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1. 1 NTRODUCTI ON

Thi s mai nt enance manual cont ai nsof certaininformati onthat may result
i n fraudul ent use. Do not rel ease any part of this manual to any end
users or un-authorized persons.

Built-in Pass Word configuration to prevent un-authorized settings
or alternations.

After servicing, it isnecessarytogothroughall tests and procedures
to ensure the scale neets all the neteorol ogical and approval
requirenents.

Here are sone features of the W20 series

Zer o indicator

Tare indicator

Negati ve val ue indicator

Subtractive tare function

Power on zero function

Manual zero function

5 1/2 x 25mm wi de angle LCD digits

Dual power: - By built-inrechargeabl e battery and external AC/ DC
power adapt or

9. Low battery warning signa

10. Dual col or charge status indicator

11. Full digital Calibration

12. AC/ DC power adaptor, Desk-top stand and dust cover included
13. Pass word configuration / paraneter setting protection

14. User Programmabl e display resolution( up to 1/30000 )

15. Built-in EL backlight

16. Equi pped with RS232 interface

17. Optional printer & external display(OP5) interface
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2. SPECI FI CATI ON

2.1 SYSTEM BLOCK DI AGRAM

LCD
A
LCD DRI VER | NTERFACE
A
E+ | | CPU
LOAD E- ADUNT with ROM
CELL S+ f
S-
POVNER SUPPLY: KEYBQARD
1. AC ADAPTOR ( 8 KEYS)
(9V/ 500mA)
2. RECHARGEABLE
BATTERY (6V 4Ah)
Descri pti on:
When an article is placed on the platter, the load of the articleis
applied to the load cell inside the scale.

The resistancetothe excitationcurrent inthe straingaugew || then
changed and t he anal og out put signal varies.

It isanplified and digitized continuously by the A/Dconverter into
a digital signal. Subsequently, the resulting count i s processed and
managed by the CPU. The CPUreferstotheinstructionsfromthekeyboard,
and t hen conveys the out put datato LCDdriver, which formats the data
i nto readout on the display panels.



2.2 PHYSI CAL LAYQUT OF ELECTRI CAL CONNECTI ON

LOAD CELL
W20- 50- X
= o
J1 E+ GJ 0
™) — 00| <
s O 0
s+ O]
5 PIN
| A D BOARD CONNECTOR
RECHARGEABLE +
BATTERY
6V 4Ah
D SUB 25
( FEMALE) —
O| Se8e8865555|O
D- SUB 9 4 PIN CONNECTCR
( FEMALE) (MALE)
0|8 |0 I
= 1 37 kL I5 -4
V2T PRI NTER ops tr-a BAT e
WLO- 10- X ey e
-1 Jl
AC IN
J2 .
RS232 ' J6
LCD | A/D
%ﬁ I 1 MODULE
Al =
Al

O

MAI' N BOARD







2.3.2 Overall D nensi

250(W X 180(D)

on:

X 170( H) mm Max.

2.3.3 Technical Specifications

PERFORMANCE

Di spl ay 5 1, digit LCD, 50 m m hei ght

Di splay resolution |upto 30,000 divisions, nininmof 0.1p V/ div.
Count - by 1,2,5, 10, 20, 50

Di spl ay speed 25 tinmes / second

Zer o adj ust nent -2mv to 20V

Span adj ust nent 0.6 mV/V to 4nV/V full scale

Stability / Drift

Zero<0.3pV/ °C Span <8ppm/ °C
Linearity <0.0033% R O Noi se <0. 05u Vp-p

Operati ng
envi ronment

Tenperature 0°C~40°C (32°F ~104°F )

