corresponding

reports):

£k Name

M 3 152

Main Brand #1/ Model

M 3 om0

Main Brand #2/ Model

M 2 i e /02

Main Brand #3/ Model

FF I Switch RZ L7 AUK
JF KA Switch RZ ERY AUK
75 5 BL2% High Voltage Capacitor RHGJR/GVE BrouaEA Tiks/Je 5 R
Hi, %5 Capacitor SEA Froo Tiks
HL %% Capacitor SR H ot Tith
I Rectifier LIK77] e AR
P F5 % Schottky HE2 BN A 5
Jt:#% Opto coupler ek
X H%¥ X capacitor F A H prata
Y HL% Y capacitor fi A A prti
JE B HBE Varistor g ¥ H
RIS 22 Fuse R¥E L
* IC Main IC bk S
L Thermistor HHRIE| B Rk Fi
VCC RIS ZEA oo Jit
VCC Capacitor
POk A1 2 — 08/ 7 4% Quick recovery FAH NE2E S HE/AUK

of the secondary/Charger

FRFEMTA AT RE S R P SR R 1), TS 22 BN AT REAN SE A A, RSERR BN R BR T RaR 23R 5, AR,
ks, AT A e (ol by D ke S reromn 5 s

Components in the table above may have different type codes in screen print due to reasons of manufacturers. The actual suppliers

may not be restricted within manufacturers listed. The product brand and quality however remain the same grade as those in the

table. Please kindly be informed and understand this!( he above |Zl is the material and brand of this sample)
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0. A Overview
BEARAAE M T GM39-120300-5A RS HIE LAy, RIEBTE I TEE, R 6 E R M isiem 2K M.
25 J%, WS 50%.
This Specification for Approval applies to adapters model GM39-120300-5A with a highly reliable power supply design

meeting international safety and electromagnetic compatibility requirements under test environment at 25°C and Relative

Humidity of 50%.

1. 3% Input Characteristics
1.1 EEE¥AHEE Normal Input Voltage
it L B\ 100~240VAC  Standard input voltage is 100~240VAC.

1.2 I NHBEYEE Input Voltage Range:

TAFE LRSI 90~264VAC  Operation voltage is 90~264VAC

1.3 # A B Input Current

BROKHI 1L5A PN NN N
Max. current 1.5A The min. input voltage produces the Max. load.

1.4 FiEBNASFZE Rated Input Frequency:
Fr#fEJEl: 50Hz-60Hz The standard frequency range: 50Hz-60Hz.
1.5 S ASEYEE Input Frequency Range:
TAEBIZR T : 47Hz-63Hz
Operation frequency range: 47Hz-63Hz
1.6 Z#HI# No Load Power:
f LIS 115VAC/60Hz A 230VAC/50Hz I, B RSB INFE/N T 0.21W Giigk 15 7085 553 u)
Maximum No Load Power consumption is less than 0.21W at 115VAC/60Hz and 230VAC/50Hz

(Retested 15 minutes after full load.)
1.7 JR{EHI In-rush Current (¥3)8 3] cold start) : 30A Max.@110VAC/60Hz
60A Max.@230VAC/50Hz

1.8 THERHEZRKIE Power Factor Correction: 7! Typical ----

1.9 #ALR$* Input Protection
DA W 77 =X PR FL VR 32 i N TR AR HL At S 75400 R 52 00

The power supply shall be protected against input surges and any abnormal condition by

blowing it.
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GVE

1.10 3% Efficiency:
P Y050 80 20 2 N DA SR CAZRTI A 30 43 fa i)

Power conversion efficiency shall meet the following requirements(Test after warming up for 30 minutes):

230VAC/S0Hz HSVACIGOHZ | 230V ACISOHzZ %% (25%,| 115VAC/60Hz A% (25%,
L ES AR 50%, 75%, 100% 1) 50%, 75%, 100% 51
230VAC/50Hz 115VAC/60Hz 230V AC/S0Hz 115VAC/60Hz

Full Load Efficiency Full Load Efficiency Average Efficiency(25%,50%, Average Efficiency(25%,50%,

Z30VAC/50Hz 115VAC/60Hz 75%,100% of rated load) 75%,100% of rated load)
230VAC/50Hz 115VAC/60Hz
80.0% 80.0% --% --%

