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ANEXO 1. (DOCUMENTACION TECNICA)

1.1. (BATERIA)
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Doc. Mo, | EF1T1013033
Rewv. V.0
Model Mo. | EPADSETIS0EP
1. BN
Scope
MR FE T SRR EETR A TEEEE S TR R e s
Fiebr M k. EREEK.
This specification describes the technical parameter, testing method and using requirement of
polymer Li-icn battery manufactured by Hongkong Mingda Industrial Co., Lid
2, XENAPN
Main Technical Parameter
2.1 B M 2 8 Technical Parameter Of Cell and Pack:
WH ik e ik
ltem Cell Pack Remark
1. =¥ SRS cell Chemistry LiCo02 A
2 EHER R R e 0.2C Mg 275V
) 20000mAh MR Fully Discharge to 275V @ 0.2C.
Rated Capaciy
after the cell standard charge
3. W PRI
ated Volkane ) MIA Average Discharge Voltage
N N {discharged at 1CmA)
4 HE At ek o S ) T
o £1.5mf} A Measure the resistance with the
Internal Reslstance
overall cathode and ancde tab
5. ekl
Max. Constant Discharge Current 004 A 15C
f. ﬂkﬂl’ruﬁiﬂll{aﬁ BODA N a0c
Max. Peak Current
7. R R e
Time for peak dischangs current 55 hiA
8 ek i
Discharge Cut-aff Voltage 2.9V NIA, 2.70VCell
9. BRICEHEE R A
Max. Canstant Charge Current 1004 NIA SCmaA
10. FhAE( 3 ol it
Max. Peak Charge Current NI 10CGmA
Ty rrare—
11, KR o5 AT el B 1) 55 NIA
Time for peak charge cument
= Ha g 1 o e
12. SRR 4.2 MEA 4.200Cell
Charging Cut-off Voltage
13. Ri5F Product Size Pis A
14, Wik welgnt 4209 M +3%
_ O~+45%C
15, THrEimraifE #ill Charge Can be chasged ar 80°C, bur may cawee nvefi.
Range of Work Temperature
iff Ha Discharge -20~+60"C
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BH Mt ik L
[tem Testing method Requirement
: ErdEFEfs . 24 e il MR FFER LR
1&&?{’{; voltage Mesasure the open-circuit voliage of the batiery 241V
within 24 hours after the Standard Charge
FEME, &2 CRMEREMRAR (ERl | SR
H#it ) £1.5ml)
After half charge, measure he resistance with the Resistance of
2. AC M cathode and anode tab at AC 1HHz 2342°C Cells=1.5mi2
AL Resistance FEE, &2 CRRER NN E (8 R
AL R ) <im0
After half charge, measure the resistance with the Resistance of
discharge wires at AC 1KHz ,23:2°C Battery Packs/m0O
JeiduE, T 30min. 02CmaA ik 278 i
3. FHl Discharge the battery at a constant current of Dischame Capacih@
Capacity 0.2CmAto 2. 75V after Standard Charge and rest 88% (Moming
30min Capacity)
4 fEEH AR ﬁ:&ﬂifdi?h'ﬁisﬂﬁ o FbE R R AL T e i 3004 —
C-rate Discharge : TR b B 2. 75V Wk Discharge
L Discharge the battery at & constant current of 3004 . i
Characieristics Capadty=85t (1C)
to 2.75V after Standard Charge
AL fE 232 ThRE e, SRIETE 30 fhbparbHlsiin
A R . ok il T T L 2 A -20°C 260%
Sppea. e ALY 1.0CmA(20000mA). J5E— T %%
iﬁ:ﬁiﬂ’# Fio SR P 20 IR TR (23220)
Dependence of the H:sa.t or c-:-?l the battery to the testing temperature 25C =100%
Discharge Cagacity within 30min and rest fcr_Z hours after standard
charge at 22£2°C, then discharge at 1.0Cma
(20000mA . When a test finished, charge the battery BOC =05%,
after rested 2 hours at room femperature (23£2°C)
britt s 88 30min, 1C i % 3v. 58 30min,
A E R AT AR, PO it A 3
=B0% (1C). M AF 23+2°C (Rl e rE AR R E300 &
4 e Cyde Life=300 cydes
6. ki Measure capacity under the cycle conditions
Cycle Life characteristics | described below, until the discharge capacity S80% o e A
{1C) for three times. Cycle conditions: Standard Discharge
Charge (CC-CV. 20000mA, 4.2V), Restfor CapaciyzBlf (1C)
30min;Discharge at 1C to 3V cut-off. Testing
temperature is 23:2°C
4.2 fhfFEE
Storage Characteristics
BiH Mtk L-E
Item Testing method Requirement
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Dac. Mo, EMT1013033
Rewv V.10
Elodel Mo, | EPADIETINEP
b Fodu 5 it e 2362°CH) I BEcpI-7F 30 X, M 1.0CmA
T R FE A AL FEhk i #F2a5%C1.0
General 1 | Store the battery, which is charged at standard charge Remaining
Temperat condition, for 30 days at 23+2°C.Measure the remaining Capacity=85% C1.0
ure capacity of the battery at 1.0CméA discharge
Storage 1.0CmA §E- 3 3, Ml e P O i E i i
i
Character 5 Charge and discharge at 1.0CméA for 3 cycles. Measure the Wlt::i?m%l.ﬂ
istics :zo:}r}r capacity (the max discharge capacity for three Capacityza0% C1.0
bl 98 LS AL B0+2°CRHF b EAE 7 7. M 1.0CmA
e |1 i L ¢ AR Tl (i dFeB0%
Hish Siore the battery, which is charged at standard charge C1.0 Remaining
T'g . condition, for 7 days at BO:2°C Measure the remaining Capacity=B0% C1.0
e Storane capacity of the battery at 1.0CméA discharge
g 1.0Cma 5 3 . Mt F Rk 3 M m R i i) .
Characte ) FEik e W =a0%
risfics 2 | Charge and dischange at 1.0Cmé& for 3 cycles. Measure the 1.0 Recovery
recovery capacity (The max. discharge capacity for three Capacityz80% C1.0
cycles)
WAH BTN S0%M L. MR 265 K. 1
. . 23:2°CH R T 1.0CmaA 35 3 3, BElikiEiR 3
&fq’iﬁﬁ 65 1 R o ) R 2a5%
Storage Siore the battery at 23+2°C for 385 days after charging the C1.0 Recovery
Characteristi battery with 50% capacity, then charge and discharge the Capacityz85% C1.0
s battery at 1.0CmA, at Z3£2°C for 3 cycles. Measure the
recovery capacity (The Max. discharge capacity for three
cycles)
4.3 HLHRF
Mechanical Perfformance
EiH WA L ES
ltem Testing method Requirement
Frift TR SRl A 4022°C, HIRH R 39 90%~D5%
- A 48h. HL it H- MR 22+2°C
i R mmmmn_ fI-*I-lrEniJ. 1.1imFIE :
Constant T, W 2h, SR F ML 1.0CmA BTR i ob o W 2BO0% C1.0
- # 275V . ’
L"g'd'ggnmd Put the battery into an oven of constant hurmidity 2'“3_'9:@% cio
- Stpe {00%~05%] and constant temperature (40+2°C), rest apacity :
for 48 hours, take it owt and rest for 2 hours at 2322°C,
then discharge at 1.0CmA to 2.75V cut-off
s, fhhsiRERasE £ v Z=4 L v TR
F A H# TS, IRS)MEEE 10~55Hz [E &L 1Hzmin M. W, b
FE (k. W RED 30min it Hezd 0
iw=h {REhEEE. 10~-30Hz {riFiEw: 0.238mm The battery has no
Vibration test | fRah$ERe. 30-55Hz {riddEwd: 0.1%mm cbvious defaced, mo

Fix the battery on a vibration table, vibrate itat X, ¥, Z
onentation. Change the frequency of vibration with
1Hz/min from 10Hz to 55Hz, redo it for 30min

leakage, no smoking
or mo explosion. The
voltage of battery
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Doc. Nao. EPT1015033

Rew. Vg

Maodel Mo. | EPADSETIMEP

Frequency: 10~30Hz Swing distance: 0.38mm =400
Frequency: 30~55Hz Swing distance: 0.18mm

ot R RS ML RS B T 0 T 1 el 1 P
BEREEAE: 1.0m .

RS 18~20mm FER A ﬁl;ﬁlﬁﬁﬁ%mu
BRI FRRF T IR R — - ’

. : s e i% i 3 200% C1.0
$eith el 1.0Cma R E v ST 3 Sl The baifery has o

Do the free drop test scconding to the condition .
ES;TEP et | dSriod below sfier finished the vibration test ::;::Zd::a:r:lr:
Altitude: 1.0m or no explosion
Receiver: a hard board of 1B~20mm Remsining
Cnentation: two sides of battery at honzontal Capacity285% C1.0.
Discharge the battery to 3V at 1.0CmA, then
Recowery

charge-discharge the battery 3 cycles, measure the

capacityz80% C1.0

discharge capacity
5. MERENER
Storage and Shipment Requirement
G H 4k w1 ik 2
ltem Requirement Remark1 Remark2
+F14H iEW T TERL A
1. BAFRA 2035 Less than 1 manth 2315
Storage temperature Wit &6 4+H The best termperature in
235 More than & months shipment is Z345°C
2. iR
Humidity =75%RH
3. Faik 2080, 2::: :;EH'QW Pack #1ff 3.75-3.90V
Charged Capacity 3.75-3.80V Pack Voltage 3.75-3.80V
6. e {R N
Warranty period of battery

Ll B RN A W T R T R AR 1 I R B R G i R R e A
St A EH o e e S 0 o T R, Y A G T S (A L

The warranty period of a battery is half year after shipment. However, if the battery is
unusual within thiz period, Mingda Industrial will replace a new battery for free as long as it
is clear that the problem is the failure of material or manufacturing process and the battery
is not uzed abnomally.

7. RREE

Exemption from Warrantee

At A4S SRAT R 1 A, BA A ARARAE fe BE.

M e . i, RC HSEHIFE b B PL AL A 25 F 20 B, R A R
AT

A R A =, B SR M.

PRSI SE, EEFRERTHE SRR ERE, R SR .
Mingda Indusirial will not be responzsible for trouble occurred by handling cutside of the

Autor: Igor Martos Iza
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Data Sheet for EPA096190SP 20000mAh 3.7V 15C

Specifications Charge Characteristics
Model EPA0IE1905P P = R (O
Hominal Capacity 20000m.Ah
42 40000
Mominal Violtage 3.7V =4_4__,..-f— -
Welght{Approx.g) 420+ 10g i ”nr’ \ T 30C rm Change 1 30000 E
ACAmpedance(m ) at 1KHz Max 1.5m 0 E 14 _.\ 200 a
Thickness 11+ 1mm 1.0 \\\ , 10000
Dimensions Width 96+ 2mm i NS o
Lenath o 20 40 &0 a0 100
g 190 £ 2.0mm Timaieri)
Current 20000mA(1C) Discharge Rate Characteristics
Hominal Voltage 4.2V
Charge 4.2 | e DTSA A P, 50, A0S rms Dot AT |
Condition Cut-off Current 10000mA|CI20) — ka5, 03030 2T o —_
a5
Ending Time 1.5h -
Nominal Current 20000mA(1C) gu e ——
Discharge | oy off Voltage 3.0V g & — %ﬁ
Max. Contl. Charge Current) 1004(5C) | L p—— xﬁh
Max Continuous 300A(15C) 2 A i 1
Discharge | | ] by
Current Burst GO0A[IDC) 27 1 L I
20 40 G0 " 100
Charge =457 Discharge Capacity(%)
Tgm:gll:e Discharge 20-60°C Discharge Temperature Characteristics
Storage -20~-45C Cramgad SCm AT Syl BECm Lo O
m Crowgs Tarm pacstaec Jad T
Dimensions{mm}
£ 0£2.0 % s e
| 25005 pato02 2 —
L " - \1'
m | . [isu 10 J b = ADT mm HT mm 0T e 0T - .ll
1 0 L
: | - an | | | 1l
{_B | E} ] m 40 & 80 100
Discharge Capacity(%)
X Cycle Life Characteristics
| E g | oy, .2 B S, BEC e, Can-ofDCICHY
4 120 e, s -
: E _ Terpasaelic T
| - % 1o -
g | [Toreefeeeenllll )
. ] e s e B S
| ¢ e
. ] g
T T 40
=
620 11+1 - = -
] &0 120 180 240 300
Humitser of cycle
-6 - Autor: Igor Martos Iza
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MEan weLr | 350W Single Output Switching Power Supply s E - 3 5 0 series
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W Features ©
* AC input range selectable by switch

Over temperature
* Forced air cooling by built-in DC fan
* Withstand 300vac surge input for 5 second
* Built-in coaling Fan ON-OFF control
* Built-in constant current limiting circuit
* 100% full load burn-in test
* LED indicator for pawer on
* Fixed switching frequency at SOKHz
* Low cost, high reliability
* 2 years warranty

* Protections: Short circuit / Overload / Over voltage/

A

SPECIFICATION
MoDEL $E35033 [SE350.8  [seasers [seasez [seases [seaseas [seaswr [seasas fseasns
DC VOLTAGE 33V {sv 7.5¢ 12V 15V 24y N AV e
RATED CURRENT £0A | 464 28 232A 145A 134 8.7A 13A
CURRENT RANGE 0-50A  [o-¢0A  fo-48A  Jo-20a 0-23.24  |o-1468 Jo-134 Jo-syA  Jo-7aa
RATED POWER 158w 300V E 3480 e 18040 35N AW [3804W
RIPPLE & NOISE (max) Mste.2 150nVpp  [180miVpp  [150mVpp  [150mVpep | 180mVpep [150mipep | 200mipep |240mVpe  [240mVpep
OUTPUT | VOLTAGE ADJ. RANGE 287-3. [a5-88v  [6-sv 10-13.6v [135-18v |a0-264v [26-32v  [az-aov  Jes-sev
VOLTAGE TOLERANCE Mete$ [+3% 4.8% [3.0% £20% +15% £1.0% 0% +1.0% +1.0% 41.0%
LINE REGULATION 10.5% +0.5% 05% 10.5% 20.8% +0.5% +0.5% *05% +0.5%
LOAD REGULATION 128% 22.0% 220% +1.0% 20.5% 20.5% +0.8% 0.8% [10.5%
SETUP, RISE TINE 1000ms, S0ms/Z30VAC  1000ms.50ms/118VAC at full koad
HOLD UP TIME (Typ) 20ms/ZINAC  16mal11SVAC at hul load
VOLTAGE RANGE Meted | 90- 132VAC 18) - B&VAC by swich 264 - 370VDC
FREQUENCY RANGE &7 - 63z
mpuy  |EFFICIENCY (Typ) 4% Jren ls0% | [s4% |ers Jas% |e7.9% |
|AC CURRENT (Typ.) TNVSVAC  4ARZIOVAC
|INRUSH CURRENT (Typ.) | SONTISVAC  SOASZ30VAC
|LEAKAGE CURRENT <3 8mAJ 240VAC
OVERLOMD 105 - 135% rated cutput power
Prolecion type : Constant carent imiting, recovers automatically after {ault condition is removed
sacvecis LR 18-487  [ers-rav  [94- .28V AB-MA [18-21V  [2r.6-324V 37382V 41268V [S16-672V
Protection type :Shet down O/F voliage, re-zower on to recover
S0TI8TT(3.3-7.5V); BST 5T (12-18VE 80T I8T(24VKTST 5T (27-48V) (TSW1) Detect on case
e Protection type : Stut down OfF woltage, lly after  goes down
RTH2 Z80C FAN ON, 45T FAN OFF (3.3- 7.8V)
FUNCTION  [FAN ONIOFF CONTROL(TYP.) [ 2 S5C FAN ON, S50 FANOFF (12- 48V)
WORKING TEMP. «20~ +40T (Refer 0 cutput load derating curve)
WORKING HUMIDITY 20 - 50% RH non-condensing
ONAOEENT | STORAGE TEMP_ HUMIDITY |-20- +85TC. 10 - 38% RH
TEMP. COEFFICIENT 20.0C {0-80C)
VIBRATION 10 - 800Kz, 56 10minstcyde, bdmin. each along X.Y, Z aves
| SAFETY STANDARDS ULEQGS0-1 approved
SAFETY |WITHSTAND VOLTAGE UR.OF3KVAC  UPFGXVAC OVP-FG:OSKVAC
TSOLATION RESISTANGE | UP-OIF, UP-F G, OVP-FG-100M Obma/S00VDC J 25/ 0% RH
I_ﬂs 243K trsmin,  MILHOBK.21F (25T
OTHERS  |DIMENSION 2181 16" 50mm (L"W'H)
PACKING 1.07Kg: 12pesif3. ao;o S2CUFT
NOTE 1. Al par NOT al od a1 230VAC inpes, ratad load and 25C of ambiant temparature.
zmammmmmmmuzmmmnnqunr pairswire with 2 0.1ut & 47uf parallel capacitor.
3. Tokeance : includes 56t up tolarance, ling regulation and load regulasion.
4_Please connect pesitive pole of input voltage with mark *L” of 1 biock, ect negative poke of input voltage
with mark “N” of tarminal block, using DC vokage far input vakage.

