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ES5108 3 1/2 Digit

ADC with serial output

Features

e Multi-function measuremergystem:

+ Analogto digital corverter
* Shortcircuit beeper
* Frequenyg counter

e Frequeng counter auto range from 2KHz to
20MHz

e Low batterydetector
e Displayhold andMax/Min.
e Triplex LCD display

* Full 31/2-Digit Display.
* Annunciators—Hold, Max/Min, KHz,
MHz, Low-bat,Continuance.

x 1 annunciatodrive pin for unit display

x 3 decimalpointdriverswith 3 independent
controlpins.

* Polaritydriver.
+ Displays"OL" for inputoverrange.

e Providesserialdataoutput.
e Guaranteederoreadingwith zeroinput.

e Truepolarity indicationfor precisionnull detec-
tion.

e Corvenient9V batteryoperation.

e Low noiseA/D corverter:

*

Differentialinputs,1pA biascurrent.
Differentialreferencdor ratiometriconms.

*

* On-chip voltage reference, 60ppm/°C
drift.

Low linearity error.

*

Description

The ES5108is designfor 3 1/2-Digit Digital Multi-
meter which combinesan integrated A/D corverter
MAX/MIN, hold, shortcircuit beeperlow batteryde-
tector afrequeng counter andserialdataoutput.

A 'HOLD’ input allows the ES5108to hold the cur-
rent A/D readoutor frequeng readout.The frequeng
counteris auto-rangingfrom 2KHz to 20MHz over a
five decadeangewith KHz andMHz annunciators.
Short circuit beeperwill soundwhenever the readout
is lessthan 30 after enablingthe short circuit beeper
This featureis usefulin detectingshortcircuitswithout
watchingthe LCD.
TheES5108rovides3independendecimalpointdriv-
ing pinsfor the manufcturerto determinewhich deci-
mal point or unit is display the 3 decimalpointdrivers
arebuilt-in ES5108.

Application

Digital panel meters,digital multimeters,thermome-
ters,capacitanceneterspH meters photometersetc.
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Block Diagram
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Pin Assignment

1 LQFP-48pin
3
LdQ m =
HESZ22¥32z 888
OCO<C>>0>0>WLomWM
4847 46454443424140393837
VREF- [ |1 @ 361 CLK
VREF+ [_|2 35 ] BZINS
DGND[__ 3 M 34 1 BZOUT
osc3[__ 14 33 JLB
0sc2l |5 g 32— HOLD
Ooscil__|6 = 31 1 MAX
INT |7 ) 30 | RESET
FREQ/NVOLT 8 o0 291 DP3
v+L_]9 — 28 __1DP2
CONT/-/MHz [ 10 271 DP1
B4/C4/DP3_| 11 26/ 1 ANNUNC
KHz/F3/E3[__| 12 25 I DINT
1718192021222324

A2/G2/D2[__] %,
B2/C2/DP1l

A3/G3/D3 x
B3/C3/DP2L__ |
MAX/F1/E1

HOLD/F2/E2[_|
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2 SSOP-48pin

FREQ/VOLT [
v+ [ ]
CONT/-IMHz [_]
MIN/B4C4/DP3 [
KHz/F3/E3 [__]
A3/G3/D3 [__|
B3/C3/DP2[ |
HOLD/F2/E2 [ |
A2/G2/D2 [
B2/C2/DP1[__]
MAX/F1/E1 [ |
A1/G1/D1 |
B1/C1/BAT [_|
com1 |
com2 [
com3 [
FREQ-IN [_|
DINT [_]
ANNUNC [
DP1 [ |

DP2 [ |

DP3 [_|

RESET [_|
MAX/MIN  []