2. HyH4%RME Output Characteristics
2.1 #UsE FJE Rated Voltage (1EE#5 Constant voltage mode)
WUE sy 12V
The rated output voltage is 12V
2.2 HEJEH Voltage Range
il B 12VES %), FRAE 0A~3.00A F35E «
The output voltage is 12V£5% with steady current in the range of 0A~3.00A.
2.3 HLJ Current
i Y FIA 0A~3.00A, it BT I A2 2.2 B3R
The output current is in the range of 0A~3.00A and output voltage meets requirements in Section 2.2.
2.4 4L /"%E Ripple/Noise
Kt S0 L I I 9 = 250m V. (100VAC 60HZ/240VAC 50Hz)

Peak of output ripple voltage =250mV. (100VAC 60Hz/240VAC 50Hz)

DC
A O ®_
ZFHRBIR EACES B hta g
AC ADAPTER T3 ELECTROHIC
SOURCE LOAD
F G
~—lcicz

page5 OF 19



2.5

2.6

2.7

2.8

2.9

WA F7 72 Test Methods

FE25°CHELN, ArdERNEIE, HisE, Rk Ay 20MHz A 5, NP IEEK 0.1uF B HRAF—AN 47uF
R FE A LS
The ripple is measured in an ambient temperature of 25°C with standard input voltage, full load at output,20MHz

bandwidth for the oscilloscope with the measured object connected in parallel with a ceramic capacitor of 0.1uF and a

electrolytic capacitor of 47uF.
FHLZEIR Turn-on Delay

HINHLE N 230VAC BF,  BLYEFFALRT R <2 Fb .

With input voltage at 230VAC the Turn-on Delay time <2 seconds.
W FB 4 RFI [A] Hold-up Time

FONHLE 100V, i H D m KW e, i i R 4ERRT KT 6 280
With the input voltage at 100V, the output voltage shall be maintained for more than 6 ms after power off at the

maximum output power.
_EFH6F 8] Rise Time
SRR BRI, HLR AN 10%E] 90% 1) FHI [E] /T 40 =50,

With maximum load at output,voltage rise time from 10% to 90% shall be less than 40 ms.

iT#k Overload

Wi NFLEAE 100~240VAC, R 25°CHE, HIEIEIR 3.3~5.4A RETAF 20 2.

With the input voltage between 100~240VAC and the temperature at 25°C,the power supply over current at 3.3~5.4A
can work for 20S.

A7 Dynamic Load
%, 0%-50%K1 50%-100%, FH% 0.5A/Us, [ 10MS. %t HJELE 11.4V~12.6V Z|f],

With load at 0%-50% and 50%-100%,slope of 0.5A/Us,and period of 10MS,the output voltage is in the range of

11.4V~12.6V.
2.10 i AEE R Output Regulation
E, Load (A) A Z V5 Tolerance Range A% Regulation Rate
HE
E# RIEgR 2 Wik
Voltage
Normal Total Regulation Linear Load
+12V 0~3.00A +5% +1% +5%
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2 P R R A B N HE T TS L 90VAC-132VAC Y 185VAC-264VAC;

Linear Regulation input voltage shall be in the range of 90VAC-132VAC or 185VAC-264VAC
TR R A N HLE 1ISVAC B 230VAC, 253 B3 3000 &4 i s R AR

Load Regulation is the variation measured in the Output voltage from No Load to Full Load with input voltage at

115VAC or 230VAC.

3. /%47 IhfEE Protection Function

3.1 T EARP Over Voltage Protection

i 4 P P N O T R R 24,0V, R ZRAL ORGP, R DU IS SC KT AC R <S5 AP A IEH A
When the output voltage or overvoltage protection voltage exceeds 24.0V,the power supply must be blocked and

protected.Normal output can be resumed through reset by turning off the AC voltage <5 seconds.

WA e, B B SRR
After troubleshooting, the power supply will be automatically resumed. V]

3.2 &H AP Over Current Protection
AR ORI 3.3~5.4A, EIRERJEHRIEE IR (115Vac/60Hz 57 230Vac/50Hz)
Over Current Protection is in the range of 3.3~5.4A.The single over current power should be restored automatically
(115Vac/60Hz or 230Vac/50Hz)

3.3 %5 Short Circuit

Bt I O RELE , BURCEIRIAG . ok, CEM. ok BN, Bl ihe MRS, R E S

WA IEH
Under short circuit,no damage,no odor,no smoke,no fire,no plastic deformation,no excessive heat generation shall be

detected.The power supply shall be automatically resumed after troubleshooting.