Fole Namec S5 320-200 L 20730819

Autor: Igor Martos Iza
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S E' 350 series

W Mechanical spﬁﬂ'ﬁclﬂﬂn Case Mo, 9120 Uni:mm
s 1223
pri] 18
1078
\ |,
. 44 Lufrm
U .
5-M0 L=2nwm ﬂ
E]
Terminal Pin Mo. assignment :
Finfia. | Assgrmar | Flaho | Assignnent
1 AL 36 | DCOUTFUTY
2 ACH 7-8 | DG OUTRUT #¥]
Faw
W Block Diagram R E" RECTIFIERS ] fose : S0KHz
°—| FILTER
AN GRIDFF CONTADL
Ml FOWER RECTIFIERS. O+
w e FILTER | FECTIFERS ™1 cwrmcrams _gé_ e o N
—— L-!l-')
6 ok -
' coviro: (e, [oeemon
CIRCLIT
B Derating Curve B Static Characteristics
0 - - i
Wl .-/
L — 10 - ZEAWAE
= El: ~ - 30 1ITAC
of N
Pl ol L
g N
ap - e
T T N T " e ]
o I m 3
AMBIENT TEMPERATURE () INFUT VOLTAGE {WALC) B3z
File Noma SE-J20-5FCC 20 T3-08-19

Autor: Igor Martos 1za

[424.18.54]



135

Escuela Universitari ——— . -
Politéenica Lo Almur.- Banco de ensayos multipropdsito para caracterizar baterfas de

Centro adscrito LiPo

Universidad Zaragoza

(Documentacion Técnica)

1.3. (RESISTENCIAS)

HS Aluminium Housed Resistors

Manufactured in line with the requirements of MIL 18546 and
IEC 115, designed for direct heatsink mounting with thermal

compound 1o achieve meximum performanca.

= High Power to volume

= Wound to maximise High Pulse Capability
» Values from ROOE to 100K

* Custam designs weloome

* RoHS Compliant

Characteristics
Toleranios {Codal: Standard =5% (1) and 210% (K] Ao available 1% (F), 22% (5] and £3% [H]
Toleranos for low 0 values: Typicaly = RDS +5% < RO4T 210%:
Tern pesrariune conticionts Typical walses < 1K 100ppr Sid. = 1€ 28ppm St For lower TOR s pleass coract Sncol
Insulation resistance §0ry: 10,000 kALY mirimm
Poreser cissipation: At high amiient temperatune dissiation dorates linoarty 10 zero at 200°C
Crhmie walues: From ADOS to 100K depanding on wattage size
Loaw inductsa |MHEE Spacify by adding N bafora HS Seres code, @.g. NHSS0
HHE phmic value: Divide standard HS madmum walue by 4
NHS working wolts: Diwide standard HS maxdmom working voltage by 1.414
Temp. Rise & Power Dissipation Heat Dissipation
Surface temperaturs of resisior relaied 1o power dissipation. Heat dissipation: Whilst the use of propnetary heat sinks
The resistor i standard heatsink mounted using a proprietary with lower thermal resistances is acceptable, Uprating is not
haatsink compound. recommandad. For maximism haat transfar it i recommandad
- that & heat sink compound be applied betwean the resisior
o 9 basa and haat sink chassis mounting surface. It is essantial that
E e Vi | Ty Pl e maximum hot spot iermperatune of 2007C is not eoceeded,
H Fi el 5 e threrefors, the resisior must be mounted on a haat sinic of
=
B Ly [/ L~ | comect thermal resistance for the power being dissipated
] Pl ) W -
g 2L
H = Ordering Procedure
T ] ] i Standard Aesisior. To specfy standard: Series, Watts, Ghmic
B il i ‘Valua, Talerance Code, e.g- HEZS 2R2 J
Hon Inductive FBesisior. To spacify add M, @.g.: HHS10D 10R J
ARCOL UK Umnited, Tha informiation cantaimed herein does not fomn part of a
Thresmilkestona Ind. Estate, oontract and ks subject to changa without notice. ARCOL
Truro, Cornavall, TRa L, UK. oparaie a policy of contireal product derelopmaent, therefors,
T +44|D0) 1872 277431 specicaions may change.
F 444 |00 1872 233002
£ salps@arcokpssnrs.com Itis the lity of the 10 ensuna that the
R companant selactad from our mnge s suitable for the intended
WWW.GTCDlFESISl‘OrS.Cﬂm apphcation. |11 in doubt please ask ARCOL.
Page 1af 2 1214.08
Autor: Igor Martos Iza -9 -
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HS Aluminium Housed Resistors

Electrical Specifications

Styla ':'l"': w“;u:'u Rasig Limiting | Volage | Wohage | Approw m Standaed hoatsivk
Sizp (XM on sod. ik tance element | proof AC | proof AC | weight rise HS

1BE4E || haoatsini ranga woltags Paak . gme | mounted | pey? lckrvass

g - = mim

HE5W0 RE BD o 5 RODS=10K 160 1400 100d 4 EE 418 1
HEIE REEE 15 k RO0S-10K 265 1400 000 7 E1 418 1
HETE RE D = B RO05-3EK 550 3500 2500 1] 42 E3E 1
HEED RETE =0 4 AO-a5L 1250 3500 2500 32 3.0 535 1
HETE L] 24 50 1400 6363 4500 EE 11 ] a
HEMD 100 =0 AmsTOK 1900 E363 4500 1S 10 555 3
HEI5D 150 45 B 1006 2500 6363 4500 175 10 BEE 3
H5200 oo} =0 Lot Ba T 1500 MM 5000 478 oy ITED 3
H5250 =0 55 AmS0x 200 7T 5000 BO0 OLE 4TG5 3
HS300 =00 &0 i EE 2500 070 5000 00 OE ETED 3

HS10-HS300 Standard Resistor

Conre hole in
rack farge It n
53 Watts ok

Dimensions (mm)

Sizm A Max 8 Max [ TE T O Max E M Fz0.3 G032 H hdax J Mas E Max L 2025 | b4 Max
HEW 165 0. E.E a5 159 na 124 4.5 2.4 1.8 24
HES Inm 365 a n.z 3.9 14.3 =3 5.5 1B 1.E 24
HEIE =4 510 14.E 14z iz 1E.2 128 el B2 6 212
HSED z=a 725 14.E 14z 3.1 /T 204 8.4 B2 - 23
HETE 475 2.0 P 273 48.7 ri-1i] 370 ne L ] ar 4.4
HEW00 475 8.0 P 73 65.2 3ED 370 ne 15.4 ar 4.4
HEISD 475 1210 4 73 arT EE.D 370 Mn.E ing 27 4.4
HS 200 T8 1457 418 455 |37 ] E72 20.5 L ] 55 Bl =4
H525D TZ.5 L7} 418 455 jn = EB.D E¥2 20.5 4 55 Bl 1224
HS300 TZ2.5 184.4 418 455 1277 wna.n =0 20.5 2.4 55 EE 1414
* HS200-H5300 Wats & = 0.45

Page 2of 2
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1.4. (CARGA ELECTRONICA)

Adjustable Constant Current Electronic Load
200V / 20A /150W / Can DIY300W

Independent power supply inport

p DOUY

Other Output Port
Connect to other loads)

Dual Intelligent Control Fan

.

ouble adjustment current buttor

USB multi-purpose port . N 3
quick chager trigger eg \ L/ N
+| Data Reset /
lest vari ws batterie Function switch
-1 \
~ N\
Ie us DC powear supply— ;
X
Test various charging data lin 3192 Pixels Display
Autor: Igor Martos Iza -11 -
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Power supply interface

2.DC 5.0 DC6~12V Power Supply 1 Fan interface

1.Micro USB DC&~12V

I TAYT=AU T WS Py
-
!

Multi-purpos usb Port

ey ACR0p -l
by qualcomm quick charge | SN -i»'j—]tt[‘_f‘ a) .-
q¢2.0/qc3.0 trigger etc. =

>

00000000 O

IO
@¢ oo
e(eoee

s

!

DC output/put current port

Test area pEmR— e @ |
DC Input(+) 175 PATEL] Key operation area
; ': '. " S —— Current Adjust fine
Do) sl il " Alert Spreaker

i ’ —— Protection Controlling
DC5.0 Jack Input ‘ e Signal Ouput
MiNi USB Input " — Current Adjust Coares
Micro USB Input

.
Type-C USB Input =—IMulti-Functional Key

Function switch
5 Zero Data
Measurement data display Parsmeter Seliip

-12 - Autor: Igor Martos 1za
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Battery Capacity/Dc Power Multi-function Tester

— Usage introduction—
Prevent burning warning: when the input voltage battery and large power test, access must be before
using two current adjusiment knob counterclockwise to the minimum to zero, then the access, according
to the priority according to current power to slowly adjust current knot, must not instantly transferred in
full, sothere are excessive instantaneous power load discharge tube burnt huge risk! Please use the

special atiention to this point, thank you!
Interface function instruction:

Power supply interface*2
(DC6~12V)

Multi-purpose USB port
(by qualcomm quick charge QC2.0/3.0 trigger, etc.)

Fan intertace

+—DC Cutput/Put current increase

-Current Adjust, Fine

DC Input(+}
; : DC Input(-) - -Alert Speaker
Measure variety of batteries, DC 5.0 Jack T2 6 113 S ing |
MDC mbar :daptev, charger. pini USBinput —— }. g 24: i | k@!—Curfem Adjust, Coarse
oty Micro USBinput — 1 j - diae stz gf - Function switch
' Type-C USB input = ‘H-l——mm-mmu Key Zero Data

Description for Function Key :

1) Keep Press lorg time the key. Zero all data{mAh Wh 00 00.00)
2) Double-click the key: for the Capacity data reset to zero

3) Three-dlick the key for the electric quantity data reset to zero

4) Four-click the key: for the time data reset to zero

5) Five<lick the key: Auto-Standoy Mode & Timer for discharge alert

8) Sngle-cick to change the window, entenng the setup window for
high&Low Viekage tackground light, adjust the parameters by
double-clicking ar three-clicking click-hold ng for continuous ana
quick adjust.

7) Withowr load cuickly click the key for 7 times, for current data

resel 1o zero(0,C0A). It is for Precise calibraticn n local circumstance,

so that the small current could be precisaly measured

8) Keep pressing the key when powes-off then power-on, entering
the Background setup window for Hgh&Low Voltage over-load
single-click or couble-click to adjust the perameters, keep press
the key icng time 1o reset to the default setup

(Note: Please dor't calibrate the voitage or current if without
slardard nistrurments)

Instruction for Connection and Operation :

1) Open Lhe sackage, nsert the power adapler into the end of the
product and sucply the power.

2) Anti-cicckwise rotate the two current knobs to the lower limit.

3) Carmecting the Power Supply under test to the product

according to the diagram above, and the current input Voitage

value will be read cut. Keep pressing the key to reset all data to zem;
4) Slowly clockwise rotate the two current knoos {coarse&8fine) lo
adyust the currert to the rating value of the Pawer Supply (The curert
should be slovly adusted, using the fine <nch paority, the

coarse knob could be only used undear arge current condition.)

5) When testing the tattery, Low voltage discnarge limit shouid

be set up, to avoic the possible damag:z caused by aver dischargng
while dscharge capacity test of the batery,

Autor: Igor Martos Iza
[424.18.54]

“Parameter Setup

SPECIFICATIONS:

Supply Voltage/ Interface : DCS~12V/ DC 5.0 or Micrc USB
Voltage measure Range : 0.00vV~200V  Accuracy : 0.05V
Current Adjustable Range : 0.00A~20A Accuracy : 0.05A
Capacity measure Range : 0~935.999Ah Accuracy : 0.01Ah
Power cumulative range : 0~99559.9\Wh Accuracy : 0.01Wh
Power measure Range : 0~2898.99W Accuracy : D.OTW
Impedance measure Range : 1~589.5 ohm Accuracy : 0.01
Temperature Range : 0~99°C Accuracy : 1°C

Max Timing : S99H59MSSS Accuracy : 1S

Cooling Fan Power : <150W/ <180W (Fan could be changed
for different cooli g{q power

Far controlling gafe: The cooling fan auto-started while the
current >0.5A or the Temperature > 45°C

Input/Output : 20A biting screw ~ USB

Refresh time : >500mS/time

measure rate : about 2s/time

Over voltage and over current alert method : Display warning
window and voice warmngR

Protecting Voltage setting’ Range : 1~300V

Low Voltage setling Range : 0~149V

Protecting Current setting Range : 0.2~ 100A

Pratecting Power setting Rangs : 185W

Cisplay T : Nicro 1 censurmption, LOM module, black
font".‘ g?ee\:vpbeacldn, Crﬁgwewe&Engl:shp

Size | 160x95x&0mm

Congumption Current ;: <1.54

Operating Temp. : - 10~+60°C

Operating Humidity : : 10~80°C Cancdensation )

Operating Pressure : 80~106xPa

Warning:

1) The two current knobs should be set at the lower limit
before usin%(sCmnterdoekvise Adjust to the end Double
current knobs to 0.00A)! Then increase the current skowiy.

2) When the vol >36V, please atlention to

safety! Avoid electric shock

3) Several Powers shoukd not be connected at the same
time, avoid the over voltage or cument to damage your power

sugrly.

4) Slowly adjust the current while observing the displayed
value, avoid the instant large current overloaded.

5) Be sure to obey the law of conservation of energy, the
product of the voltage and the current should less than 150W.