O~NO O A, WDN P
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. ]osc2
[ Josc3
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1 VREF+
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] CREF+
| | CREF-
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- TVIN+
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3 DIP-40pin
v+ 11O vV 40— osc1
CONT/-/MHz |2 39 ] osc2
B4C4/DP3[__] 3 381 0OSC3
KHz/F3/E3[_|4 37_1 DGND
A3/G3/D3[__]5 36| ] VREF+
B3/C3/DP2[__| 6 35 ] VREF-
HOLD/F2/E2 |7 m 34| ] CREF+
A2/G2/D2 [ 8 0 33[__] CREF-
B2/C2/DP1[___|9 0 321 ANA-COM
MAX/FL/EL 10 = 31 JVIN+
Al/G1/D1 [ |11 o 30[___ ] VIN-
B1/C1/BAT[ |12 o0 29[ ] cCAz
comi[__]13 @) 28| ] VBUFF
CoM2 [ |14 M 271 CINT
cCoM3[__]15 26 1V-
DINT [_|16 251 BZINN
ANNUNC [ ]17 24| 1 BZOUT
DP1 [ |18 23] HOLD
DP2 [_]19 22 1 MAX
DP3 [_|20 211 RESET
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Pin Description

| PinNo. | Symbol | Type | Description
1 VREF- - Low differentialreferencanput connection.

2 VREF+ - High differentialreferencenput connection.

3 DGND - Pull highto V+ all LCD segmentswill beactivated.

4 0OSC3 - Crystaloscillatorconnection.(RC)

5 0OSC2 - Crystaloscillatorconnection.(output)

6 0OSsC1 - Crystaloscillatorconnection.(input)

7 INT (0] Integrationstatusflag.

8 FREQ/NOLT I Frequenyg counter/wltagemeasuremergelectpin. Connectingto V+
will enablehefrequeng counterconnectingo TEST1or openwill ex-
ecutevoltagemeasuremenihis pin is internally pull down to TEST1.

9 V+ P Positive supplyvoltage.

110 | CONT/-/MHz | O | LCD segmentdrive.(Continuity., polarity, MHz)

11 B4/C4/DP3 (0] LCD segmentdrive. (B4, C4,decimalpoint3)

12 KHz/F3/E3 O LCD segmentdrive. (KHz, F3, E3)

13 A3/G3/D3 (0] LCD segmentdrive. (A3, G3,D3)

14 B3/C3/DP2 (0] LCD segmentdrive. (B3, C3, decimalpoint2)

15 HOLD/F2/E2 | O LCD segmentdrive. (DataHold, F2, E2)

16 A2/G2/D2 (0] LCD sggmentdrive. (A2, G2,D2)

17 B2/C2/DP1 (0] LCD segmentdrive. (B2, C2,decimalpoint 1)

18 MAX/F1/E1 (0] LCD sggmentdrive. (Max, F1,E1)

19 A1/G1/D1 (0] LCD segmentdrive. (A1, G1,D1)

20 B1/C1/BAT (0] LCD segmentdrive. (B1, C1,low battery)

21 COM1 (0] LCD commondrive#1.

22 COM2 (0] LCD commondrive#2.

23 COM3 (0] LCD commondrive#3.

24 FREQ-in I Freguenyg counterinput pin.

25 DINT (0] De-Intgyrationstatusflag.

26 ANNUNC O | Squarewave outputat the LCD backplandrequeng, synchronizedo
COML. Connectingan LCD segmentto ANNUNC pin turnsit on; con-
nectingto backplandurnsit off.

27 DP1 I 1st decimalpoint selectioninput for voltage measurementnternally
pulled-davnto TEST1.

28 DP2 I 2nd decimalpoint selectioninput for voltagemeasuremeninternally
pulled-davnto TESTL1.

29 DP3 I 3rd decimalpoint selectioninput for voltage measurementnternally
pulled-davnto TEST1.

30 RESET I Resetinput pin. Connectingto V+ will cancelboth MAX/MIN and
Hold functions.

31 MAX I MAX inputpin. Pulseto V+ to enableMAX function.

32 HOLD I Hold input pin. Connectingo V+ for hold function.

33 LB O Low batteryflag. Pull highif low battery

continuedon next page. .