3.4 EEABMR Peak Load Mode []
B R 2GR TR AR T 50°CHY,
Output duration: When the product surface temperature is less than 50°C,
ON <2S OFF> IMS, i th i ifi RMS {E/h T 5.5A, HPHATLATAR 10 LA BB 208 Lk, AJEARIA
ON <2S OFF> 1MS, with the output current RMS value less than 5.5A, the power supply can work more than 10
cycles or more than 20S without damage.
3.4.1 KN RESGEE M 3>3 &, WU B, FRBrc it s 5 M E IR IEH
With continuous overload duration >3 seconds in a short period, power output shall be blocked. It is needed to turn
off the AC voltage for 5 seconds to restore the normal operation.
3.4.2 LK 230V/50Hz, FLRIEI BRSO A FREURTHIAE 1.5~3.6 FY ol HIELL IR T 4.15A, 1)
eI 58
With input voltage at 230V/50Hz and instantaneous maximum load current at _A, a continuous output period

shall be in the range of 1.5 ~ 3.6 S, or with a continuous output current greater than 4.15A for a duration less than

SS.
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343 HINHEE 115V / 60Hz, DhRBER R K AEBER_A, B HIESLHER KT 4.15A, MEIARERIE 5S

With input voltage at 115V / 60Hz and instantaneous maximum load current at _A, or a continuous output current

greater than 4.15A, the output period shall be less than 5S.

4. H %M Environment (JEEFIEE Temperature and Humidity)
4, 1: TEIEE Operating Temperature 0°C~40°C
4. 2: TAEVZF Operating Humidity  20%~90% (¥4t Non-condensing).
4, 3:fEF7IRE Storage Temperature -20°C ~80°C.
4, 4: £ 7R E Storage Humidity 0%~95%. (JEA Bt Non-condensing).

4.5: BE/KPA Waterproof Test |
4.5.1 %5 #E: IP65 Reference standard:IP65
BRI 98% , FEWAE IR /N T 90%
Maximum operation humidity is 98%. It is recommended to operate in conditions under RH 90%.
4.5.2 WK J5 ¥ Test Method
FIWEK I AR 6.3mm (REHE, IR fh =K HAREEN 2.5m~3m, JKifiE N 12.5 1 0.625L/min,
AR AN TR TR TR, P75 K08 Imin(A 4% 22 42 A7) B /> 3min.
The nozzle with an inner diameter of 6.5mm is used to make the distance between the test sample and the
nozzle 2.5m ~ 3m, and the water flow rate is 12.5 7= 0.625 L/min.According to the shell surface area of the
tested sample,it is 1 min per square meter(excluding the installation area)and at least 3m.

4.5.3 HEALRHE 7% Simulation Test Method
E R : BEWAE S 3Kg/F (27K ERE 30 KD , WA 3S, EIRAIME.
Vacuum test: vacuum suction pressure 3Kg/F (equivalent to water depth of 30 meters) for 3S with no air

leakage detected.

4. 6: B:7% M Drop Test

M 76 JHOK R AT 13mm SR R R Ak b kg, Bk 6 AN, BN ITALERE 1 IR, ORI,

T H A
From 76 cm height to a 13 mm thick wood board or concrete floor,free fall with dropping on 6 faces and once in

each orientation,no mechanical damage and no electrical anomalies shall be detected.
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5. it Withstand Voltage
5.1 A E (HI-POT) Dielectric Withstand Voltage(HI-POT)

IR, AR (2 PR SURD 1500VAC SmA 60 5.
Power Supply of Class I,primary to secondary(AC input grounding connection with the DC output negative O

terminal)1 500VAC 5mA 60 S.

—HIE, WX CAREHLZE IFHL) 3000VAC SmA 60 5.