-13 -
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1.5. AUTOTRANSFORMADOR

2- CARACTERISTICAS.

len % deIn

Tension de entrada Up:
Tension de zEmentacion para |z cual el autotransfor-

an
[ 1]

mador-varizdor ha sido proyectado. La tensicn monofa- @0 M

sica norljraliz'alca. es 230 \' Fig. 1 Usen % de Up
Ls tension trifasica nomalizads es 3 x 400 V.

Tension de salida Us:

L3 tenzion de safids se obtiene 3 iraves de las escobi

Bz, pudienda tomar tantos valores como esgiras dispo-

ne el nicleo del autctransformador. Lz tension maxima

s2 obtiene con e cursor situado en el extremo opuesto

3 |z entrada. Ks
Us =0 = Up.

Caorriente nominal In:
Es I3 corriente que puede suministrar para cuzlguier
tensicn de salida.

CeNwANOuND®D

01 } K

Corriente maxima Imax:
Es |a comiente que puede suministrar para |3 tension
nominzl de red (fig. 1).

Potencia nominal Pn:
Pn = In x Us max.

Sobrecargas momentaneas admisibles Ks:

Ls comiente nominal del sutotransformadar-variadar pue-
de ser sobrepasada durante intervalos muy bajos de
tiempo; la curva de Iz fig, 2 muestra los valores de
cosficientss ks en funcion d2 lz duracion de |z sobre-
carga. Comiente de sobrecarga:

Is = I xKs.

Fig.3 T.amb. en °C

-14 -
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Fig. 2 Tiempo en segundos

Autor: Igor Martos 1za
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Coeficiente de ambiente Kt:

%i la temperatura ambiente sobrepasa los 40 °C, b
carrizrte mominzl In viene sfectada, s=qin |z fig. 3, par
un coaficiente de reduccion Kt

t=InxEL

Caidas de tension Us:
En I3 fig. 4 se muestran ks valores aproximados en
porcentaje de |z tensicn de lmentacion Up.

Conforme a la Norma IEC 989:1991.

Las caractersticas particulares del modelo, tensicn,
carmiarte y bomes de conexon, vienen detallados en b
placa de bornes del aparato.

Los sparatos matorizados tiznen un tiempo de recomi-
do tatal segim modelo.

(Documentacion Técnica)

Au en % de Up

0 LI 106
Fig. 4 Uson % de Up

MONOFASIGDS TRIFASIGOS [Conexitn en astrella)
Enfrada 230 V / S=kdz 0 < 730 W, 50 = 60 He Entradz 3 x 200 V + N/ Salida 3 x 0440\, 50 + 60
Potencia  Intensidad  Tiempo de Hz. Potencia  Intensidad  Tiempo de

Madele VA (4 recamica () Madelo (V&) &) recomido [s)
ARE 3-2 625 25 7 38R 3-2 1673 2.3 7
ARG 34-2 &00 32 7 J4AC 342 2400 1.2 7
ARG 4-2 1.250 5 7 J4AC 42 3750 5 7
ARG 44-2 1.550 6,5 7 JAAC 342 4.BTI 6.5 7
ARD 5-2 2.500 1 7 ARG 52 7.500 10 7
ARG 6-2 3.000 12 7 34RC 62 9.000 12 7
ARG 7-2 4.000 16 10 ARC 72 12.000 16 10
ARG 9-2 3.500 22 10 ARG 82 16.500 7 10
PZARG 7-2  8.000 3z 10
PZARC O-F  11.000 44 10
FIARD 02 16,500 66 10
P4ARC O-F  22.000 L] 10

Fi

L

Elavador-reductor

Autor: Igor Martos Iza
[424.18.54]

M1 ),)JJ
M2
M3

. Motar bifasico, 230V 50 Hz.
Gondensados.
reeverees FINElES di camera.
Girg 3 derachas: ... ... Barmes M1-M2.
Giro 3 izguierdas: ........ ... Bames M2-M3.

Fig. 5

- 15 -
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1.6. DIobos
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OIXYS

MDD44-12N1B

Standard Rectifier Module

Phase leg

Part number
MDD44-12N1B

Lol

Features / Advantages: Applications:

= Package with DCB ceramic » Diode for main rectification

& Impraved lemperature and power cycling & Far single and thres phase

= Planar passivaied chips bridge configurations

= Very low lorwand vallage drop » Supplies for DC pawer equipment
= Very low beakage curent = Input rectifiers for PWM irmverier

= Baflery DC power supplies
= Fiedd supply for OC motors

-16 -

Veew =2x1200V
I, = 59A
Ve = 126V

Backside: malated
W Erzara

Package: TO-240A4

= |solation Voltage: 3500 V-
= |Indusiry standand outfins
= RaHS5 compliant

= Haight- 30 mm

= Bage plabe: DCB ceramic
= Reduced weight

= fdwanced power cycling

Autor: Igor Martos 1za
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BIXYS MDD44-12N1B
Rectifier Ratings
Symbol  Definition Conditions min. | typ. | max. | Unit
Veau Ay pan-repefifve revarss blacking volfage Tw= 25 1300 ')
Vieaw . repeiitive reverse blocking voltage Tu= 25°C 1200 ']
Iy reverse currant Wy =1200 V Ty = 25°C 100 pA
W, =1200 ¥ T, = 150°C 10§ mA
Vi Tovward vallage deap .= 100 A To= 25°C 130: W
lp= 200 A 1.60 W
lg= 100 A Tw =125C 1.26 W
lp= 200 A 167 W
ran awerage onward current To= 100°C Ty = 150°C =] A
- RMS fovwaed curment 180° sine 100 A
Vi ihreshold voltage _ Ty =150°C 0.80 W
I shape restsfance } fik P i Gakutstion only 43¢ mi
Ruue thenmal resistances unclion i case 0.58 | KAV
Rscn therrna resistanes sace o healsis 0.20 K
P. Iotal paveer dissination Te = 25°C M2 W
Trem . farward surge currend t = 10 ms; (20 Hz), sine Ty = 45°C 115 KA
t = 8.3 ma; {60 Hz), sine Wy =0V 1241 KA
t= 10 ma; {50 Hz), sine T = 150°C BE0 A
t = 8.3 ma; (B0 Hz), sine Vg =0V 106 KA
Ft value for fusing t= 10 ma; {50 Hz), sine Tus = 45°C B.62 | kA
t = 8.3 ma; (60 Hz), sine Wp =0 640 | kAg
t= 10 ma; {50 Hz), sine Ty = 150°C 4.B0 | kAls
t = 8.3 ma; (60 Hz), sine Wy =0V 463 | kAlg
c, junctian capacitance Vp= 400V, f=1 MHz Ty = 25C 27 pF
Autor: Igor Martos Iza -17 -
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OIXYS MDD44-12N1B

Package TO-240A4 Ratings
Symbol  Definition Conditions min. | typ. | max. | Unit
| [ AMS current per ferminal 200 A
T videiad janein P -40 150 G
Tnp aparafion lerperaiure -40 125 G
Tea slorage lempearaiune -4 125 =G
Weight 76 q
M, mourling lomue 25 4! Mm
“1- levrrinai fargue 25 4! Mm
d terminal fo lemming | 130 4.7
craapage distance on surface | siriimg distance throcgh air m.: . mm
d levminad to backside | 16.0( 16.0 mam
L. isolatior wolkage 1= 1 secand 3600 W
. SQUED Hz, AMS; ko = 1 mA
1= 1 minute 3000 v
Conim Cadle +
iy | STETEETE
Part Numbsr
Lot Mo e
| Ordeing | Cidering Mumber | Marking on Froduct | Defivery Mode | Cuamilty | Code Ko |
| Standard | MOD4&1ZHIE | MOO4L.12H1B | B | 38 [ asec=3 |
Similar Fart Fackage Voltage class
MOD&4-02M18 TO-24044 200
MOD44= 14818 TO-24044 1400
MOD&4=15H18 TO-24084 1500
MOD&4=15418 TO-24044 1500
Equivalent Circuits for Simulation ol v T,=150"C
| e A Rectifizr
L' — thrasfolt vallage 0.3 iy
Ry e siope resistance * ER| mi
-18 - Autor: Igor Martos Iza
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OIXYS MDD44-12N1B

Outlines TO-240AA

1 2 w0
ﬁ _ | LN HAR
T B [BA] [
- 92 -
2 1 3

Autor: Igor Martos Iza
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OIXYS MDD44-12N1B

Outlines TO-240AA

!
{

L
'

@55
=20
1 2 ©
ﬁ _ anlllaN )
el IS IS
B 92 -
2 1 3
L 1]
-20 - Autor: Igor Martos Iza
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Rectifier
150 L 120
B0, BV 7] T — I|D'l:1--|
i e -
5 LW,
S TuwdsT __,.-"".. |1 - Ir/ il il
|
L B L. 1
- R o - ,..--""'f"r;': . rZAvE)
4] \' (4] =%ﬁ‘a
[A] Y
= Ty 1220 40
'l.\L f’
m
Ly ]
i w w i " 1 2 3 & B D a E) L] ] o
tis] 1 [ms] Te["El
Fig. 1 Surga owverload current Fig. 2 IP versus time (1-10 ms) Fig. 2 Maximum forsand ourren
g e Crest value, §: durafion at case iemperatue
2
! il [~
rar ] '|_ o1
1 o | i I 1s
11 ] r. 1 [ ! ' [ :
" I i . AFL =
Py FA LA | A b FILEAAL 2
- 1 [ T i ) Tj.-’ -4
W) j\ .":I - jr'JfH
LA A T ' AL
- B Fagan "'*--:::::: “1.'; ML eﬂ"}:'l: K
4 AT :n RNy Ras i 4 N
alinr il =n Baoiss
Al T |
.ﬂ E ] ol (-] BD a - ma =n

I | [ e [
I I A EN
1] | .'I'rf "‘\ ] oz
] A
-0 aman \SEiaseer
I ; 4 - L i
P T F AL
S — . O |~ 0%
E -] .-/' o :\. i ‘,J'{’E?‘ .
W) P, 12 3 .\.n‘l:_.- -
A TR
™ ——| |2 L
] RS
1 I RS ]
= | I T §
[ | IITTITE |
a L] oo a -0 1m o
| 12 T. el

Fig. & Sl'ullp&nﬂmﬂ'-'bndgl Power dissipation versus dinect output cusment
ambient temperature; R = resisive load, L = inducive load

Autor: Igor Martos Iza
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Rectifier
e .—L.r ! T T T | " )
I T | Bt
:m--; 1 N _‘l_' Ilj"lu"“
1 T "'{;k Flrea
400 T | | 1 ¥ \' r -3
P ul Ry HH- :}\ 4 “;,_M
M . R et | =l J_IJ AP aa
| | _“ t__ | P B .":.' ; Iy
w T A RN
| 1 | kI T ar
| L ! Circuit o ;‘Jr I~
- e L] ms TR
BEB | I Sx MDD |
L L 1 g
. HNINENRARENNANANINNERIY
[ ] 0 100 150 o = 10 13 am
. T, IFCl
Fig. & Three phase rectifier bridge: Power dessipation vensus
direct oufput current and amblent lemperature
na 1 R, . for wakous conduction angles d:
= O d Ry [KW]
I = Lo = o 0.5
s S L
 aSHEE SNt R
gt | |11 8
e ; B0°  0.66
s 7 3P 070
[Kiw] y
o Constants for 2, _ calculation:
a IRy, (W] [E]
= 1 Doz ooz
F i 2 0045 D.OBSD
a - 117 3 0533 04550
e Rl o Rl o Rl g il 1L
t [s]
Fig. 7 Transient thesmal impedance juncion 1o case (per disds)
e R, tor various eonduction angles d:
= M d Ry [KW)
o o [~ & -i ] 0.7/
k. e
HHW | [ 160° 0.81
M b 1200 083
T, 08 B0° 0.8
| 3¢ 050
|
[KW] o T Constants for 2, caleulation:
r I Ry, K] v (s]
0z e 1 0012 ooz
| =] 2 0045  00BSD
| l 3 0533 L4530
= 1
I':Iml T i i3 3 L 4 00 L4550

T
ts]
Flg- 8 Transkent thermal imgedance junciion to heatsink (per thyrisior)

-22 - Autor: Igor Martos Iza
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1.7. SUPERCONDESADORES

PowerStor

Supercapacitors
HV Series

(Documentacion Técnica)

@

Description

Cooper Bussmanr™ Power Sior® supercapacion: are unigue, ultrz-high
capaciance devices wiliing electrochemical double layer capaitor [EDLS)
corsinaction combined with new, bigh performance malerials. This
combination of etvarced fechnologles allows Cooper Bussmann fo offer &
wide variety of capaciior sokiions tallored 1o speciic applcations hat range
from & few micro-amps for several days 1o several amps for miliseconds.
Features & Benefits

= |Litra low ESR for high power dersity
= |Large capacitance for high energy density

¢ ¢

Cylindrical Device

Specifications
‘Working Voltage 2.7
Surge \oltage D]
Capacilance 1.0F 1o 100F
iCapachance Tolerance -10% fo +307% 2070
T re Aange -S07C w0 G5°C
Exended Operating lamperature Rarge -40°L fo B57C jwith linear woltege deraling bo 2.1V @ B5"0)
Standard Product
] Tomirel
[Equivalent Series Aesistance) | Leakage Current jus) Morminal
Capacitsnce Measired & After 72 Hes. Cimersiong {mm| Typical Mess
iFi Part Number Kz 100z & 20°C Dtametar Lengh frama/piecs) |
1 FiVDa 1 027 105 -h Q.15 020 10 B 10 1.2
3 g v ) T.0B0 15 B 20 14
5 HVI020- 2R 505 R 038 0040 20 0 0.5 k]
E HVTEI0- 27 B LO3E 0,040 20 B 30 71
10 HW1030- 217 105 .03z 0,034 Fi] ] 30 E¥]
15 FV 1325, 2F7 156- LOZE 0.030 23 13 26 4.5
i i - s 27 5 6 75 k]
£ HVIG35-2A7 a5k 1 [ 0024 (5 16 35 03
G0 HV1B40-ZA7 606 1 LO1E 0018 110 18 0 13
100 HV1B60-2A7 107 K [T 0012 260 18 &l 20
Performance
Capacitence Change ESR
Parameter [% of initial spectied walug) (% o Initial specified vake)
Life (1000 hrs @ 65°L @ 2 7o) = 30% <0 %
Siorage - Low and High Temperature
{1000 hve & -40°C and 85°C) =30% =M%

-

Wm0 BN

Autor: Igor Martos Iza
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Dimensions (mm)

Fart humber 1] o L L F i H [

HWE10-277106-R 8.0 B.S 13.0 135 ah 0.50 20.0 5.0
HW820- 277 305-R 8.0 B& 20.5 21.0 35 0.50 20.0 5.0
HY¥1020-2R7505-R 10.0 10.5 218 223 50 0.0 2000 5.0
HW830-ZRTG05-R 8.0 BS 30.5 31.0 k] D.60 20.0 5.0
HW1030-257106-5 10.0 10.5 1.0 3.5 1] D.60 2.0 5.0
HY1325-2R7156-R 13.0 13.5 274 2B.4 50 D.ED 2000 5.0
HW1625-2R7 256-R 16.0 16.5 27.9 2B.4 7.5 0.B0 20.0 5.0
HW1635- 257 356-5 16.0 16.5 375 3B.0 .5 D.BD 20.0 5.0
HW1840-2RTG06-R 1E.0 18.5 41.5 420 .5 D.BD 20.0 5.0
H¥1860-ZRT107-R 1B.0 185 505 G1.0 75 D.BD 200 5.0

Tolerancas ‘WMaximom =05 PT Minkmum

Mote: Longer lead s praithe.