*This tableis for ES5108L
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...continuedfrom previouspage
PinNo. [ Symbol | Type | Description
34 BZzOUT (0] Piezobuzzeroutput.Driving abuzzerat 2.5KHz audiofrequeng.
1. Wheneerthereadouts lessthan30 andBZINS is connectedo
V+, BZOUT will generate2.5KHz soundoutput.
2. Wheneer the BZINM is connectedto V+ it will force the
BZOUT to generate®.5KHz soundoutput.
35 BZINS I Buzzer control slave input. This pin is internally pulled-davn to
TEST1.SeeBZOUT
36 CLK I Externalclock input pin for serialdataaccessing.
37 SDO O | Serialdataoutputpin.
38 BZINM I Buzzercontrolmastepin. Thispinisinternallypulled-davnto TEST1.
SeeBZOUT
39 EOC O | Endof corversionindicator
40 V- P Negative supplyvoltage.Connectingo batterynegative terminal.
41 VINT - Integratoroutput.
42 VBUFF - Integrationregisterconnection.
43 CAz - Auto-zerocapacitorconnection.
44 VIN- I Analoglow inputsignal.
45 VIN+ I Analoghighinput signal.
46 ANA-COM O | Setthecommon-modeoltagefor thesystem.
47 CREF- - Negative capacitorconnectiorfor on-chipA/D corvertet
48 CREF+ - Positive capacitorconnectiorfor on-chipA/D corvertet

Note:
1. -/MHz for ES5108D

Absolute Maximum Ratings

| Characteristic | Rating
SupplyVoltage(V+ to V-) 12v
AnalogInput Voltage(eitherinput) V+ to V-
Referencénput Voltage(eitherinput) V+ to V-
Clock Input DGND to V+
Pawer Dissipation(plastipackage) 800mwW
OperatingTemperature 0°Cto+70°C
StorageTemperature —65°C 10 160°C
LeadTemperaturgsoldering,10sec) 270°C
Electrical Characteristics
| Parameter | Symbol[  TestConditon | Min. | Typ. [ Max. | Units |
DC CharacteristicZero In- - Vin = 0.0V, full- -000.0 +000.0 | +000.0| Digital Reading
put Reading scale=200.0mV
continuedon next page. .
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...continuedfrom previouspage

Parameter | Symbol|  TestConditon | Min. | Typ. | Max. | Units
RatiometricReading — ViN=VREr, 999 999/1000| 1000 | Digital Reading
VREF=1OOmV
Linearity (Max. deviation - full-scale=200mVor -1 +0.2 1 Counts
from beststraightline fit) full-scale=2.000V
Roll-over Error - —Vin=+Vin ~ -1 +0.2 +1 Counts
200.0mVv
Common Mode Rejection - Vem=£1V,Vin=0V - 50 - uVIV
Ratio Full-Scale=200.0mV
Low batteryflag - V+ to V- 6.6 6.9 7.2 \%
Noise - Vin = 0V, full- - 15 - u\Vp-p
scale=200.0mV
Input LeakageCurrent - Vin =0V - 1 10 pA
ZeroReadingDrift - Vin = ov, - 0.2 1 uV/°C
0°C<Tjp <470°C
Analog COMMON Voltage - 25K Between 2.8 3.0 3.2 \%
(with respecto V) Common and Posi-
tive Supply
AnalogCOMMON Temper - 25K Between - 60 75 ppmFPC
atureCofficient Common and
V+,0°C<TA<L 70°C
SegmentDrive Voltage - VTtoV =9V 4 5 6 Y
BackplaneDrive Voltage - VttoV—=9Vv 4 5 6 \%
Supply Current (Does not - Vin=0V - 1.2 1.6 mA
includeCOMMON current)
. - V]H(VFRE) Vt—15 - — V
ll;:/ee(?ueny counterinput Vit ene) DGND
+1.5
Inputterminals:
BZINM, BZINS, MAX/MIN, HOLD, RESET FREQ/\VOLT, CLK, DP1,DP2,DP3
Inputlogic highvoltage - Vt—1.5 - - \
Inputlogic low voltage B DGND
+1.5
Pull down current - Vin=V+ - 5 - UA
AC Characteristics
Characteristics Symbol | Min. | Typ. | Max. | Unit
LCD displayfrequeny Fieq - 167 - Hz
Operatingfrequeny Fock - 40 — KHz
Buzzerdrive frequeng Fyrout - 2.5 - KHz
FREQ-INWaveformRising Time Ty - — 20 ns
FREQ-INWaveformFalling Time | Ty - - 20 ns
FREQ-INWaveformPulseWidth Tpw 17 — — ns
Clock Delay Time Ty 1 — | 5000 | us
DataSet-upTime Tas - — 500 ns
EOCPulseWidth Teoe - - 10 ms
Clock PulseWidth Tek 500 — — ns
MAX/MIN duration Ton 0.8 - - sec
MAX/MIN andHOLD Keys
Key debouncdime Taep - 32 38 ms
Key holdtime Tan 50 — — ms
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4 Timing Waveforms