O
Power Supply of Class L,primary to secondary(with floating grounding at AC input)3000VAC 5mA 60 S.
TR, AT 3000VAC SmA 60 £
Power Supply of Class II,primary to secondary 3000VAC 5mA 60 S. M

=

HI-POT it i & ik iR 8 i
HI-POT Test Equipment input SPS output

5.2 JSH Leakage Current
N E 240VAC/S50Hz B, J FIL<<0.25 mA.
With input voltage at 240VAC/50Hz,the leakage current<<0.25 mA.
5.3 #5%H[H Insulation Resistance
B A\ LR S00VDC W 1 708, 82 HLFH>30MQ.
With 500VDC of input to output for 1 minute,the insulation resistance >30MQ.
5.4 FiJRIE Lightning Surge
i IEC-61000-4-5 #RifE, L-N 1KV JCiifi.
It shall comply with IEC-61000-4-5 requirements,[.-N 1KV No function erro.
5.5 EPEBEE Electric Fast Transients(EFT)
& IEC-61000-4-4/2012.
It shall comply with IEC-61000-4-4/2012.
5.6 BHELHE Electrostatic Discharge(ESD)
1% HL VB AE 5 7K 52 A1 5% 8 AR ART A A B SRR, 77 & (EN 55024:1998+A1:2001+A2:2003,EN 61000-4-2) kR 35K .
This power supply shall be capable of withstanding ESD test voltage at any point around the enclosure as specified in(EN
55024:1998+A1:2001+A2:2003,EN 61000-4-2).
8KV AL TEHIAR
No damage for£8KYV air discharge.
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4KV F Al TR .

No damage for +4KV contact discharge.

5.7 HEETL Electromagnetic Interference(EMI)
FLYR R A 15 LR b
FCC % 15 #i7y: RS AE S R H B 2.
EN55032: 2015, HESTAME TR0 B 3K,
GB9254-2008, GB17625.1-2012
The power supply shall comply with:
FCC part 15:Class B for radiated and conducted emissions.
EN55032: 2015,Class B for radiated and conducted emissions.
GB9254-2008,GB17625.1-2012

6. Z4AI\IE Safety Certification
6.1 ZEINEFRTE Safety Certification Standards
LR A BA R B BRI bR A -

The power supply shall comply with the following international regulatory standards:

b & B AR 5S4 e
Trademark Country Safety Standards
CE [ ¥ Europe (245 #1 CE #5& Declared & CE Mark
UL/CUL %/ USA/Canada | [JUL60950 Clure23es CluLisio
GS Kk Europe Llene09so CJEn62368 CJen61558
CCC&CQC 1§ CHINA MGBaoas VIGBssos M GB4706.1
PSE HA Japan Cli609so 1560065 [1561558-1
SAA WM Australia LlEne09so CIEN60065 [JENe1558
KC i [E Korea DEN60950
BS/UKCA Hi[E UK Llene2368
BIS ENF India Lisi3252
LPS / CJiec60950

7. WTEEME Reliability

7.1 P15 bR i &R [A] {52 MTBF(Mean Time Between Failures)Estimation

F£20 J£, WEANEUE M BIEFA T, BEEESE TAE 5 Ji/ht.

The estimated MTBF shall be 50K hours of continuous operation at 20°C with maximum load and rated input voltage.
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7.2 MTBF %1F MTBF Verification/MTBF
T HE P G R O T A A T BRI

TAESA:: 40°CHEEIREE, #MAHJE (115VAC 8 230VAC), 0-70% 1%

The MTBF shall be verified through life testing performed by factory Quality Department. The operating conditions are

under 40°C ambient temperature with the input voltage at(115VAC or 230VAC)and a load in the range of 0-70% of the

maximum.

7.3 #At Burn-in Test

ZAE 1 NI, IRERIRE 40£5°C, HNHJE 230VAC, i #E I EA MR

Burn-in for 1 hours in ambient temperature 40+5C with input voltage of 230VAC for ON/OFF cycling full load.