@
D

WENT

F0.5 [ 030)

Part Numbering System
HV 0o JoJo] o - ol m 0o o ] ] [ 0
Serles Valtags (V) Capacitance (xF)
Code Dimensions fmm) A Is Decimal Valug [ Mtiplier
HV Series Oimeter | Lengih Ar =20 Example: 106 = 10« 10°F or 10F
Packaging Information Part Marking
Packaging: Manutacturer
= Standard packaging: Buli, 100 units per bag. Capacitance (F)
= Larger bulk packages avallable on request. Nominal Workdng Voitage (V)
Series Code (or part number)
Palarity
e Amiica ELroqss Fesda Padific
Cooper Bussmann i Bussrona COrer Eussmann \Coopr s Coopes Buesamann
125 Encien Srenl Parissay Nl Pk Eox 14560 Corpaer {LIF) Limiiosd Aytia Santa Eublla, 290 1 Jdon kg Tmor
Bulia F 5i Louks, W0 S5 TE-4450 Surmiemsdie- Wokds. [Tk G-I Facfic Tech Conie
Bora Ralon, AL 334573513 Tot 1E05-EMZETT Leiresimein + LELZ 5THLE Terasma, Earcokna, Soain
Tk 9551 LEEA 10 Fast 16355071607 Tet 880} 1909852 73T Tt 434 T37 355 317 Tk <65 7T G151
Faiz 15892415640 Faz 434 1) 1508 B2 Tae +34 7T 32813 Faz +£5 270 4160
Toll oo B384 142545 Fae +34 007 362 T19

ini sipnificani lnjury o e e

The sy contsalied cozy of this Data Sheet ks M ScTDnc Rad-onky version iocand on he (o0oe Bssrann Yefwork Drive. & other oopies of this Cocument a2y definiion srcosroled. This buletinis
inizaded 1 Ciearly presend compratshe Procuct dafa and provice lechnical intonTaiion thr il helg the e <o with desion asdlications. Cooper BLssmann reseras e Tight, wihout a06e, i masge
dEsign o COMGiraction of any products and i disconits o il Ssyiuion of aty products. Cooper Besamant akn NEers B Agh D Cange of epdaie, Wil nolice, 2Ny wchnical intomaion con.
ined In s bubzin, Dace & podect has e selecied, i should be besed by B s in 2l peskie aockoaiions.

Libe St Policy: OO SLSSTanh oes nof ashorise e e of any of 5 DOucts b e n e Sa0000 WS OF SySIoMS wifhiuf i eeaess waition appimsal of 3 9Ficer of I Comzaty, Lie s
(200 SySIeTE 3 ores which Senoor or susiai B, and whaoss tlore o perionm, whon poeets wSed in acoriance wih instracions by Lse peovico In e labeling, can Be resonatly mosci i resdl

M0 BRI

L FH
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1.8. RELES

DGS85 series

automotive / industrial relays

I /RAKOOL

« General purpose automotive or industrial relays
« High inrush capabilities

« PCB Mounting option

* ldeal for DC Motor Control

* High continuous DC current capacity

* Industry standard size and footprint

« DGASF optimised for 24VDC switching

* RoHS Compliant

Contacts
Contact number & aTangement SPETNG (1 Form A); SPOT (1 Famm C)
Contact matenal AgMIT15; AGNIBOHD: AGENCING: ACaC0
Mk, swhohing votage DG 30VDC (cuTent cependent - se2 FIgs 5 & 6 | DG357 24W00
DGasA DEESE DEESC DG&s0 DGEsF
Mz, contlnuous comart SPETND Ty E0A B0 1004 04
SODT(NOMNC)  A0ABCA | GOAMOA | BaAMDA E0AMDA
Mk, swhohing curent - make SPST-NC 1208 1208 2404 2408 1208
SPDT(NOING) | 120AM45A  120AM5A  240V1BDA 1208455
Max, swhehing cument - break SPETND Ty EOA B0 1004 04
SPDT(NOMNC)  40ASCA  GOAMOA  BOAMDA S0AMDA
MIn. switening curren DIA1ZVOC 0.5A12VDC 0.5A12VDC 0.5A12VDC  0.5A 24VDC
Comtact gap ~0.5mm ~05mm  ~05mm 1.0 =1.0mm
i3l cantact resistance <100, max. = 0 1AJEVOC
Cail
Rated voltage DG 6..24V
MU relezse vaRage 20.1Un
Cmer=iing range of supply vallsge See coll =0le 1
Fated power consumpsan DG 1.6W; 181V with resistor; DGESF, 2.3W
Insulation
e — 100ME at SOIVDC, SO%RH
Clelesinic sirangth
coll to corfact. 500Vimns, 1min
e e o oo
General Data
Cmer=ting tme (ypicl) mE =Tms
P —— mE  s2ms
Electrical L= aps 1% 1% B » 10 (D35 anly) (see Nate 2}
Mecnankal Ite aps 1 x 1075 % 10° DEESF oty
Dimensions LxWxH warous - seg dimenslonal dra'l'-"l;s
Welgnt 4D approo. dependng on style and maurting
Amiler lEmperatre Sorage | 40 3 155°C
.

Shock reslstance

Functional 209 11m3E; Destnuciies: 1004

‘Wibration reslstance

O 1.2Tmem 10-40Hz § 40-T0Hz:Eg § DA 0.5mm 100-500Hz: 10g

sJU/RAKOOL

Page 1014
Fal: DOGES 08 1 LHW

WWINLIBCERENE0rs Cam Sales Daepanment Tal: (B28) 847-6552
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col Data Tabie §
Must aperate Must release
Moded Coll voitage coos | "ﬁ%g‘"a’? C“:ﬂr;ff:;m valtage Max. "“R“m'f:"i? =28 | yoiage min.
(vDC) (vDC)
DEESA 1006 & P 16 10.1 0.6
DEESE
o= TIE] 12 % 72 205 12
DGESD 1024 24 33 144 381 2s
1006 B 156 35 64 (T3
oeasE 1012 12 625 72 143 12
1024 24 250 14.4 288 24
= Al amibianl of BT, voltagm shookd be recuced by SH%
Ordering codes

Senes
& AWFDA
B EL404
s2e Table 1
c BUE0A
o 1004
F BUA04 Options 1
Ml - Mo opBans
Cantact material M1 - Metal braciet
0 AgCd {std for D4E355) MZ - Bent metal bracket
0 Aghl {std far DGESA) gq . Tried cover & metal
0 - AgSnOInD (=3d for DGBSC, D, & F) braceat
B0 AghED.15 Sirted cover & bent
52 - metal bracket
Cantact amangement Oplions 2
1 - SPDT{1C/O,1Form C) | NI - Nooplans
2 - SPST-NO (1N/D, 1 Form A) | R - Integral reslstor
Caver protection category D - Iniegral diode +85, 86
3 - incaver, sealed - IPET {nal available far DEESC || DR - Integral dlode re-
& D{EASD, nor for any metal mounting bracket) versed =85, B8
T - in cover, dusl caver = P54 80 - Bi-directional dicdes
9 - Coserwih mounting bracket
Connection mode:
5 - forPCB H
§ -  FlatSlades |
D -  Double87 flat blades (DGESA, DEESE & DEBSF only |

Page Z 074 WWW.ECEENSATS.COM Sales Deparment Tel: (B5E) S47-6552 MOOI

Fak: DOES 05X 10HW
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automotive /industrial relays
Overall Dimersions - Plug-in Types Fig- 1
SPETHNO
SPET-ND SPOT {1C10)
DGBSA, DGESE, DGBSF
JBmas 2B
a5 Fi] 169 - 8.8
3 - 3= - T -
= F = B 1|2 Hi=tas
2 G S ] C f— I-
SPST-NO SPDT (1CAD)
DGB5C, DGBSD
115 1.5
o 7] o [ 3
E - 5 = - b o
T+ I é ﬁl T E iI
18 |1 e | 18 —==_1]
All dimereskons In mm
Overall Dimensions - PCE Types Fig- 2
an a0
3 DGAa5A, DGBSE, DGBSF DGB5C, DGASD
" SRETND SPDT{1CH) ii& SPET-NO SPDT (1CIC)
_ - :i 189 :‘“ 8.8
<] 3 | e = - E[ 5 a'af.‘n-.. 2
<] ] 5] o —r—]
Latmae | L gama | Lz |
DGAa5A, DGBSE, DGBSF DGBSC, DGESD
SREET-HO SPOT (1C4D) SPET-HD SPOT (152)
T.6 7.6
-t ] iz i
i . r___?___f* ] H it . hib
P e o Fereee
L‘ ..... B U At - ’
s L.]E‘i._.« b = ._I:.J E_‘:T;LEJ
All dimensians i mm
Amarican Electronic Components Inc., 1101 Lafayetie SL Eldhart, IN4GS16 m‘
Page 3of 4 WAW_ABCEEMNErS. Lom Sales Department Tel: (588) 847-6552
Flaf: DOES 022X 10.HM
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Crverall Dimenzians - Plug-in tynes with optional brackess B skirtz Fig. 3
7 7 Metaed Brockst 220 T Sined B L e e aciet 1 = Mokt Brocir
.
-r q .m.'/m ms 178 q

Al gimenislons i mm

Wiring Duagrams Fig. 4
SPET-NO SPET-NO whh double SPOT
BT terminals
87 an
30a— e BT PR PR i
35-'-v-|. I-v- L 35'--| l—' &6 aa-.-D—.—-as
o RS (4} -7 = () Lo 4 )
OR) (=) b ) =1 5 Pped ) 1 Ll
Wax. DG resistive 1ad braaking capaciy Fig. 5 Max. DG reslstive Ioad braaking capaciy Fig. &
DGESA, DGESE DGESC, DGESD
100 1
= ZHve 2 100
E B Il =
T = £
Eoolpm = £ 1o
,,3 = &
g 11 T E‘ 1 1
5 2
i ]
0.2 0.2
1 10 100 1 10 100
Switching voltoge (YOC) Swilching Vaoltogs (VDC)

Motes:
1: Al paramediers, unkess otherwiss specified, are messured ab ambient femperatre of T,

Z: Elecirical life obtained at resistive or inductive load at 404, 15VDC with suitable arc suppression drcuit aitached and with operating
frequency of 1 opisec.
& Maxlmum make curment refers 1o lamp koad Innssh cument.

Specifications are Fable to change without notice. ES0E.
Page 4 of 4 WWW.ECSRNEONS.Cam Sales Dapanment Tel: (BSB) 847-6552 oo‘

Fat: DOES 052 10H
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1.9. MLX90614

Microelacionic Indegrated Gyshams

Features and Benefits

(Documentacion Técnica)

MLX90615

Infra Red Thermometer

Applications Examples

O Small size, low cost O High precision non-contact temperature
O Easy to integrate measurements
O Factory calibrated in wide temperature range: O Hand-held thermometers
-40.._85"C for sensor iemperature and O Ear thermometers
-40.._115°C for object temperature O Home appliances with lemperature control
O High accuracy of 0.5°C over wide temperature O Healthcare
ramge (0...#507C for bath T, and Ty ) O Livestock monitoring
O High {medical) accuracy calibration O Multiple zone temperature control — up to 127
O Measurement resolution of 0.02°C sensors can be read via common 2 wires
O SMBus compatible digital interface
O Power saving mode
O Cusiomizable PWM output for continuows
reading
O Embedded emissivity compansation
O 3V supply voltage
Ordering Information
Part Mo. Temperature Package - Option Code | Standard| Packing
Code Code -X MK part form
Kh\“ﬁ_ ML¥S0615 | 5 (-20C..B5°C) | 5G (TO-48) (1) (2) {3) 000 -Tu
. (1) Accuracy (2) Specifics: {3) Package optionsa:
.5‘ D — meediical accuracy A — siraight pins for thru hole A— 100" FOV
maunting G—a0*Fov
Example:
ML¥2061555G-DAA-000-TU
1 Functional diagram 2 General description

4

BE BB

0. il

ClL vmlzs and typs may diffarc
iz differant applicatio=s
for optimm DA

Figure 1 Typical application schematics —
MLX90615 connection to SMBus

3001090615
Rew 005

Autor: Igor Martos Iza
[424.18.54]

The MLX30615 s an Infra Red thermometer for non
contact temperature measurements. Both the IR sensitive
thermopile detector chip and the signal conditioning chip ane
integrated in the same TO-46 can package.

Thanks to its low noise amplifier, 16-bit ADC and
powerful OSSP unit, a high accuracy and resolution of the
thermometer is achieved.

The thermometer is factory calibrated with the digial
SMBus compatible interface enabled. Readout resolution is
0.027C.

Page 1 of 32 Data Sheet
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7 Electrical Specification

All parameters are valid for Ta = 25 "C, Vpo =3V (unless otherwise specified)

Parameter | symbol || Teat Conditiona | Min | Twp | Max | Units
Supplies
Exbarnal supply Voo 25 3 ad v
Supply current oo Mo losad 14 15 ik
Supply curent Mo baad, erase / write EEPROKM
(programeming) looer operaions 15 mA
Pawes-dawn supply curent | lslesp Mo boad, SCL and S Figh 1.4 3 A
Power On Resat
Powar-up, power-down
POA leved Veom el Brenwi-au 08 15 19 W
Voo rise lime Tron Ensure POR signal 20 (0iF7
Oulpust valid Twalid Aler POR 0.5 ]
EEPROM
Diada relention Ty =+B5C 10 yEArs
Erasetavile cyches Ty =425 1060, 0060 Timeas
Erasatavile cycleg Ty =4B5C 40,000 Timas
Erase cell hme Terass 5 21t
Wibé call lirme Taibe 5 [LiF3
Pulse width modulation
PYVM resalution P ires Dala band 10 Bt
. Factory defaull high requency
PWM oulpul pesiod PNz | i HFO tactory calibrated 1.024 s
) Lo frequency FWRL,
PWM oulpul pesiod PNz, HFO) factory cabrated 102.4 i
Intamal oscllator taciary
N . calibraled, aver lha anling
P& M period stabiity dPW aperalion Fangs and supply 15 #1858 =
waltage
Ot lovar Leved Pk o R, = 2 1WA WES4D2 v
Outpud sirk curnent I5inkrwm Woul L = 0.5V 10 i

Table 4 Electrical specification parameters of the MLX90615

MLX90615

Infra Red Thermometer

Escuela Universitaria
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MLX90615

Infra Red Thermometer

Parameter Min Typ Max  Units
Inpiust hiigh voltage Wil T 5. ¥} Over lemperaiune and supgly VDO-0.1 W
Input bow vallage Vil T V) Over hemperalure and supply 0E W
Dutput low velizge Vex Cver lemperaluire and supply. 0.z

SCL.EDA leakagpe bami Veoi=Vpo. Vena=Voo, Ta =+85C 025 A
ECL capacilanes Cam 10 pF
SDA capacitance Cma 10 pF
Slave address SA Faciory defaull 5B hex
Wakall Faguesl [ SCL low 21 ) me
SMBus Request tapa SCL loew a3 mE
Tirnesoul, lavw Tirmewty SCL lowe 21 i) [
Timeou, high T SCL high 52 7B us
Ackrnowledge satup lime | Tsuac(MD) 8-th SCL falling edge, Masier 1.5 us
Acknowledge hald time | Thdac(MD) 3-1h SCL lalling edge, Masies 1.5 us
Acknawdedpe setup lime | Tsuac{SD) B-t SCL falling edge, Slave 25 us
Achnewledge hald lime | Thdas[SD) O SCL falling adge, Slave 15 us

Tabde 5 Electrical specification parameters of the MLX80615 (continued)

Moles: AN e commumication and refrash rafe fimings are given lbe the nominal calbrated HFO heguency and
will vary wilh i frequensys wanations.