Hum dity <90 % non condensi ng

A/ D CONVERTER

Type

24 bit Sigma-Delta

Resol uti on

Up to 1,000,000 internal counts

Conversion rate

50 tines/second

LOAD CELL

Excitation 5 volts for up to 8 x350Q |oad cell
Load cell connectionl 4 Wres (E*, E-, S*, S-)

| NTERFACE

RS- 232C Baud rate , transm ssion node sel ectabl e
Printer Centroni cs type

OP- 05 Ext ernal displ ay

PONER SUPPLY

AC Adapt or 9V / 500 mA

Rechar geabl e battery| 6V , 4Ah

Power Consunption Normal = O0.1W Charging = 5W
2.3.4 Main Components Used

M croprocessors:
Gscil l ator:

Cryst al
D spl ay Devi ce:

A/ D converter :

89C52
6MHz
WIN Li quid Crystal

AD7730

D spl ay




LCD driver | C: uPD7225

2.4 OPTI ONAL | NTERFACE
2.4.1 Serial RS-232C Port (D-SUB 9 pin)

PI N ASSI GNMVENT

Pl NNUMBER ASSI GNMVENT
DCD
TXD
RXD
DTR
G\D
DSR

RTS Short-circuited
CTS :I_ internally

O NO|OTBIWIN P

LSB V5B

I
Dat|a bits L Stop bit (1)

Start bit (0) Parity bit

Type : El A-RS-232C
Met hod : Hal f - dupl ex, asynchronous transm ssi on
For mat :
Baud rate :300, 600, 1200, 2400, 4800, 9600 or 19200
Data bit :7 or 8
Parity bit : Even or None
Stop bit 1
Code - ASCl |

Transn ssi on node :
1. KPC( KEYBOARD PRI NT CONTRQL)



2. AUTQ( AUTO PRI NT PER WVEI GHI NG EVENT, RESET
BY RETURN TO ZERO BAND, <100 di v.)
3. SM STREAM MODE, CONTI NUOUS TRANSM SSI ON)
4. CVD( COVWAND MODE)
(REFER TO 3.1.1 Setting Basic Paraneters)

Command Mode Transmi ssion: (READ)(CR)(LF)----ASCI|I CODE

R E A D CR LF
PC > 52H | 45H | 41H | 44H | ODH | OAH

| ndi cator -

LT T T, IRNNGEE
HEADER 1 HEADER 2 WEI GHT DATA(8 DIA TS) UNI'T
Data Format :
For mat 1
LT T, T T Tl ]
HEADER 1 HEADER 2 VEEI GHT DATA(8 DIA TS) UNI T
For mat 2
I N I L er[LR ]
L] L | R
HEADER 1 HEADER 2 VEI GHT DATA(8 DIA TS) UNI T
HEADER 1 HEADER 2 Uni t
QL : Overl oad NT : Net wei ght kg ,lb,g,t
ST : Stabl e GS: G oss wei ght

US : Unst abl e



2.4.2 Parallel Printer Interface (D SUB 25 pin)

PI N ASSI GNMVENT

Pl NNUMBER ASSI GNVENT
1 STROBE

DO

D1

D2

D3

¥

&

&

Ol I N OO | b~ WIDN

=
|_\

BUSY
25 G\D

2.4.3 External Display Interface (G rcular connector 4 pin)

PI N ASSI GNMVENT

Pl NNUMBER ASSI GNVENT
1 +5V

2 DATA

3 CLOCK

4 G\D




2.4.4 Backlight Interface
Oper ati on procedures :

1.

2.
3.

After power on, select backlight function by pressing

and hol d ZERO

Bl . on1 > The backlight will be turned of f when constant/zero
wei ght i s detect ed and remai ns st abl e f or about 20/ 4 seconds.
Backlight will be automatically turned on again when a
different weight is detected

Bl .on2 - The backlight will be always turned on.

Bl . oFF > The backlight will be always turned off.

When the desired setting appears, release ZERO key.

The backlight function will be enployed right away.

2.5 LOAD CELL CONNECTION (G rcul ar connector 4 pin)

PI N ASSI GNVENT

Pl NNUMBER ASSI GNMVENT
1 EXC+
2 EXC-
3 Sl G+
4 SI G

- sie+ SIG- |

EXC-

Pin 5 is ground.