8. ¥ #1771 Cooling Methods

K JE# 1 By fan force air cooling

O

H#R¥#! By natural air cooling

9. FEMAIRIES Sample Test Record

9.1 BSMWHR Electrical Test
PR TR AR
~ 4R
. ) PRAES B | Test value per sample .
W B TR S Hpr Result
No. Standard reading
Test Item Test condition Unit
SPEC B/ AER
1# 24 | 3
Pass/Fail
1 Mt EE Output voltage JE %, Vin 115VAC/60Hz No Load 12V+5% | 12.31 | 12.34 \Y il Pass
2 ¥iH B JE Output voltage R JE3# % Vin 115VAC/60Hz Full Load 12V+5% | 11.83] 11.80 A% i3 Pass
3 |BEGHE Efficiency(full load)| K E## Vin 115VAC/60Hz Full Load | 80.0% min. | 84.28 | 84.22 % it Pass
SEHIR# Average Efficiency R JET# %, Vin 115VAC/60Hz Full Load --% min.
4 ISR 10% 53k
M Efficiency --% min.
Vin 115VAC/60Hz 10% of Rated Load
) 250Mv p-p
5 LB E5%E Ripple & Noise | fKJEi#i#, Vin 115VAC/60Hz Full Current 129 | 149 mV | B Pass
max.
6 EHRAEF ocp fIRE# Vin 115VAC/60Hz Full Load | 3.3~5.4A | 4.4 4.4 A i3 Pass
7 Kt PLM(1.5~3.6S) X% Vin 115VAC/60Hz Full Load >AGV)
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8 FFHLTIZ Standby Power {&JE=Z%,, Vin 115VAC/60Hz No Load <0.21W 0.03 | 0.03 w i Pass
9 HHEE Output Voltage B R4, Vin 230VAC/50Hz No Load 12V+5% | 12.31 | 12.35 \% it Pass
10 ¥ K Output Voltage m R4 Vin 230VAC/50Hz Full Load | 12V+5% | 11.84| 11.82 i3 Pass
11 |3 GHE#) Efficiency(full load)| & /Ei#i# Vin 230VAC/50Hz Full Load | 80.0% min. | 85.84 | 85.73 % it Pass
FHIRE Average Efficiency = B3 Vin 230VAC/50Hz Full Load | --% min.
12 R 10% %7 5%
ME Efficiency Falk 10% 518 --% min.
Vin 230VAC/50Hz 10% Rated Load
‘ N 250Mv p-p
13 L0 5% Ripple & Noise i 3% Vin 230VAC/50Hz Full Load 119 | 140 mV | & Pass
max.
14 ﬁﬁ'ﬁlﬁaﬁ OoCP %E(ﬁjﬂ: Vin 230VAC/50Hz Full Load 3.3~54A 4.9 5.0 A j#Id Pass
15 KL PLM(1.5~3.6S) B L% Vin 230VAC/50Hz Full Load >A(>V)
16 FFHLTIZ Standby Power BEZ 3 Vin 230VAC/50Hz [o=0 <0.21W 0.10 | 0.09 w i Pass
17 #4t Burn-in EEE 1 /M Input 230VAC full load 1 hours OK | OK - i3 Pass
9.2 AR Safety Test
i FE 3.0Kvac 3¥it SmA 60 FB4r N A4 H Wi | s )
1 - BT Pass
Hi-pot Test 3.0KVac 5mA 60 Second Between input and output test Pass | Pass
a3 K Ha L AN /N T 30M R MR | .
2 - JHid Pass
Insulation Resistance The insulation resistance shall not be less than 30M ohms Pass | Pass
‘ H e 760mm NN RSP 0O
3 PRI M Drop test OK | OK - 1L Pass
Heigh:760mm Six*faces(once on each surface)
JoT# GVE  Without LED,with GVE
£7E Remark
HE Approved B 1% Checked MR Tested
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10. £5#Z % Mechanical Specification

10.1: & Net Weight(g): 145 g/pcs
10.2: 45 R~F External Dimension: 79.4*50%30.5 mm

10.3: 4555t External Color: Zf4 Black

10.4: DC £& DC Cable/DC: 20AWG 2464 1.1500mm =+ 50mm Tuning fork (F X)) in+/out-,SR4*7

(total length)

20 528 2464 K 1500 =K IES 50 2K, F X HNIEAM AL EO 4%7 (BK)

10.5: DC #3L R ~F DC Connector Dimension:

KELD= 10.0  mm
4% OD = 55  mm
WEID=___ 21  mm

10.6: AC Z& AC Cable/AC:
11. R~ Dimension
11.1: S E/BS LR E Ring temperature/static curve