‘SMBus compatiile inedace B dessribed bt delals i the SUBus defailed dessrption seclion Maximur
awrder of MLXO0E TS devicas on ane bus i 127, higher pul-up currands ane racormymended for higher number of dewoas,
Faster ik dats framsfer cales, and increasad reacive inading of the bus.

MLNADETS & always 3 slave dewvce on Ihe bus. MLYSDETS can wark in both low-power and figh-power SAWBus

communiEatian.

Al voltages are wilh respect fo fue Ves foround]) wifess cthermiss noled.

Autor: Igor Martos Iza
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8 Detailed description
8.1 Block diagram
IR sensor
N LS
— - —u [ FRmR | [SMBus/
" o >4 ADC ™™ fiars PWM
L ) i )
o 1
DSP
Voltage
Referance
MLX90615 =X

Figure 3: Block Diagram
8.2 Signal processing principle

A DSP embedded in the MLX80615 controls the measwrements, celculates object and ambient
temperatures and does the post-processing of the temperatures to output them through SMBus compatinle
imterface or PWM (whichever activated).

The ouiput of the IR sensor is amplified by a low noise, low offset chopper amplifier with
programmaide gain, then convertad by a Sigma Delta modulator to a single bit stream and fed to the DSP for
further processing. The signal passes & FIR low pass filter with fixed length of 65536, The output of the FIR
fiier is the measurement result and is available in the infermal RAM. Based on results of the above
measurements, the comeaponding ambient temperature T, and object temperatures Ty are calculated. Both
calculated temperatures have a resolution of 0.0E "C.

An additional IR LPF is programmable in EEPROM and allows customization of the thermomeber
output in order to trade-off noise versus satting time (refresh rate of the data in the RAM remain constant].

The IR fiter can also limit effect of spurious objects that may appear in the FOV in some
applications.

The PWM output can be ensbled in EEPROM as the POR defaull. Linearized temperatures (T or
Ta, selectable in EEPROM) are available through the free-running PWM output.

8.3 Block description
8.3.1 Amplifier

A low noise, low offset amplifier with programmable gain is used for amgplifying the IR sensor voltage.
By a careful design of the input modulator and balanced input impedance, the max offsat of the system is

Escuela Universitaria
Politécnica - La Almunia
Centro adscrito

Universidad Zaragoza
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9 Performance Graphs

8.1 Temparature accuracy of the MLX30615

(Documentacion Técnica)

A To,C
115C [
3T 2t 7 £1.5°C #1.57
B0
£2°C #stT T 05T 15T
o
3 #H5T 157 e
— — — - - R |
-40°C 207 0c 50 857G
Ta, *C

Figure 18: Accuracy of MLX80615 (T, Ta)

All accuracy specifications apply under settled isothermal conditions only and nominal supply voltage.

The accuracy for the MLX8061555G-DAX in the range Ta =16"C ...40°C and Te= 32°C ...42°C is shown
in disgram below. The accuracy for the rest ranges is same as in previous diagram.

Autor: Igor Martos Iza
[424.18.54]
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10 Applications Information
10.1 Use of the MLX90615 thermometer in SMBus configuration

33V

Figure 20: Connection of MLX90615 to SMBus.

MLX20615 has diode clamps SDA/SCL 1o Vdd so it is necessary to provide MLX90615 with power in
order not to load the SMBus lines.

10.2 Use of multiple MLX90615s in SMBus configuration

n 5] Y
O Thle
put Ip2

pell-ups of the bes l o

b - A
sla S5
Figure 21: Use of multiple MLX90615 devices in SMBus network

The MLX90615 supports a 7-bit slave address in EEPROM, thus allowing up to 127 dewvices to be
read via two common wires. Current source pull-ups may be preferred with higher capacitive loading on the

bus (C3 and Cd represent the lines” parasitic), while simple resistive pull-ups provide the obvious low cost
advantage.

3901090615 Page 23 of 32 Data Sheet
Rev 005 08 November 2013
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10.3 PWM output

With PWM output configuration BMLX90615 can be read via single wire. Output is open drain NMOS
(with & weak pull-up, 3000 typ). Therefore external pull-up is required for high level atate on the line with
longer wires. Simple level shitting iz possible with a single resistor. ESD protective clamp on the SDA pin
consists of 4 diodes to Vdd, thus allowing high level 1o go up to 5V disregarding the MLX90615 supply

voliage value.
Ry
i s
, w3
m.\\ o g
rl.o:w. ! prore— L : 'E
[ o o
1S "'“+ MLNREIE WF E-E
+ + i

Figure 22: Using MLX80615 PWM output

In EEPROM two PWM periods can be programmed — 102.4 or 1 ms (fyp). With remoie installation (wires)
PWM iz recommended as more robust to EMI than the SMBus and the high PWM period would be

also preferred. As & factory default, once PWM is enabled, output will cover 0...50°C object temperature
range (as 12.5 ... 62.5% duty cycle) at 1 kHz frequency.

Autor: Igor Martos Iza
[424.18.54]
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15 Package Information

Bottom View Top View

& | :

» 3

Figure 23: MLX90615SSG-DAA package drawing

Bottom View Top View

4 : g <

3 2

Figure 24: MLX906155SSG-DAG package drawing
16 Part marking
No part marking is foreseen for this product
3901090615 Page 29 of 32 Data Sheet
Rev 005 08 November 2013
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1.10. ADS1115

e S @
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Documents

(Documentacion Técnica)

Luppor &
Community

< Tools &
# % Eafteare

ADS1113, ADS1114, ADS1115
ESAZLLID MY 2005-REVISED JANUASY 2018

ADS111x Ultra-Small, Low-Power, IXC-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

1 Features
Ultra-Small X20QFMN Package:
2mm % 1.5 mm =% 0.4 mm

=  Wide Supply Range: 20Vt 55V

Low Current Consumption: 150 wh
(Centinuous-Conversion Maode)

*  Programmable Data Rate:
B 5P5 to 8680 SPS

Simgle-Cycle Setfling

= Intermal Low-Drift Voltage Reference
Intermal Crscillator
I*C Interface: Four Pin-Selectable Addresses
Four Single-Ended or Two Differential Imputs
(ADS1115)

Programmable Comparator (AD51114 and
ADS1115)

= Operating Temperature Range:
—40°C to +125°C

2 Applications
Portable Imstrumentation

= Battery Voltage and Cument Monitoring
Temperature Measurement Systems
Consumer Electronics
Factory Automation and Process Contral

3 Description

The ADS1113, ADS1114, and ADS1115 devices
(8DS111x) are precision, low-power, 18-bit, PC-
compatible, analog-to-digital converters [ADCs)
offered in am ulira-small, leadless, X20FM-10
package, and a VS550P-10 package. The ADS111x
devices incorporate a low-drift voltage reference and
an oscillator. The ADS51114 and ADS1115 also
incorporate a programmable gain amplifier (PGA) and
a digital comparator. These features, along with a
wide operating supply range, make the ADS111x well
suited for power- and space-constrained, sensor
measurement applications.

The ADS111x perform conversions at data rates wup
to 880 samples per second (SPS). The PGA offers
input ranges from +258 mV io +8.144 V, allowing
precise large- and small-signal measurements. The
ADS51115 features an input multiplexer (MUX) that
allows two differential or four single-ended input
measurements. Use the digital comparator in the
ADS51114 and ADS1115 for under- and overvoltage
detection.

The ADS5111x operate in either continuous-
conversion mode of single-shot mode. The devices
are automatically powered down after cne conversion
in single-shot mode; therefore, power consumption is
significantly reduced during idle periods.

Device Information*"

PART NUMBER PACKAGE | BODY SIZE (HOM)
H

ABE111x ¥20FN (10} |1.50 me % 2.00 mm

VS0P (10} |2.00 mm * 3.00 mm

{1} For all avallable packages, 582 the package ogtion adoendum
at ine end of the data sheet.

Simplified Block Diagrams
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5 Device Comparison Table

MAXINLUN ZAMPLE INPUT CHANNELS
DEVICE Hsaumlu;'mu RATE Difterantial PaA INTERFACE it
{EPE) {Bingls-Ended)
ADE1115 18 BED 28y e o Comparator
ADZ1114 18 BED 101) e Iz Comparator
ADE1113 18 BED 11) Mo o Nore
ADE11S 12 3300 28y e B Comparator
ADE1014 12 3300 104) W iz Comparator
ADE1013 12 3300 101) Mo o Nore
ADE1118 18 BED 28y e S Temparaure sensor
ADE1018 12 3300 218 W Eal Temperaure sensor
6 Pin Configuration and Functions
RLMG Package DGE Package
10-Fin X2QFH 10-Pin V&30P
Top View Top View
7 ( )
| o N ADIDR 1 10 2CL
== 8| m——
e A R L asAmRDy [ 2 s [] =os
I _ o [ ] 2 g [ ] woo
ALERTIRDY (2 | &) voo
A0 4 7 AINZ
(= 1) amz A1 5 B AINZ
E== = -
=N A T ] - Mot tn scale
F-=! ! -
—  Motinscale
=
=
Pin Functions
Tl
HAME ADE1113 AD21114 ADB1116 TYPE DESCRIPTION
AODR 1 1 1 Dightal Inget | 1°C slave scdress select
AIND 4 4 4 Analeg Input | Analog Ingus o
AN 5 B Analeg Input | Anslog Ingus 1
AlNZ — — g Analog Input | Analog Ingut 2 4ADE1115 oniy]
AN _ —_ T Analog Inputt | Analog Inpet 3 {ADEA115 only]
ALESTIRDY — 2 z Dighal output | Comparator output or conversion ready (ADE1194 and ADE1115 only)
GHO 3 3 3 Analog GEround
2,6,7 6 7 — — Mot conmecied
aCL 10 10 19 Dighal Ingest | Seral clock Input. locks cata on S04
BO0A E] 3 3 Dighal iT | Sedal date. Trarsmits and recetves dasa
oo B a8 ES Analog Power sopply. Cornect & 0U1-pF, power-supply decoupling capschor to GMND.

{1} See the Unused inputs and Outputs section for unused pin connections.
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T Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range [unless ctherwise noted)™

MIN AR UHIT
Pawer-supaly voltage VDD ta GND 0.3 7 W
Analog Input valiage AIND, AIN1, AINZ, AIN3 GND-0.3 vDOD + 0.3 W
Digital Input vottage SDA, SCL, ADDR, ALERT/RDY GND-0.3 55 W
Inpart current, cominuous ATy pin Except pawer sUpply pirs il 10 mA
Operating amilent, Ta —-40 125
Temperature Junction, T, =0 150 ‘c
Starage, T, =60 150

SireEEes beyond Mmose under Absolute Maximum g5 May CaUsE permanent damage 1o the device. These are & ratings
1) S beyand listed under Absolute Maximum R3 dal h 2. Th ress
anly, which do not Imply fJunctianal cperatian of the device at these or any ather condians beyand those Indicated under Recommended
Operating Conalfions. Exposure fo absalute-masimum-rated conditlons for extended perdods may affect device rellablity.

7.2 ESD Ratings

VALUE | UM
Human-bogy model (HEM], per AMSWESDAIMEDEC J5-001(1 £3000
Vs R g fevics modsl (COM), per JEDEC speciicaton JESDZ-CI0NH 2500 v
{1} JEDEC document JEPS5 states that S00-V HEM aliows safe manufacturing with a standard ESD control process.
{2} JEDEC document JEPHST states that 250- CDM allaws safe manufaciuring with a standard E3D contral process.
7.3 Recommended Operating Conditions
| MIN NOM max]  uwT
POWER SUPPLY
Power supply (VDD 1o GND) | 2 55w
ANALOG INPUTE!
F3R Full-scale Input volage ranga®! Vi, = Viase — Yoursy) +0.256 +5.144 W
i';-‘ﬂl Absolute Input voltage GND DD W
DIGITAL INPUTS
Vs Dightal Input voliage | GND 55| v
TEMPERATURE
Ta, Operating amilent temperature | —AQ 12s] ¢

{1} AINP and AIMM dencte Me selected posiive and negatve Inputs. AINX dengdes ane of the four avaliable analog Inputs.
{2} This parameter axpressas Me full-scale range of the ADC scaling. Mo mane Man VDD + 0.3 VW must be applled to the analeg Inputs of

e device. See Tatle 3 more Infarmation.

7.4 Thermal Information

ADSINE
THERMAL METRIC DES (VES0P) | RUG (X2QFH) UHIT
10 PINS 10 PINS
Ras Junction-ic-amblent thermal resistance 182.7 245.2 "W
Fascjieg) Junction-to-case (too) thermal reslstance 672 69.3 T
Fuis Junction-o-board thermal reslstance 103.8 172.0 “CrW
wir Junction-o-top charactertzation parameter 10.2 8.2 "W
L) Juncion-io-boand charactertza®an parameter 102.1 170.8 S
P st Junction-o-case (beattom) thermal reskstance NiA NiA oW

{1} For more Information about tradithonal and new themmal metrics, see the Samiconocucior and IC Fackage Themmnal Mefdcs application
repoit
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7.5 Electrical Characteristics

AVDD = 33 V, data rate = B 5P5, and full-scale input voltage range (FSR) = £2.048 V' (unless otherwise noted).
Maxirmum and minimum specifications apply from Ta = —40°C 1o +1256°C_ Typical specifications are at T, = 25°C.

PARAMETER [ TEST CONDITIONS | MIN VP [T
AMALOG INPUT
FSR = 26.144 Y11 10
FSR - 24.006 V'], FSR = 22048 V B
Commeon-mode Input Impedance [2¥]
FSR - 1024 V 3
FSR = 0,512 V, FSR = 20,256 V 100
FSR = 26.144 W11 22
FSR = 24.086 Y11 15
Difterential Input kmpegance FSR = +2.045 V 45 o
FSR = +1.024 V 24
FSR - :0.592 V, 20256V 710 ket
SYSTEM PERFORMANCE
Resalution {na missing codes) 16 Shs
DR Data rate 8, 16, 32, 64, 128, 250, 475, 860 PS5
Data rate varlation All data rates -10% 10%
D.ﬂp.lt niolse See Nolse Performance secilan
L Integral norlineatty DR - B 5PS, F2R - £2 (28 V&I 1| =8
et error FSR = £2.045 V, ciferential Inpuis -3 21 3 L=s
FSR = £2.045 V, single-ended Inputs 43
Cfiset et aver temparature FSR - £2.045 V 0.005 LEBIC
Leng-term Cfset drift ﬁg&ﬁ-m V. Ta = 125°C, 1 L=8
CATGEL power-supply r2jection FSR = £2.045 V, DC supply vaiation 1 LEBM
Cfiset channel match Match bebwesan any bwo Inputs 3 L35
caln emor'® FSR = 22045 V, T, = 25°C 0.01% 0.15%
FSR = 20.256 V 7
Galn drift over temperature FSR = 2045 V 5 40| ppmfC
FSR = 26.144 11 5
Long-tem gain arin) o Q4B V. Ty = 125°C, 0,05 %
Galn power-supply rejection a0 PR
Galn match™ Match batwean ary two galns 0.02% 01%
Galn channel match Match betwean any two Inputs 0.05% 0.1%
At DC, FER = +0.256 W 105
At DC, FSR = 22048 W 100
CMRR  Common-mode rejecton ratia AL DC, FSR = 26.144 wi! a0 dB
fea = 60 Hz, DR - 8 5P3 105
Tewa = 50 Hz, DR = 8 5P3 105
DIGITAL INPUTIOUTPUT
Ve Highewal Input voltage 0.7 VDD 55 w
™ Low-ievel Input voliage GND 0.3 VDO v
Vo Low-kavel output voltage I, =3 m& GND 015 a4l w
Input leakage currant GMD < Vs < VDD -0 1] pa

{1} Tris parameter axpresses me full-seale range of the ADC sealing. Mo mare than VDD + 0.3 W must be applled to the analog Inputs of
fhe device. See Table 3 more Infanmation.