10



3. INITI AL SETUP
3.1 I NTERNAL FUNCTI ONS AND SETTI NG METHODS

| NTERNAL FUNCTI ON FLOW CHART

A

P oxq |
i v
E 0- PAS N 00000
1- PAr > O.r R O.tr. > trA? > no. t »| MD.
< Pr nt < Frnt < ut. < nodE < bt .
2- CAP ] FS. | ct | dP
%o
E 3- CAL > CAL. -0 > LoAd > 00000
| 4-Pin
feeeeooe- >
NOTE

* 1. When password functiondisable, thisselectionw || not appear.

* 2. If indicator is protected by password, enter correct password
in order to access nenu 3 & 4.
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HOW TO ENTER THE REQUI RED FUNCTI ON AND PARAMETER SETTI NG
Turn indicator off.

Power on i ndicat or

Press Mt(SET) while ‘WO synbol appears.

I ndi cator displays internal A/D counts.

Press Mt(SET) again.

Sel ect desired nmenu to access by Pressing ZERO.

Enter Sub-nmenu by Pressing M-(SET).

Quit the function setting by pressing MC(ESC)

SQ@ TP oo

3.1.1 Setting Basic Paraneters

[SET]
1- PAr 0.r. 0.tr. trA? no. t no.d
Pr nt Fr nt U . nmodE bt .
P—— < < < < <
SYMBOL/ DEFI NI TI ON SETTI NGS
0 = 0% OF RATED CAPACI TY
2 = 2% OF RATED CAPACI TY
O.r. 4 = 4% OF RATED CAPACI TY
(ZERO RANGE) 10 = 10% OF RATED CAPACI TY( DEFAULT)
20 = 20% OF RATED CAPACI TY
100 = 100% OF RATED CAPACI TY
0.0 = DI SABLE
3.2 = 1.5 DIV./1 SEC. ( DEFAULT)
Otr. 5.4 = 2.5 DIV./2 SEC

( AUTOZEROTRACKI NGRANGE) |-----

i.e. Otr.n.m | -----

division=n x 0.5d  |-----

time interval=mx 0.5s |-----

trA? 0 Dl SABLE

9.9 = 4.5 D V./4.5 SEC

(ZERO TRACKI NG ANYWHERE) 1 ENABLE( DEFAULT)
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SYMBCL/ DEFI NI TI ON

SETTI NGS

no.t
( MOTI ON TRACKI NG TI ME
| NTERVAL)

©
=
I

o

.1 SECOND

©
N
I

o

. 2 SECOND

©

w
I
o

. 3 SECOND

=
o
I
=

SECOND ( DEFAULT)

SECOND

SECOND

SECOND ( MAXI MUM)

nmo. d
(MOT1 ON DETECTI ON DI VI SI ON
RANGE)

DI VI SI ON

DI VI SI ON

O|L|Q|v|v|©
w|N| k|||~

DI VI SI ON

I
N
o

DI VI SI ON ( DEFAULT)

9.7 DIVISION

9.8 DI VI SI ON

9.9 DI VISION (MAXI MUM

bt .
(BAUD RATE)

300 BPS

600 BPS

1200 BPS

2400 BPS

4800 BPS

DO INOO|W O RN |O" | WIN|FO[o|N]| !

9600 BPS(DEFAULT)

9.2 = 19200 BPS

nmodE
( COVWWLUNI CATI ON MODE)

OIR|ORINFO OO vV N IO0O©0©v o

KPC{ KEYBOARD PRI NT CONTROL, WEI GHT
DATA W LL BE SENT BY PRESSI NG
PRI NT KEY)

1 = AUTQ( AUTO PRI NT WHEN CONSTANT WEI GHT
| S DETECTED PER WVEI GHI NG EVENT)

2 = CVD( COVVAND RESPONSE MODE, | NI TI ATE
DATA TRANSM SSI ON BY G VI NG A
COVPUTER COMVAND)