11.2: 7MW R~ External Dimension
11.3: BOEHE 2% E Laser Label Drawing

11.4: PE K48 PE Bag

11.5: 3% Packing

15-16
17
18
19

pagel3 OF 19

4



M Derating Curve/ 115 I8 5 B& 5
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o
Tp]
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=
\0
i
305 79.4
Edition | Chart inch Design Checked Approved |Size tolerance
Al A4 HER 0 +0,50
Model Product name Unit Proportion| Design date |Material science m_. .@. 0.0 +0.25
CA039-5A2| srau~rm mm 1:1 2022. 08. 30 PC 000 [%0.15
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XHGiS | Tz-01-
BRI
HmEs| GVE2208735
Gk
JiA a0 | EZHH [2022.09.02
AR

4015 = 150050 107230 &0
411 15.6 [=—30.6 —1
_Imﬂ _|| | n@amu
MH_H_H_EE X || I
j o——®
n
@; mi ®_ @ @ @ B OE
RS D IR IR (AR EP=RR, BN UESE) MERER BAS |$&
e |—#EKE 1550 kERisE 20 R E 45 ACE 5B @ 20AWG 2464 VW-1 300V, IEFRIHEE (26/0. 160) OD: 3. 5imm, Bif : B (L BHER) 1
" = @& X REI (R ESH 50 Uspliel, ) 1
B H&mﬁ&&é&ﬁ. TR, 4K, B, W, HEeEsRR S O . WA "
A |=100%m3 @5
IZH%: O—-O0—B0—-0—p—O—B—B—0m o ©LH
IZ5 B e TP B &% |
(O, #% RE) B3/ F3h O BB (R YL HAAE) e FrTr 5T =
(©. L EIHLEDC/ACK (1185804 b Ei3hiRes R ) @ B R ] <6k 0.3-3. OKef 80°C
N ATy e—"— ®. B s R LA EELE
(@, LY (Rl ESBBLH CRRAMSE. M b4 .1 A n " ARER
- 2 s J o 4 2 A
(@, FRYBBDC/ACK (oLl (AL el MR ) G am @Wmnm%m T ﬁwwu g WM“ B
FRZE S ATIE (L% S B R) &4 : : :
@ =) R DO W w5 — 0.0 #0.5
© 7T D). ax FR | Rols  [m e s =1 0.00[+0.05
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GV

K Laser Label

N
vay

4

—
2>

WOtk

Kl 5:GM03912003005A0-D09

GVE B0

HJ-5:GM39-120300-5A

HIA:100-240V~ 50/60Hz 1.5A

Hith: 12V=3.0A &—(E—

— 27.00mm f=—

EE srars A
B 2:GM39-120300-5A \_ . \_
#80:100-240V~50/60Hz 1.5A =
Wi 12V=3.0A &—C—® e
o
@ & =
(]
AT
Ol &
AT EERRFARRARL T \J
i
m<m anjam_\ﬂM_%aga Edition/fig/  Design/#%it | Checked/ky#& | Approved/# itk m_NMM_M/_.MMS
S’ B A I 3 AT L A0 Jaki:3:3 <50mm=£0.5mm
5 W T 2 Y 3, Design date
Product name/f= & 4% | 3C 7 F 47 E 2R % | Chartinch/# i R~ #it A 8 Proportion/t: 71 unit/# 4z <100mm=1.0mm
L 4 R % SRR B,
Lable/kx W ENSZE R NN A4 2022.09.02 1 mm >100mm=*2.0mm
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A | BakE Bt BoE AL BCRAFRE HE Wmmm Tz-01-5940
HE 8207030000006
ik A [ ENRE | WL
XHRE
240
2 %\R
FAREAE
MM H % B
160240:0. 0o EER % (5w HE [ 0 | +0.2
BARE: TR s B %1 18877107572 “ B&: BR: 0.0 [ £0.1
LRSI | 3ETE, TN, 3%, 2, 05, ek HIE A 2021. 07. 27 i PE Lo m s | 1 0.00 | +0.05
2. PR R : [ T=0.03m FE/BK RoHS B B Hl = |

el8 OF 19

pag

4



355 246
AO¥
§s
o U
Q o g m
3 3 N
/]
]
w///
/ ™
\/ /
™S
//
FElR JRBTdam: Zpes HLERIR ERET=20mn  2Zpes ~
20?\/\/ G5
22
?
—t ©0
&
104x65x59mm 390 e®
/\ FAHME: 460x390x256m
Technical requirements of:
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