1.Frequency Counter Input Waveform

W

2.Serial Data Output Fi T 4%

- J:
—

%*4 fa—To

LN ]
CLK —! U U U L J U
16CLOCK541
—>’<—Tds

SDO /

Li 16 BITS DATA 4J

Functional Description

1 Analog Common

The Commonpin is usedto setthe common-modvoltagefor the systemin which the input signalsare floating with

respecto the power supplyof the ES5108. In mostof the applications VIN-, VREF- and COMMON pins aretied to

the samepoint, sothatthe commonmodevoltagecanbe removedfrom the referencesystemandthe corverter In some
applictions,VIN- may not at the samepointwith COMMON andthusa commonmodevoltageexistsin the system,The
high CMRR(86dbtypical) of the ES5108cantake careof thiscommonmodevoltage. Neverthelessit shouldbe careto

preventthe outputof theintegratorfrom saturation.

The COMMON pin is alsousedasa voltagereference.It setsa voltageof around2.9 volts more negative thanthe
positive supply The COMMON voltageof ES5108hasa low outputimpedancef 151 typical.

TheanalogCOMMON is tiedinternallyto anN-channeFET capableof sinking30mA. This FET will holdthe COM-
MON voltageat 2.9 volts whenanexternalload attemptgo pull the COMMON voltagetowardthe positive supply

The sourcecurrentof COMMON is only 10uA, soit is easyto pull COMMON voltageto a more negative voltage
with respecto the positive supply

Whenthetotal supplyvoltageis large enoughto causethe zenerto regulate(>7V),the COMMON voltagewill have
alow temperatureoeficient typically lessthan60ppm /°C. This voltagecanbe usedto generatehe ES5108reference
voltageandaneternalvoltagereferencewill beunnecessarin mostcases.

9 November23, 2006
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2 Reference Voltage

For a1000countsreading theinput signalmustbe equalto thereferencevoltage.As aresult,it requiresheinput signal
be twice the referencevoltagefor a 2000 countsfull-scalereading. Thus, for the 200.0mVand 2.000V full-scale, the
referencevoltageshouldequal100.0mVand1.000V In someapplicationghe full-scaleinput voltagemy be otherthan
200mV or 2V, but 600m\. For example,the referencevoltageshouldbe setto 300mV andthe input signalcanbe used
directly without beingdivided.

Thedifferentialreferencecanbe usedduringthe measurementf resistorby theratiometricmethodandwhenadigital
readingof zerois desiredfor V;,#0. A compensatingffsetvoltagecanbe appliedbetweenCOMMON andVIN- and
the voltageof beingmeasureds connectedetweenrCOMMON andVIN+.

3 System Timing

The oscillatorfrequeng is divided by four prior to clocking the internaldecadecounters. The signalintegratetakesa
fixed 1000countstime periodwhich is equalto 4000clock Pulses.The backplanalrive signalis derived from dividing
clockfrequeng by 240. To make amaximumrejectionof line frequeng(60Hzor 50Hz)noisepickup,thesignalintegrate
period shouldbe a multiple of the line frequeng period. For 60Hz-noiserejection, oscillator frequencieof 120KHz,
80KHz, 60KHz,48KHz,40KHz, etc. shouldbe selected For 50Hz rejection,oscillatorfrequencie®f 100KHz,50KHz,
40KHz, etc. would be suitable.