{2} Best-MtINL; covers 95% of Tull-scale.

{3} Includes all ermors from anboard PGA and volage reference.
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Electrical Characterigtics (continued)

ArWDD = 3.3V, data rate = B 5P5, and full-scale input voltage range (FSR) = 22,048 W (unless otherwise noted).
Maxirmum and minimum specifications apply from T, = —40°C 1o +125°C. Typical specifications are at T, = 25°C.

PARAMETER [ TEST CONDITIONS [ MIN P Max| uwm
POWER-SUPPLY
Power-down Taz25C o2 i
n Supply curent o
hoo - SupRly e T, =25C 150 | ™
peraing 300
VDD - 50 0g
Py Pawer dissipation VDD = 33 05 mw
VDD = 20 03

7.6 Timing Requirements: I°C
over operating ambient temperature range and VDD = 2.0V to 5.5 V [unless otherwise noted)

FAST MODE HIGH-SPEED MODE

MIN M MIN MaX UHIT
TarL SCL clock frequency 0.0 0.4 0. 34 MHE
-, g:'.j:-:rlr;&r:me between START and STOP a00 160 e

[~

bosta  Afer s ek e st lock I generaed. 00 160 rs
[— Satup Bme for @ repeated START congition 600 160 s
tausmo Satup Bme for STOP condiion 600 160 s
SHOOAT Diata hold ime a 0 ns
TEunar Data setup ime 100 i0 13
Low Low period of the SCL clock pin 1300 160 s
[ High perod for Mg SCL clack pin 600 B0 ne
M Rise time for both S0A and SCL signals!™ 300 160 s
® Fall #me for both SDA and SCL signals'™ 300 160 s

{1} For nigh-speed mode maxmum values, the capadive load on the bus Ine must not exceed 400 pF.

[ e L T e

Figure 1. I’C Interface Timing
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T.7 Typical Characteristics
at Ta=25"C, VDD =233V, F5R = £2.048 V, DR = B 5P5 (unless otherwise noted)

Tamparatune ["C)

Flgure &. Gain Error ve Temperature

300 50
45
_ =0 P
3 VOO S| T i
200 o= a5
| T +—1 - 30
s e
150 fmm — 25
| ———T = -
i — e VOO=33V g 2m _
00 VOO= 5]
15 = =
u: VDD =33 W -
50 — =
s T
- —] VDO=2W¥
] o :
40 .20 0 M 40 B0 =0 00 120 140 40 @0 0 20 40 60 B0 100 120 140
Temparaiung "G} Temparaiuna ["C)
Figure 2. Operafing Current ve Temperaturs Figure 3. Power-Down Currant ve Tempsarature
150 &0
w0 b FSR=t 086V =—— FER=+{10EV g -
--- FER=2048Y —— FEA =512V
50 VoD= 5N | f—]
= T 0
g a |1‘|_II:H:|‘_2‘"I e g i
e S e A el W T
E 50 g =44 T e
= ] g
S VDD =3V
£ 10
=)
o
VDO=Z2Y
A0 '[
=]
40 .20 0 0 40 BD 20 00 120 140 40 20 0 M 40 B0 BD MDD 120 140
Tarmgsaratying ("C) Tarmpsaratun ("C)
Figura 4. Single-Ended Offzat Error we Temperature Flgure 5. Differentlal Offest ve Temperature
005 —— 015
F5R = +01.356 ]
0 4
e o1
o R =metzv = Ty
oz » e S P AN Z oos
£ J‘] = ‘-,,_ \'-“t £ FER = 258 m)
g om P e “ 5
I P, e o FER=+10M ¥, :2.48V, & ¢ FSR=+204B Y
B =T [~ 085V, and s5184W | i B
o am e - 005
e L]
0.0z
ot
003
004 4015
40 2 0 2 40 B0 BD 00 130 140 200 25 30 35 40 45 50 5§

Bupply Votags (V)

Flgure 7. Galn Error we Supply Voltage

Autor: Igor Martos 1za

[424.18.54]

Escuela Universitaria
Politécnica - La Almunia

Universidad Zaragoza




=

Escuela Universitaria
Politécnica - La Almunia
Centro adscrito

Banco de ensayos multiproposito para caracterizar baterias de

LiPo

UniversidadZaragoza

(Documentacion Técnica)

@ TEXAS
INSTRUMENTS
ADS51113, ADS1114, ADS1115
BEASLLID —MAY 2008-REVIEED JANUARY 2018 wiara L oom
Typical Characteristics (confinued)
atT,=25"C, VDD =33V, F5R=+2048V, DR = B 5P5 (unless otherwise noted)
(1] 1]
— =0 - 40
i i +126°C
& 40 & 0 i
¥ -4"C
FER = +5.144 W I e — [T S
i . o pd “‘\\ i s B2 S L
5 ,';t PR = #0512 W, 20,256 ¥ § -'""-T‘_‘:::f:
- -
E, 20 e ‘, | g 20 +25!'|::
_.--"'_'-.-.- _—_
10 i -
S —
o E-1]

20 5 io is 40 45 50 1
Bupply Voltags (V)

Figura 8. INL va Supply Voitagse

-20 A5 A0 05 a as 10 15 20

Input Signal W]
YDD =33V, F3R = 2.048 ¥, DR = B 5PE, bast M

Figura 3. INL ve Input Signal

&0
_4n
3 +125°C
i *—'—'__‘—-—E..._ -40°C
E o ""f"_’: ----- S R L
: P — o e
+35°C
E 0
40
=0

05 0375 0250 0425 0 2 04F5 0250 0375 05

Input Signal (V)
VDD =33V, F2R = 0512V, DR = B SPE, bast

Figure 10. INL va Input Signal

Irteqgral Mol ineanty (]

&0
= = T, = -40°C
o _‘i‘—: 5:'-'_‘5'-'"53_. 'rl-" :.'-:f'—;
20 T, = +125C Ty= 1-25'\(}‘l
=0
-&50

20 A5 40 45 0 05 10 15 2O
Input Vokage [V
VDD =5V, FSR = 22048 V, DR = & 2P5, best M

Figure 11. IML va input Signal

Ty=+25
20
Ta=<40°C )

-] |

"
T, = +125°C

Irtegral Monlinearty (2]
(-]

405 44 03 0ZF 01 0 01 0ZF O3 04 05

nput Viskaga {]
VDD = 5, FSR = 20512/, DR = & 3PS, best fit

Figure 12. INL vs Input Signal

Fiegral Morlirearity )

140
130
100
L T
woD=2%
50 w e
- L~ e
o [P0 ol
_.- .
20 [l
VDD =33V
o L 1
0 <40 20 0 N 40 B0 ED 100 120 140

Tamparatun (0]

Flgure 13. INL vs Temperaturs
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Typical Characteristics (continued)
atT,=25"C, VDD =233V, FSR=12.048 V, DR = B 5P5 (unless otherwise noted)

12 35
FSR=12048
1o = [—
l
. e ] o — B50 SP5
5 OR =860 SP5 3
L. g =
3 2
m 1. _| DR=1228P5 o 15
g s —— ] 128 S5
Df =8 EFE 10
z 5
& 85F5
o o
45 04 03 02 01 0 Of 02 Q3 04 05 20 Z5 30 35 40 45 50 55
Inpat Vikaga (W] Supply Vokaga (V)
FSR = 20.512 V FSR = 22048 V
Figure 14. Hel=s va Input Signal Figure 15. Molse va Supply Voltage
10 a0
g = —
8 =
5, £
]
g ° i
Zs = o 15
g 4 —— 3
. —— for—
2 5
1 n_
[ 0 it L —l =
<0 o 20 40 ©0 B0 G000 120 140 Egﬂggﬂggg%ﬁmggggﬁgggg
Temparaire {"C) 3. : L EE ]
FSR = 22 M3V, DR = B 5PS Gaim Emor (%)
F2R = 2048 Y, 185 units
Flgurs 16. Molas we Temparaturs Flgure 17. Galn Error Histogram
160 4
140 3
g 12 z > = ,“"#f
5 o g 1 - =
! i -
5 - E . e
g 40 2 -"f H"-
- a H_,.-"'"'r 1“""'\-.._“
o T T T -
-3 -2 A o 1 2 3 2048 -1.024 o 1024 248
Oftsat L58s) Input Sigral (V]
FER =2 (4B, 185 units Dirferentlal Inpuis; Includes nolse, offset and galn ermar
Flgure 18. Offest Histogram Flgure 13. Tofal Ernor va input Signal
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8 Parameter Measurement Information

8.1 Noize Performance

Delta-sigma (AL) analog-to-digital converters (ADCs) are based on the principle of oversampling. The input
signal of a AE ADC is sampled at a high frequency (modulator frequency) and subsequently filtered and
decimated in the digital domain to yield a conversion result at the respective cutput data rate. The ratio between
modulator frequency and output data rate is called oversampling ratio (O5R). By increasing the O5R, and thus
reducing the cutput data rate, the moise performance of the ADC can be optimized. In other words, the input-
referred noise drops when reducing the output data rate because more samples of the intemal modulator are
averaged to yield one conversion result. Increasing the gain alse reduces the input-referred noise, which is
particularly useful when measuring low-level signals.

Table 1 and Table 2 summarize the ADS5111x noise performance. Data are representative of typical noise
performance at T, = 25°C with the inputs shoried together externally. Table 1 shows the input-referred noise in
units of p\Vzes for the conditions shown. Mote that pVep walues are shown im parenthesis. Table 2 shows the
effective resclution calculated from uWgyz values using Eguatiom 1. The noise-free resolution calculated from
peak-to-peak noise values using Eguation 2 are shown in parenthesis.
Effective Resclution = In (FSR 1 Vs s | IN{2) {1)
Moise-Free Resclution = In (F5R { Vi uea) § IN[2) {2)

Table 1. Noise in uWges (WWVee) at VDD = 3.3 V

DATA RATE IR i T
{SPE] =614V A D3EV =048 V 024V 512V 0I5EN

a 1875 (187.5) 125 {125) £2.5 (62.5) 3175(3125) | 1562(1562) 781 [7.61)
16 187 5 (187.5) 125 {125) £2.5 (625 3125 (3125) | 1562 (1562) 781 [7.61)
a2 1875 (187.5) 125 {125) £25 (62.5) 3175 (3125 | 1562(1563) 781 761
B4 1875 (187 5) 123 (125) £25 (62.5) 3175 (3125) | 1562 (1562 781 (.61
128 1875 (187.5) 125 {125) £2.5 (62.5) 3125 (3125) | 1562(1563) | 7.1 (1235)
230 %875 (252.09) 125 [143.28) £2.5 [84.03) 31753952 | 1562(1606) | 7.1 (1653
475 1475 (266.92) 125 (227.38) 625 [79.08) 3175 (5682) | 1562(3213) | 7.81(2535)
540 1875 (430.08) 125 (265.93) B2.5 [118.63) 3125 (6426) | 1562(4078) | 7.1 (35.63)

Table 2. Effective Resolution from RMS Noise (Moise-Free Resolution from Peak-to-Peak Hoise) at

VDD =33V
DATA RATE FSR (Full-Scals Range)
(SPE) =6 144 W =4 096 V =2 048 W =1.024 W L2V 0256 W
8 16 (16} 16 (16} 16 [1E) 16 {1E) 16 {15) 16 {15)
16 16 (16} 16 [16) 16 [16) 16 {16) 16 {15) 16 {16)
32 16 (16} 16 (16} 16 [16) 16 {16) 16 {16) 156 {15)
B4 16 (16} 16 (16} 16 [16) 16 {16) 16 {16) 16 {16)
128 16 (16} 16 (16} 16 [16) 16 {16) 16 {16) 16 [15.33)
250 16 {15.57) 16 {15.75) 16 (15.57) 16 (15.66) 16 [15.86) 16 (14.75)
475 16 {15.49) 16 {15.13) 16 (15.66) 16 (15.13) 16 [14.95) 16 [14.26)
60 16 [14.8) 16 {14.9) 16 (15.07) 16 (14.95) 16 [14.61} 16 (13.8)
Autor: Igor Martos Iza - 45 -
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9 Detailed Description

9.1 Overview

The ADS5111x are very small, low-power, 18-bit. delta-sigma (AE) ansalog-to-digital converters (ADCs). The
ADS5111x consist of a AL ADC core with an internal voltage reference, a clock oscillator and an FC interface. The
AD51114 and ADS1115 also integrate a programmable gain amplifier (PGA) and a programmable digital
comparator. Figure 22, Figure 23, and Figure 24 show the functional block diagrams of ADS1115, AD51114, and
ADS51113, respectively.

The ADZ111x ADC core measures a differential signal, V. that is the difference of Ve and YViappy. The
converter core consists of a differential, switched-capacitor AYL modulator followed by a digital filker. This
architecture results in a very strong attenuation of any common-mode signals. Input signals are compared to the
internal voltage reference. The digital filker receives a high-speed bitstream from the medulator and oufputs a
code proporticnal to the imput voltage.

The ADS5111x have two available comversion modes: single-shot and confinuous-conversion. In single-shot
made, the ADC performs one conwversion of the input signal upon request, stores the conversion value to an
internal conversion register, and then enters a power-down state. This mode is intended to provide significant
power savings in systems that only require pericdic conversions or when there are long idle periods between
conversions. In continuous-conversion mode, the ADC automatically begins a conversion of the input signal as
soon as the previous conversion is completed. The rate of continuous conversion is equal to the programmed
data rate. Data can be read at any time and ahlways reflect the most recent completed conversion.

9.2 Functional Block Diagrams

o

E

E

]

Lt
-2 = &, Taom

Figure 22. ADS51115 Block Diagram
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Figure 23. ADS51114 Bleck Diagram Figure 24. ADS51113 Bleck Diagram
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9.3 Feature Description

931 Multiplexer

The ADS1115 contasins an input multiplexer (MUX), as shown in Figure 25. Either four single-ended or two
differential signals can be measured. Additionally, AIND and AIN1 may be measured differentially to AIMN3. The
multiplexer is configured by bits MUX[2:0] in the Config register. When single-ended signals are measured, the
negative input of the ADC is internally connected to GND by a switch within the multiplexer.

ADZT11E

AldD

S Y

—_—

AN

AlN2

AlN3

q__afb:_"I—
GND
Cogyright & 2016, Texas Instnaments Incompsonated

Figure 25. Input Multiplexer

The ADS1113 and ADS1114 do not have am input multiplexer and can measure either one differential signal or
one single-emded signal. For single-ended measurements, connect the AIN1 pin to GND externally. In
subseguent sections of this data sheet, AlNg refers to AIND and AlMy refers to AIN1 for the ADS1113 and
ADS1114.