3 = SM STREAM MODE, CONTI NUOUS
TRANSM SSI ON) ( DEFAULT)

Ut .
(VEI GHT UNI T)

PCOUND

METRI C TONNE( BLANK SPACE)

GRAM

K
TRRLERIEET

KI LOGRAM DEFAULT)
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SYMBCL/ DEFI NI TI ON

SETTI NGS

Frnm
(RS-232 FORMAT)

E, 7,1, FORVAT 1

E, 7,1, FORVAT 2

N, 8,1, FORVAT 1

1
2
8
9

N, 8,1, FORVAT 2

Prnt?
( PRI NTER CONTROL)

0 = PRI NT KEY HAS NO FUNCTI ON, M+ KEY CAN
PRI NT. PRESS MC TO PRI NT ACCUMJULATED
VALUE AND CLEAR I T FROMMEMCRY AT THE SAVE
TI ME.

1 = PRINT KEY HAS FUNCTI ON, M+ KEY DCES
NOT PRI NT.

P. S. EACH WEI GH NG CAN PRI NT ONCE, THE
WEI GHT SHOULD BE RETURN TO ZERO THEN WEI GH
AGAI N TO ATTAI N NEXT PRI NT.

YPrnt =0
Press Mt, weighing data is printed out as bel ow
....... ’ CR|LF
SERI AL NO. SPACE VEI GHT DATA(8 DIG TS) UNI'T
Press MC, Accunul ated value is printed out
....... CR|LF

COUNT OF ACCUM  SPACE VEI GHT DATA(8 DIA TS) UNI'T

Prnt =1

Press PRINT, weighing data is printed out as bel ow

NN
L1

I

HEADER 1 HEADER 2

WEI GHT DATA(8 DIGE TS) UNIT

14




3.1.2 Setting Capacity And Division

[SET]
2- CAP. FS. y | dP.
SYMBOL/ DEFI NI TI ON SETTI NGS

FS.
(FULL SCALE RANGE)

USER PROGRAMVABLE DI SPLAY RESOLUTI ON,
M N. DI V./FULL CAPACI TY >= 1/30000
| NCREASE/ DECREASE/ MOVE CURSERLEFT/ MOVE

CURSER RI GHT BY PRESSI NG ZERQO TARE/
NET- GROSS/ PRI NT

.
(M N MUM DI VI SI ON)

DI V. COUNTS BY 1/2/5/10/20/50.

|—> > 22— 5— 16— 20— 504>|

SELECT DI'V. BY PRESSI NG ZERO OR TARE

dP.
(PCSI TI ON OF DECI MAL PO NT)

|->0—> 0.0— 0. 00— 0. 000 — 0. OOOO—T

SELECT POsSI TI ON OF DECI MAL PO NT BY
PRESSI NG ZERO OR TARE

15




3.1.3 Calibration Procedures

[SET] [SET]
3- CAL » CAL.-0 » LoAd »| 00000
STEP DI SPLAY

1. Renove all loads formplatformand wait until

the MOTI ON | NDI CATOR goes of f. 3-CAL
2. Press SET. l
3. Indicator displays caL.-0 CAL -0
4. Wait until MOTION | NDI CATOR goes of f.
5. Press SET. Y

LoAd

6. Indicator displays ...then LoAd
7. Indicator display 00000
8. Place a constant |oad with known wei ght val ue 00000

(the heavier the better) onto the platform
9. Enter the weight of |oad applied by neans of

the ZERO, TARE, GROSS/ NET and PRI NT key.

\4

10. WAit until MOTION I NDI CATOR goes off. |- - - -
11. Press SET TO CONFI RM ENTRY.
12. I ndicator displays ...and then 4-Pin for

PASSWORD SETUP or press ESC to quit and .

return to normal operation status. 4-Pin
13.1f any caution appears, please find

par agr aph of ERROR CODES AND DESCRI PTI ON
to do further check.