For all rangesof frequeny R,;. shouldbe 100K 2, C,. is selectedrom the approximateequationf~0.45/RC.For
48KHz clock (3reading/secondy;,s.=100PF

4 Integrating Resistor

Theinput buffer amplifierandintegratorboth have classA outputstagewith 100uA of quiescenturrentandcansupply
20uA drive currentswith negligible linearity errors. The integratingresistorshouldbe chosento remainin the output
stagelinear drive region. It shouldbe noticedthat the integrating resistorshouldnot be so large suchthat the leakage
currentsof printedcircuit boardwill induceerrors.For a200mV full-scalethe recommendeéhtegratingresistorvalueis

47K 2 andfor 2V full-scaleis 470K(2.

5 Integrating Capacitor

Theintegrating capacitorshouldbe selectedo maximizeintegratoroutputvoltageswingwithout causingoutputsatura-
tion. If theanalogCOMMON is usedasvoltagereferenceat2V full-scaleintegratoroutputswingis satishctory For
3 readings/secon8KHz clock) a 0.22uF valueof C;n is suggestedWhendifferentoscillatorfrequenciesreused,
CinT mustbechangedn inverseproportionto maintainthe nominal+2V integratorswing.

Theintegratingcapacitoishouldhavelow dielectricabsorptiorto minimizeroll-overerror. An inexpensve polypropy-
lenecapacitomwill work well.

6 Auto-Zero Capacitor

The auto-zerocapacitorsize hassomeinfluenceon systemnoise. A 0.47uF capacitoris recommendedor 200mV full
scalewherenoiseis very important. A 0.047uF capacitoris adequatefor 2V full-scale applications. A mylar type
dielectriccapacitoris adequate.

7 Reference Voltage Capacitor

WhenVIN- istiedto analogCOMMON, a 0.1uF capacitoladequat¢o bethereferencecapacitor If alargecommon-mod
voltageexistsandtheapplicationrequiresa200mVfull scalealargervalueis requiredto preventroll-overerror A 1.0uF
capacitowill holdtheroll-overerrorto 0.5 count.

10 November23, 2006
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8 TEST

The TEST pinis tied to theinternallygeneratedligital supply It's potentialis 5V lessthanV+. ThusTESTmaybeused
asthe negative power supplyconnectiorfor externallygeneratedegmentdrivers.

If TESTis pulledlow to V— all sggmentplustheminussignwill beactivatedandthedisplayshouldread-1888.For
suchoperation the sggmenthasa constantDC voltageandmay destrgy the LCD displayif left in this modefor several
minutes.

9 Frequency Counter

The ES5108provides 2KHz to 2MHz five-decadeauto-rangefrequeny counter In the countermode, pulsesat the
FREQ-INwill be countedanddisplayed.Thefrequeng counterderivesits time basefrom the clock oscillatorandgets
onereadoutpersecondThefrequeny counteraccuray is determinedy the oscillatoraccurag. For accuratdrequeng
measuremeng 40KHz quartzcrystaloscillatoris recommended.

Thedecimalpointsareautomaticallysetto frequeng mode.Seéollowing table:

FREQ-IN Decimalpoint | Annunciator
OKHz to 1.999KHz DP3 KHz
2.0KHzto 19.99KHz DP2 KHz
20KHzto 199.9KHz DP1 KHz
200KHzto 1999KHz NONE KHz
2.0MHzto 19.99MHz DP2 MHz
20MHz or more DISPLAY "OL"

10 Hold, MAX and MAX/MIN

"Hold" functionwill hold the currentreadoutandcorverteroperation.

"MAX" functionin ES5108Lwill displaythe maximumvalue.

"MAX/MIN" functionin ES5108Dhastwo mode: MAX andMIN. Whenthe MAX/MIN is pressedor thefirsttime, the
meterdisplaysthe maximumvalue. Whenthe MAX/MIN is pressedagain,the meterdisplaysthe minimumvalue. The
meterreturnsto normalmodeif theMAX/MIN is pressednorethenoneseconds.