Electrostatic discharge (ESD) diodes connected to VDD and GMD protect the ADS111x analog inputs. Keep the
absolute voltage of amy input within the range shown in Equation 3 to prevent the ESD diedes frem turning on.
GHND— 0.3V < Vi < VDD + 03V {3

If the voltages on the input pins can potentially viclate these conditions, use external Schottky diodes and series
resistors to limit the input current to safe values (see the Abzolute Maximum Rafings table).
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Feature Description (continued)
532 Analog Inputs

The ADS111x use a switched-capacitor input stage where capacitors are continuously charged and then
discharged to measure the vaoltage between AlNR and AlM,,. The frequency at which the input signal is sampled
is called the sampling frequency or the medulator frequency (fugg)- The ADS111x has a 1-MHz internal oscillator
that is further divided by a factor of 4 to generate fyop &t 250 kHz. The capacitors used in this input stage are
small, and to external circuitry, the average loading appears resistive. Figure 26 shows this structure. The
capacitor values set the resistance and switching rate. Figure 27 shows the timing for the switches in Figure 28.
During the sampling phase, switches 5 are closed. This event charges Cay 10 Ve, Caz 10 Viguw, and Cg to
(Visimpy — Viamny). During the discharge phase, 5, is first opened and then 5; is closed. Both Cyy and C,; then
discharge to approximately 0.7 V' and Cg discharges to 0 V. This charging draws a very small transient current
fram the source driving the ADS5111x analog inputs. The average value of this current can be used to calculate
the effective impedance (Z.), where L. = Viy { lavssace.

orwv

=] oM
.-«JNF.rJ—-"" o—g 07y Equivalent
89 cs Sa Circuk ANp
2 2 :D ZDIFF

ANy =0 0TV Al
T cez oD = 250 kHz Zou
= oTv

Figure 26. Simplified Analog Input Circuit

L

S I
P B |

Figure 27. 54 and 5; Switch Timing

The common-mode input impedance is measured by applying a commaon-mode signal to the shorted AlMz and
AlMy, inputs and measuring the average curent consumed by each pin. The common-mode input impedance
changes depending on the full-scale ramge, but is approximately § MO for the default full-scale range. In
Figure 26, the common-mode input impedance is Zoy,.

The differential input impedance is measured by applying a differential signal to AINg and AlM,, inputs where aone
input is held at 0.7 V. The current that flows through the pin connected to 0.7 W is the differential current and
scales with the full-scale range. In Figure 2§, the differential input impedance is Zogef-

Make sure to consider the typical walue of the input impedance. Unless the input source has a low impedance,
the ADS111x input impedance may affect the measurement accuracy. For sources with high-output impedance,
bufferimg may be necessary. Active buffers infroduce noise, and alse introduce offset and gain ermors. Consider
all of these factors in high-accuracy applications.

The clock oscillator frequency drifts slightly with temperature; therefore, the input impedances also drift. For most
applications, this input impedance drift is negligible, and can be ignored.
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Feature Description (continued)
9.3.3 Full-5cale Range (F5R) and L5B Size

A programmable gain amplifier (PGA) is implemented before the AX ADC of the ADS51114 and ADS1115. The
full-scale ramge is configured by bits PGA[2:0] in the Config register and can be set to £6.144 V', £4.008 V,
+2. 048 V, +1.024 WV, #0512 V, +0.258 V. Table 3 shows the FSR together with the corresponding LSB size.
Equation 4 shows how to calculate the L5B size from the selected full-scale range.

LSB =FSRf2"™ (£}
Table 3. Full-S5cale Range and Corresponding LSB Size
FER LSE SIZE
26144 v 1875 uV
24,096 Wit 125 p
£2 048 W 625 pV
21.024 W 31.25 p¥
#5112V 15.625 gV
2)256 W 8125 gV

{1} This parameter eupressas Me full-scale range of the ADC scaling.
Do not apgly mare than VDD + 0.3 W to the analog Inputs of the
devlce.

The FSR of the ADS1113 is fized at +2.048 V.

Analog input voltages must never exceed the analog input voltage limits given in the Absolute Maximum Ratings.
If a VDD supply voltage greater than 4 \V is used, the +8.144 W full-scale range allows input voltages to extend up
to the supply. Although in this case (or whenever the supply voltage is less than the full-scale range; for example,
VDD = 3.3 V and full-scale range = +4.098 V), a full-scale ADC oufput code cannot be obtained. For example,
with VDD = 3.3 V and F5R = +4.086 V, only signals up o Vi, = £3.3 V can be measured. The code range that
represents voltages [Viy| = 3.3 V is not used in this case.

934 Voltage Reference

The ADS111x have an integrated voltage reference. An external reference cannot be used with these devices.
Errors associated with the initial voltage reference accuracy and the reference drift with temperature are included
in the gain error and gain drift specifications in the Electnical Charactenztics table.

935 Oscillator

The ADS5111x have an integrated oscillator running at 1 MHz. No extermal clock can be applied to operate these
devices. The intemal oscillator drifts owver temperature and time. The cutput data rate scales proportionally with
the oscillator frequency.

936 Output Data Rate and Conversion Time

The ADS111x offer programmable output data rates. Use the DR[2:0] bits in the Config register to select output
data rates of 8 SP35, 16 3PS5, 32 SP5, 64 5P3, 128 5P5, 250 S5PS5, 475 5P3, or BG0 SP3.

Conversions in the ADS111x settle within a single cycle; thus, the conversion time is egual to 1/ DR.

9.3.7 Digital Comparator (AD51114 and AD51115 Only)

The ADS51115 and ADS51114 festure & programmable digital comparator that can issue an alert on the
AL ERT/RDY pin. The COMP_MODE bit in the Config register configures the comparator as either a traditional
comparator or 8 window comparator. In traditional comparator mode, the ALERT/IRDY pin asserts (active low by
default) when conversion data exceeds the limit set in the high-threshold register (Hi_thresh). The comparator
then deasserts only when the conversion data falls below the limit set in the low-threshold register (Lo_thresh). In
window comparator mode, the ALERT/RDY pin asserts when the conversion data exceed the Hi_thresh register
ar fall below the Lo_thresh register value.
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9.3.8 Conversion Ready Pin (ADS51114 and ADS51115 Only)

The ALERTI/RDY pin can also be configured as & conversion ready pin. Set the most-significant bit of the
Hi_thresh register fo 1 and the most-significant bit of Lo_thresh register to 0 to enable the pin as & conversion
ready pin. The COMP_POL bit continues to function as expected. Set the COMP_QUE[1:0] bits fo any 2-bit
value ather than 11 to keep the ALERT/RDY pin enabled, and allow the conversion ready signal to appear at the
AlERT/RDY pin ocutput. The COMP_MODE and COMP_LAT bits no longer contrel amy function. When
configured as & conversion ready pin, ALERT/RDY continues to require a pullup resistor. The ADS111x provide
an approximately 8-us conversion ready pulse on the ALERT/RDY pin at the end of each conversion in
continuous-conversion mede, as shown in Figure 28, In single-shot mode, the ALERT/RDY pin asserts low at the
end of a conversion if the COMP_POL bit is set to 0.

THH
_____________ B S
[T vy [ S ——— J'_;_?_‘ __________ :\_t\:\ —_ Input Slgnal
TH_L I~
Time Time
S ~ Latching
Laicking CEIT Commparan B Al Buocessiul
Comparnaior 2MEuUs Al Outpue ME Al Sy =
Dutput Response Fesponse Resmorse
Time Time
[~ Non-Latching
Ncun-meE Comparstor
g St
Time Time
TRADIMIINAL COMPARATOR MODE WINDOW COMPARATOR MODE
Figure 28. ALERT Pin Timing Diagram
ADS1114/5
Stk Converting | Corverting [ Converting | converng
Corversian Ready Canversion Ready Corversian Ready
—| f— EpE
ALERTRDY rl |—| I—l
{actve figh)
Figure 23. Conversion Ready Pulse in Continuous-Conversion Mode
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9.6 Register Map

The ADS111x have four registers that are accessible through the I°C interface using the Address Paointer
register. The Conversion register contains the result of the last conversion. The Config register is used to change
the ADS111x operating modes and gquery the status of the device. The other two registers, Lo_thresh and
Hi_thresh, set the thresheld values used for the comparator function, and are not available in the AD51113.

9.6.1 Address Pointer Register (address = N/A) [reset = N/A]
All four registers are accessed by writing io the Address Pointer register; see Figure 30.

Figure 34. Address Pointer Register

7 & E 4 3 2 1 0
fi fi [ 0 [ 0 | 0 [ [ P[1:0]
W-ah W-Oh W-Oh W-ah W-ah W-ah wi-0n

LECGEND: RAW = Readivite; R = Read only, W ="Wrhe only; -n = value afier resst

Table 6. Address Pointer Register Field Descriptions
Bt  [Fleid Type Reast Dezcriptlon
T2 Reserved W ah Always write 0h
I GREY ™ Oh Reglster address polnter
00 : Coreershon reglster

01 : Conflg reglster
10 : Lo_thresh reglster
11 - H_thresn reglster

96.2 Conversion Register (P[1:0] = 0h) [reset = 0000h]

The 18-bit Conversion register contains the result of the last conversion im bimary two's complement format.
Fallowing power-up, the Conwversion register is cleared to 0, and remains 0 until the first comversion is completed.

Figure 35. Conversion Register

15 14 13 12 11 10 ] a
D15 [ D14 [ E [ D1z | o [ 010 [ D9 [ 08
R-0h R-0h R-0h R-0h Re0h Re0h Re0h Re0h

7 & 5 4 3 2 1 0

07 [ D& [ D5 [ D4 | 03 [ D2 [ o1 [ ]
R-0h R-0h R-0h R-0h F-0h F-0h F-0h F-0h

LEGEND: RAW = Readivite; R = Read oaly; -n = value after reset

Table 7. Conversion Register Field Descriptions
Bit Flaid Type Resst Description
150 D{15:0 R 0000h 15-0it conversion result
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12 Layout

121 Layout Guidelines

Employ best design practices when laying out a printed-circuit board (PCB) for both analog and digital
compeonents. For optimal performance, separate the analog components [such as ADCs, amplifiers, references,
digital-to-analog converters (DACs), and analog MUXs] from digital components [such as microcontrollers,
complex programmable logic devices (CPLDs), field-programmable gate amays (FPGAs), radio frequency (RF)
transceivers, universal serial bus (LISB) transceivers, and switching regulators]. An example of good component
placement is shown in Figure 48. Althowgh Figure 48 provides a good example of component placement, the
best placement for each application is unigue to the geometries, components, and PCB fabricatiom capabilities
employed. That is, there is no single layout that is perfect for every design and careful consideration must ahways
be used when designing with any analog component.

Ground -, Ground Fill
( )—l o Plans B3 Eround Plane
BE Supply
Signal gg Generation
O Condiioring [~ ™ inerface
‘mn:ﬂm — Denice ? Ricracoerrolier ] rrars
O AmpiTors) B3 " | Connecior
Ground Fill i g Ground Fill or o

Figure 48. System Component Placement

The following outlines some basic recommendations for the layout of the ADS111x o get the best possible
performance of the ADC. A good design can be ruined with a bad circuit layout.

Separate analog and digital signals. To start, partition the board into analog and digital sections where the
layout permits. Route digital lines away from analeg lines. This prevents digital noise from coupling back into
analog signals.
Fill woid areas on signal layers with ground fill.
Provide good ground return paths. Signal return currents flow on the path of least impedance. If the ground
plane is cut or has other traces that block the current from flowing right next to the signal trace, it has to find
another path to refurn to the source and complete the circuit. I it is forced into a larger path, it increases the
chance that the signal radiates. Sensitive signals are more susceptible to EMI interference.

= lUse bypass capacitors om supplies io reduce high-frequency noise. Do not place vias between bypass
capacitors and the active device. Placing the bypass capacitors om the same layer as close to the active
device yields the best results.
Consider the resistance and inductance of the routing. Often, fraces for the inputs have resistances that react
with the input bias current and cause an added error voltage. Reduce the loop area enclosed by the source
signal and the retum cumrent in order to reduce the inductance in the path. Reduce the inductance to reduce
the EMI pickup, and reduce the high frequency impedance seen by the device.
Differential inputs must be matched for both the inputs going fo the measurement source.

= Analog inputs with differential connecticns must have a capacitor placed differentially across the inputs. Best
input combinations for differential measurements use adjacent analog imput lines such as AIND, AlIN1 and
AlMZ, AIN3. The differential capacitors must be of high guality. The best ceramic chip capacitors are CO0G
(MPO), which have stable properties and low-noise characteristics.
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‘ PACKAGE OUTLINE
DGS0010A ' VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

505 ;
a7s TIF SEATING PLANE—" |

1M1 B0
o (ST
- .

eel ' L 1o Log

DETAIL A
TYPICAL

42219844 052015

NOTES:

1. All Inear dmerskons are in millimeters. Any dimenslons in parentheslks are for reference anly. Dimenskoning and olerandng

per ASME Y14.5M.
2. This drawing |s sulbject to change without notice.
3. This dimenslan does not Include mold Aash, protruslons, or gate burs. Mald fiash, protrusions, o gate burrs shall not

exceed 0.15 mm per slde.
4. This dimension daes not Include Inkerigad lash. Interiead Nash shall not excead 0.25 mm per sloe.

3. Reference JEDEC registration MO-158T, varation BA.
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1.11. SENSOR HALL

SLEM
eSS

Current Transducer HTFS 200..800-P/SP2 |, =200 -400 -800A

Far the electronic measurement of currents : DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power)
and the secondary circuit (electronic circuit).