11 Serial data output

the ES5108providesserialdataoutputfor usein connectiorwith microcontrollers.During this operation ES5108uses
CLK, SDOandEOCpins. Thefollowing is thetiming diagramof this connection.

The EOCpin will bepulledHIGH attheendof conversionandthe contentof serialoutputdatabuffer will updatesimul-

taneously

Thewaveformof EOCpin will goLOW assoonasCLK pin recevesclock signal.Otherwiséhe EOCpin will stayHIGH

andthengo LOW in 10ms.

Serialdataoutputformat:

[DI5 [ D14 [ DI13[ D12 D11 [ DI10| D9 [ D8 [ D7 | D6 D5 D4 [ D3| D2 [ D1[ DO |
LSB MSB

1. VoltageMode:

(a) DO(Polarity): '1’ for '+ and’0’ for '-’

(b) D1(MSD): '1’ for MSD =1 and’0’ for MSD=0

(c) D2to D5 for 3rd LSD(from 0000to 1001).

(d) D6to D9 for 2ndLSD(from 0000to 1001).

(e) D10to D13for 1stLSD(from 0000to 1001).

() D14andD15for decimalpointsbits: ‘00’ for none,'01’ for DP1,’10’ for DP2,’11’ for DP3.
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2. Frequeng Mode

(a) DO(KHz/MHz) :

Specialdataformat

"1’ for MHz and’0’ for KHz.

Items D15...D6 D5 | D4 | D3| D2 | D1 | DO
Initial state(0000) Randomanddon'tcare| 1 1 1 1 1 1
Positive Overflov(OL) | Randomanddon'tcare| O 0 1 1 1 1
Negative Overflow(-OL) | Randomanddon’tcare| O 0 1 1 1 0

12 LCD Segment Drivers

The ES5108drivesa triplex LCD with threecommons.This LCD includes3 1/2-digits, threedecimal, points polarity
signandannunciatorgor peakhold data-hold,continuity, frequeng andlow battery Thefollowing figureindicatesthe

assignmentsf the displaysegmentsto the commonsandsegmentdrive lines.

12.1 ES5108L

PinNo. | COM1 | COM2 | COM3
10 CONT - MHz
11 B4 C4 DP3
12 KHz F3 E3
13 A3 G3 D3
14 B3 C3 DP2
15 HOLD F2 E2
16 A2 G2 D2
17 B2 Cc2 DP1
18 MAX F1 El
19 Al G1 D1
20 Bl C1 BAT
21 COM1 - -
22 - com2 -
23 - - COMS3

12.2 ES5108D

PinNo. | COM1 | COM2 | COM3
3 CONT - MHz
4 MIN B4/C4 | DP3
5 KHz F3 E3
6 A3 G3 D3
7 B3 C3 DP2
8 HOLD F2 E2
9 A2 G2 D2
10 B2 Cc2 DP1
11 MAX F1 El
12 Al G1 D1
13 Bl C1 BAT
14 COM1 - -
15 - com2 -
16 - - COMS3

12
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The LCD waveformis asfollows

CcoM2 WM

ANNUNC

All segments are

OFF
Segments of COM1
are ON , the others
are OFF
Segments of COM3
are OFF , the
others are ON

All segments ON

—»V+
—»VLCDI1
—>»VLCD2
—»DGND

—>V+
—VLCDI
—»VLCD2
—»DGND

—>»V+
— VLCDI1
—>»VLCD2
—>»DGND

—>V+
—»VLCDI
—»VLCD2
—»DGND

—»V+
—»VLCDI1
—»VLCD2
—»DGND

—>»V+
—»VLCDI
—>»VLCD2
—»DGND

—>V+
—»VLCDI1
—»VLCD2
—»DGND

—V+
—»VLCDI1
—»VLCD2
—»DGND

Theannunciatobutputis asquarevave runningatthe LCD backplandrequeng (ex. 16 7Hzfor Fiy,.,,=40KHz.) Thepk-
pk amplitudeis equalto (V+ —DGND.) Connectinganannunciatoof the LCD to the ANNUNC pin turnstheannunciator

on; connectingt to commonturnsit off.
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Test Circuit
ANALOG
LL
INPUT 3 LNI:- 0.1uF
<t
O-J ) ;(g ;Q
' + N L + !
ANA-COM z z < T £ il
4 K =2 °© @8 O T o PIEZO
> BUZZER
VREF- TEST Dj
VREF+ BZOUT
o |\, BZINS [ 350 ¢
+
3 -
9 32 5
LY ES5108L HOLD
|| F——4al . -
1nF 4 MAX 31O
I OSC3
0SC2 1nF
oK o RESET
0OScC1 DP3l22 o ¢
Dp2j28- 0
LCDDRIVER  ANNUNC DP1|2LO «

i

]

-|HHH

n

LCD DISPLAY
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Application Circuit

ANALOG
L L
INPUT S S owF
<N—— N
d;( ) Jd ;g
; 4 N L e T
ANA-COM g £ s 5 z g
4 K D © G O
VREF- TEST
BZOUT
VREF+ e
9
V+ BZINS
B ES5108L
“ | a0 /. HOLD
. MAX
(optional) - 4ok Crystal 1nF
220pF 0 0sC2 = InF
— 5 S 0 RESET]
470pF %7 osct 2 = bp3l29 o<
FREQ-IN ¢ z % 23 DP2| 280
DGND D_fZA L LCD DRIVER Z O oo DP1|2L-O
Fin T3
™ ”m ™
(FREQUENCOE)/G— U j
(VOLTAGE)OPEN \9 4/8-BIT
-IHHH uC

LCD DISPLAY
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Packaging
1 LQFP48pin

]

&1

10000900001
=0 | PIE
| ==
1TETE
=1y | =
Y i =

_ T

Ire}
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VARIATIONS [ALL DIMEMSIONS SHOWH 1N MM)

SYMBOLS KN, MAR.
& —— 16
Al 0.05 G115
A2 1.35 1.45
¢l 0.08 016
o 9.00 BSC
1 7.00 BSC

%.00 BSC
E1 7.00 BSC
e 0.5 BSC
b 017 027
L 0.45 0.75
L1 1 REF

NOTES: A

1.JEDEC CUTLINE:WS-0BZ8 BHBEC

2. DIMENSIONS D1 AND ET DO MNOT INCLUDE
WMOLD PROTRUSION. ALLOWABLE PROTRUSION IS
0.25mm PER SIOE. B4 AND E1 ARE WAXIMUM
PLASTIC BODY SIZE DIMEMSIONS IMCLUDING
MOLD MISMATCH.

3. 0IMENSION B DOES MOT INCLUDE DAMBAR
PRGTRUSION ALLDWABLE DAMBAR PROTRUSION
SHALL WOT CAUSE THE LEAD WIDTH TG
EXCEED THE MAXIMUM b DIMENSION BHY MORE
THAN 0.0Bmm.
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2 48pin ssop

ARAK FAFE
CYRUSTEK CO.

ES5108 3 1/2 Digit

ADC with serial output
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SEARING PLANE DETAIL : A
SYMBOLS MIN. NOM. MAX.
A 0.095 0.102 0.110
Al 0.008 0.012 0.016
A2 0.089 0.094 0.099
b 0.008 0.010 0.013
C - 0.008 -
D 0.620 0.625 0.630
E 0.291 0.295 0.299
e i 0.025 i
He 0.396 0.406 0.416
L 0.020 0.030 0.040
11 - 0.056 -
Y - - 0.003
g° Q° g8°
UNIT : INCH
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(’ ARAKF A ES5108 3 12 Digit

CYRUSTEK CO. ADC with serial output
3 40pindip

MILLIMETERS
DIM | MIN | MAX
A | 5029 | 5102
"B | 1549 | 18.00

C | 381 | 500

D [ 041 | 051

A F 127 TYP

4 21 G 2.54 BASIC

™ H [ ore | 118

J 1oz |ox

K 13954 | 498

8 L | 1524 BASIC

N 102 | 152
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