=

All Data are given with a R, = 10 k2

Electrical data

Primary nominal Primary cumsni Type RoHE since
Currant ms measuring range date code
g 121 by (A1 Features
Z00 = 300 HTFS 200-PIEP2 45326
400 = 600 HTFZ 400-PI2F2 2220 « Hall effect meazuring principle
=00 = 1200 HTFS $00-FiSP2 45080 = Galvanic [solablon bebween primary
and secongary clrcult
Vo Cutput volage {Analeg) @ 1, Vog12500,0 V' o) qw power consumption
lp=1 Woe20025 ¥ Loingie power supply +5V
Vg Referance valtage 1 - Output voltage W x0025 W « Rathmetri: affset
V., Cutput Impedance  typ 200 0 7, --40.2105°C
“Rﬂ Load Impedance = 200 kY « PCE feation by & &4 pins
R, Load reslstance =2 K . nsulates plastc case recognized
RC-.I' Cutgut Imternal reslstance <10 £ amnﬂ:lhg ta UL B4-v0
c, Capacitive loading < 1 yF
v, Supply voitage (= 5 %) 5 v
I Cumrent consumpdian @ V.= 3% 22 m#& ﬂd\rantage!;

= Small slze and space saving

Accuracy - Dynamic performance data
= Only ane design for wide cument

X ACouracy t"'IE |=_' .T*' 25°C N | e 3'”“' ratings range
E, Unearity emor 0. 1.5 x 1, sxD5  %ofl,  «High Immunity to extemal
TCV,  Temperature coefident of Vi @1, =0 2203 L Infestarence.
TCV,,  Temgerature cosflclent of V. £ 0.0 WK eV INIOUT
OV V. Temperature coatfident of Vi V. @ 1=0 €203 i
mm Temperature cosfclent HTUM A &= 0.05% of eadrgh . .
Vg, Magnatic offsel voliage @ I, = 0, Applications

after an overlcad of 3 x 1 =+ D5 % ofl

Proac P Forkilft diives
Reactian tme @ 10 % of <3 ps

= AC varable speed drives

! Respanse time to 90 % af I, stap =7 HE o Static converters for DS mator dives
diiat ot accurately Tolowed = 100 Al = Batiary suppled apelications
V. Cutput voltage nalse (DC .10 kHz) <15 MVEE | ninfemuntile Fower P
{CC.. 1 MHz) <40 mvpp " iag P
BW Frequency bandwidtn (-3 dB}® DC .. 20 W2 cumenen Moge Power Supglies
[SMPS)
General data | « Power supples for welding
T, Amolent operating temperature -a0_+105 ¢ 3ppications.
T, Amblent storage temperature -40 .+ 1035 i
m Mass i g N -
Slandards EM 50178 1997 Application domain
= [ndustral
Motes : "t s possible to overdrive ¥ with an external reference voitage
between 2 - 2.6 V providing Bs ablity o sink or Source apprai. 2.5 mA.
HExchuding offsat.
%Emall signal only i avold excesslve heatings of the magnetic core.
Puge W3
oTOR2TI4 LEY remrves Sw 93 o Dy ool mdeskors o i berecumin, N over normprove e, stbod oo oo www lem.com
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Current Trangducer HTFS 200..800-P/SP2

Isolation characteristics

W Rated Isolation woltage rms 130 W
with IEC &1010-1 standards and following condiions
- Single Insulatian
- Ower valtage categary 11l
- Pollution degree 2
- Heterogeneous field

L' Rated Isclation voltage rms 150 W
witn EM 50178 standards and following condiians
- Reirforced Insulatian
- Ower voltage categaory 111
- Pallution degree 2
- Heterogensous field
¥, Rms volage for AC |solation test, S0 Hz, 1 min 2.5 kv
v, Parilal gischarge extinetion voltage ms @ 100C =1 kv
v, Impulse withstand voltage 1.2/50 us 4 KW
acp Cregpage distance =4 mm
ocl Clearance distance =4 mm
cT Camparaiive trackng Index (Groug 1la) = 220
It Insulated cable Is used for the pimary drcult, the
voitage calegory could be Improved with the Tollowing table :
Cable Insulation [orimary) Category
HAR 03 oo CAT I
HAR 05 4000 CAT I
HAR OT SO0V CAT I
Safety

This transducer must b2 used In electiclelectronlc equipment with respect to
applicable stangards and satety requirements In @ccordance whh the following
manufacturers aperating Instructions.

Cautlon, risk of edecirical shock

When aperating the transducer, certain parts of the madule can camy hazardows
voltage (eq. pimary bushar, power SUpply).

Ignoring this warming can lead o Injury andfor cause seripus damage.

This ransducer ks a bult-in device, whose conducting parts must be Inaccessile
after Installaticn.

A pratective hausing or addiiional shield could be used.

Main supply must b2 able to b= disconneched.

Page 23
O7082Ti4 LEM romrves $m dgid bn vy ool moifesbors o @ emcioen, oo bo o e, sthod e i, W B OO
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SLEM
-':-fr | 1.‘::

Dimensions HTFS 200..800-P!SP2 (in mm. 1 mm = 0.0384 inch)

- i
T
025205 =5 =

Required Connection Circuit

Terminal Fin

[ H1Fs 1.45%
2.0
Puigr) Vref(INKOUT) 3...Cutput

2. NreqINCUT)

3 Output

:lznnr JT_”"F o
2 T
1l T steF +5Y

Operation Principle

[ v
| Wral{PASUT)
i
; I

Mechanical characteristics Remarks

o Goneral tolerance £ 0.2 mm » W, 5 pasltive when I flaws In the direction of the amow.

« Fluation ApiNEx B 1.0 » Temperature of the pimary condustor shoukd not excead

« Recommenged PCH hole @ 1.2 mm 120°C.

= Fasiening & conneclion of secondary 4 pins 0.5 x 0.25

Recommenged PCE hole 2 0.7 mm

Page A3

0708274 LEM wmervm e oel B cerp oo modicsdors on G fwacdres, noode D oo S, s e . WL com
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EVALUATION FIT AVAILABLE

MAX31856 Precision Thermocouple to Digital Converter
with Linearization

General Description

The MAX3I1856 performs coldjunction compensation
and digitizes the signal from any type of thermocouple.
The ocutput data is formatied in degrees Celsius. This
converter reschves temperatures to 0.0078125°C. allows
readings as high as +18B00°C and as low as -210°C
(depending on thermocouple type), and exhibits thermeo-
couple voltage measurement accuracy of $0.15%._ The
thermocouple inputs are protected against overvoltage
conditions up to +45W.

A lookup table (LUT) stores linearity comection data for
several types of thermocouples (K, J, M, R, 5. T, E, and
B). Line frequency filtering of 50Hz and 80Hz is included,
as is thermocouple fault detection. A SPl-compatible inter-
face allows selection of thermocouple type and setup of
the conversion and fault detection processes.

Applications

» Temperature Controllers

# |ndustrial Ovens, Fumaces, and Environmental
Chambers

# |ndustrial Equipment

G.’ﬂ'ar.'-'lﬂ informanon appears at end of data sheat

Typical Application Circuit

Benefits and Features

Provides High-Accuracy Thermocouple Temperature

Readings

» Incledes Automatic Linearization Correction for 8
Thermocouple Types

= +0.15% (max, -20°C to +85"C) Thermocouple Full-

Scale and Linearity Emor
18-Bit, 0.0078125°C Thermocouple Temperature
Resolution
Internal Celd-Junction Compensation Minimizes
System Components
= #0.7°C (max, -20°C to +85°C) Cold-Junction
Accuracy
+45V Input Protecion Provides Robust System
Performance
Simplifies System Fault Management and
Troubleshooting
= Detects Open Thermocouples
= Owver- and Undertemperature Fault Detection
50Hz/'60Hz Moise Rejection Filtering Improves
System Performance

14-Pin TS50P Package

T-TER; Rev & I9E
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MAX 31856

Absolute Maximum Ratings

AVDD, DNDD........
T+, T-, Blas....
T+, T, Blas....
Al ThEr PING ... :
Continuous Fower Dissipation [Ta = $70°C)
TESOP (gerate 9. 1MWIC aDeve +70°C).......
E=D Pratection (All pins, Human Sody Model).

Precision Thermocouple to Digital Converter
with Linearization

Operating Temperature Range...
Junctan Temperatura ......._....
Starage Temperature Rangs

- S5 C 0 H125°C

S |
-65°C ta +150°C

Lead Temperature {solderng, 10s) .. eemseesreareennee FADOTC
Solgering Temperature
{Tefow]) ...........Se8 IPCIJEDEC J-STD-0204 Specification

Shruccres Bayon Pecow s arche “Afoksts Adanime Seliogs” mey coue pasmanen damage I e dwdoe, Thass see siexs mings ool s kectiomal cpenation of e dawor of hass
o any oifver conchion ba o Moaw indicalad i b cpenatonsl seciors of e seaficaions @ nal mplvd, Eqoaes o ateckiy masimum cling ooy for srieoed packds ey s
s rlutay.

Package Thermal Characteristics (Mote 1)

TS20P

Junclion-la-Ambient Thermal Resistance (8] ... 110°CAV Junction-lo-Case Thermal Resistance {8 c)......... 300N

Mote 12 Package thermal reslstances were cotalned using the method described I JEDEC spectication JESDS1-T, using & four-layer
baard. For detalied Information on package thermal conslderations, refer to www.maximintegrated. comithermeal-tuborial.

Recommended DC Operating Conditions
[T =-55'C to +125°C, unless otherwise noted. jNotes 2 and 4)

PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX | UNITS
Power-Supply Voltage Vavop. 3.0 33 16 v
Vowop
AVDD-DVDD -100 100 | my
Cable Reslsance Fcage | Perlead 40 k0
Input Logic 0 WL 038 v
Input Lagic 1 Wik 21 v
Electrical Characteristics
[3.0¥ £Vpg S 26V, T =-55°C to +125°C, unless oineratse noted. j{Notes 2, 3, and 4)
PARAMETER SYMBOL CONDITIONS MIN TYP UNITS
. coent | Standby 528 10 )
LI
weely B2 [ active conversion 12 2 ma
Themacouple Temparature 19 Sits
Resolutian 00078125 "G
Calg-Junction Temperature Data .
Hesahilon 0015625 [
Ta = +25'C - +10
Ta =-20°C to +85°C -0 265
Tnemocouple Input Blas Current | ypglas n&
Ta =-55°C 0 +105°C 20 #110
Ta =-55°C 10 +125°C 20 +200
waw.madmintegrated.com Madm Irtegrated | 2
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Electrical Characteristics (continued)

[0V £ Vg € B8V, Te = -55°C b +125°C, uniless othenvise noted J(Motes 2, 3, and 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ty = +25°C 2
Tnemmacouple Ingut Diferential | Ta =-20"C 0 485°C - + oA
Blas Cumrent (Naote 4) Ty, =-55'C o +105"C 55 +55
Ts = -55°C 10 +125°C -0 +10
Ingui-Refered Molss Wiy el 13 HVEman
Ay =32 0.4
Power-Supgly Rejection PSR | Coloqunction sensar 015 o
_I'fh':':':;n':':“’em Valtage Veom 27 2,85 v
:;:‘:;;DE::REEET Valiage VireaT 0.1 v
Blas Voliage Vaiag 0.735 v
BIAS Output Reskstance Fgiss F kD
Input Comman-Mote Range 05 14 v
To = +35°C 005 +0.05
T =-20°C tp +B5°C 015 +0.15
Full-Scake and INL Error (Mo §) Ty =-40°C fp +105"C 0z +02 | wFs
Ts=-40°C tp +125"C 03 +0.3
Ty = -55°C ip +125°C 0.35 +0.35
Ty = +35°C 0.0 +0.0
T =-20°C tp +85°C -0.015 +0.015
Input Offset Vottage (Mote 7) %FS
Ty =-40°C tp +105"C -0.017 40.017
T, =-55°C tp +125°C 0,02 +0.02
Ta=+25°C 7.5 +78
g | TAT2UCIDsESC A7 +117
Ta=-40°C to #105°C 433 +13.3
Ta=-55"C 0 2125°C 156 +156
Input OMset Volage ny
Ta=+25°C 20 £20
g |TAT2UCID 85T 28 +21
Ta=-40°C to #105°C 33 +33
Ta=-55"C o 2125°C ET +38
Ty =-20°C ip +85°C o7 +07
Cald-Junstion Temperature Emoe Ty =-40°C fp +105"C -1 +1 c
T =-55°C 10 +125°C 2 42
Cvervaltage Rising Thresnokd Vapo— Vapot Vavoo | o
{Nte ) 0.1 017 +0.35
Cvervaltage Hysieresls 0.0% v
waw madmintegrated com Kadm Integrated | 3
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Electrical Characteristics (continued)
[3.0V = Vpg = 36V, T = -55°C 10 #125°C, unless ctherwise noted. jNotes 2, 3, and 4)

PARAMETER SYMBOL COMDITIONS MIN TYP MAYX | UNITS

Undervoliage Falling Eoge
Thresnold {Mote &)

0.3 -0AT o v

Undervoliage Hystarests 0.0% v

Type B,
Te =00 125°C, o +0.25
Trg = B5'C i +1798°C

Type E,
T =-55'C 10 +125°C XTI +0.06
Trg =-200°C to +1000°C

Type o,
Ta=-55"C 0 +125"C 0.1 +0.10
Tro=-210°C to +1200°C

Type K.
Ta =-55"C 10 +125°C 013 +0.12
Themacouple Linearity Tyg = -200°C 10 +1372°C
Camactian Emor Type N,

Ta =-55"C 10 +125°C -0.oa +0.08
Trg = -200°C t0 +1300°C

Type R,
Ta=-50"C f0 +125°C -0ia +017
T1o=-30°C ta +1766"C

Type 5,
Te, =-80°C 1D +125°C 016 120
Tro=-50°C to +1788°C

Type T,
Te =-55'C 10 +125°C 007 +.07
Trg =-200°C to +400°C

1-Shot canversion ar first
corversion In aulc-canersion 143 155
madsa (G0HzZ)

1-Shol conversion o first
Temperature Convarsion Time conversion In auto-corversion 163 185

{Thermoccuple + Cald Junction) fzony | mode (50Hz) M

Autn converslan mode,
conversions 2 thraugh n (B0Hz)

Auto conversian mode,
conversions 2 thraugh n (S0Hz)

wenw makimintegrated com Kiadm Integrated | 4
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Electrical Characteristics (continued)

[3.0V £ Vg £ 38V, T =-55°C to #125°C, uniless othenwise nofed. }Noles 2, 3, and 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MaX | UNITS
Commeon-Made Rejection CMR 0.5V S Vo 5 1.4V 70 a8
SOME0HZ Molse Rejaction Fungamental and harmenics 91 a8
SERIAL INTERFACE

Ingut Leakage Cument ILEak | (Mote 5} -1 + WA
Cuipaut High Volage Vos lgour = -1.6mA Vo -0.4 v
Output Low Violiage VaL lgur = 1.6mA 04 v
Input Capacitance Ty -] pF
Sertal Clock Fraquancy famL 5 MHz
SCK Pulse High Wit tox 100 NG
SCK Pulse Law Wigih oL 100 g
SCK Rise and Fall Time tg. i £y = 10pF 200 g
€5 Fall to 30K Rlse tes £, = 10pF 100 niE
SCK to C8 Hold tecu Cy = 10pF 100 Mg
C5 Rlse to Cutput Clsable tenz Cy = 10pF 40 &
Data to SCLK Setup oo 35 i
SCLK fo Data Hold tcoH 35 g
SCHK Fall fo Ouiput Data Valk tcoo £y = 10pF 80 niE
CE Inactive Time town {Mote 3} 40D nE

Hote 2: Al voliages ars referenced to GND. Cuments enterng the IC are spectled posltive, and cuments exiing the IC are negative.
Mote 3 All Seral Interface timing specifications are quarantesd by design.
Mote &: Spedfication Is 100% tested &1 Ts = +25°C. Speciication Imits over temperatune {Ta = Tyyy 10 Tyyax) are guaranteed oy

deslgn and characterization; not production tested.
Mote 5: For all pins except T+ and T- (e the Thermocouple Input Blas Cument parameter In the Siecirical Characiensics table.
Hote & Using 3 commion-maode voltage other than Vgys; will change this specification. See the Typical Cperating Charactedstics

Tor getalls.

Mote 7:  Input-referred full-scale voltage s 78.125mY when AV = § and 5 19.531mV when AV = 32
Mote 8. Overvoltage and undervoliage imis apply to T+, T-, and BIAS pins.

Autor: Igor Martos Iza
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Y,
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NOTE: 3008 CAN BE EITHER FOLARITY, TIMING BHOWS FOR CROL

{L m_.é i-'_
o ) 't}‘} T m—
R e .\ L
WRITE ADCRERS BYTE READ DTAEYTE

Figure 1. Timing Diagram: 5P Read Data Transfer

"
W=ITE KICREES EVTE

NIOTE: 3GLE CAM BE HTHER FOLARITY, TIMING BHOWN FOR CPOL=1L

Figure 2. Timing Diagram: 5P Wiite Data Transier

waw.maximinbegrated.com
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