16



3. 1.4 PASSWORD SETUP PROCEDURES

STEP DI SPLAY
1. If calibration procedures is conpleted, l
indicator will display 4-Pin. 4-Pin
2. Press SET. l
3. Indicator displays 00000
00000
4. Enter the desired password by neans of
the ZERO, TARE, GROSS/ NET and PRI NT key.
5. Password setup is conpleted and return to M
XXXXX

Nor mal operation status.

NOTE :

1. If password is set as 00000, then it has no access restrictions
to any sel ections. The 0- PAS sel ection will not appear on nenu.

2. In case password is forgotten, contact your | ocal agent or send
unit back to manufacturer for assistance.

3. Under password prot ectionnode (when passwordi s not 00000), enter
t he password to access to nenu 3&. Qtherwi se, only nenu 0, 1,
2 can be accessed.

17



3.1.5 ERROR CODES AND DESCRI PTI ON

ZERO CALI BRATI ON

ERROR CODE

DESCRI PTI ON

1. Poor connection
---To check the connector

2. Wong connection
---To check the Load Cell connector to see if
the parity of signal is reversed.

3. The input offset voltage signal is too | ow
---Todi sconnect t he power andi nsert aresi stor
around 100K~500Kohm bet ween EXC+ and SI G+
termnals of Load Cell connector

4. Load Cells were damaged.

---To replace with new Load Cells.

UuuuJ

1. Poor or Wong connection
---To check the connector

2. Theinput of fset vol tage si gnal i stoohigh(over
30nV)
---The Load Cell capacity is too small or it
i s even dead. Change new Load Cel |l wi th bigger
capacity.

3. Load Cells were damaged
---To replace with new Load Cells

4. Thunder st or m damage
---To contact your | ocal agent for assistance

SPAN CALI BRATI ON

ERROR CODE DESCRI PTI ON
The input signal becones | ower.
---CheckthelLoadCel | connector toseeiftheparity
LLLLL . .
of signal is reversed.
---The pl atform devi ce has been di sturbed.
The value of span is too snall.
Ccccce ---Choose the proper val ue of span not | ess than

100 div.

The out put signal of Load Cell is inadequate for
span cali bration.

---To decrease the display resolution

---To change Load Cel I s wi t h hi gher out put si gnal

18



1. The input signal is too high(over 30nV)
---Repl ace newLoad Cel | s wi t h bi gger capacity
2. Load Cells were danmaged
VUL ---To replace with new Load Cells
3. Poor connection
---To check the connector

19




4. TROUBLE SHOOTI NG
4.1 TROUBLE SHOOTI NG LOOP

NO DI SPLAY

'

POVNER ON

SELF- TEST?

CHECK POAER SUPPLY,
CPU, LCD, KEYBOARD

GHOST

PROPER READOUT?

’

CHECK POWER
SUPPLY, LCD, LCD
DRI VER | C, R10~13

| NCORRECT

CORRECT READQUT?

A 4

RE- CALI BRATE
THE | NDI CATOR

oK

DI SPLAY RANDOM
FI GURE

!

CHECK CPU, LCD,
LCD DRIVER I C

SOVE SEGVENTS DI SAPPEAR

CHECK LCD,
CONNECTORS, LCD DRI VER
IC

UNSTABLE

'

CHECK STRUCTURE OF
PLATFORM , LOAD

CELL, A D UNIT,
BAD SOLDERI NG

CAN T REACH THE FULL
CAPACI TY

NORMAL CPERATI ON

CHECK STRUCTURE OF
PLATFORM LOAD

CELL, OFFSET
VALUE




4.2 PARTS AND COVPONENTS TROUBLE SHOOTI NG
4.2.1 Power Supply Checking

4.2.1.1 Rel evant parts:
Mai n Board (WLO-10- X)
@ (C1061)
ZD1 (8.2V)
BR1 (W4/ 1A)
& (A1515)
QB (C945)
R26 (1.2 ohm 1/2W
w9 (I C 4027)
ug (HT-7039)
U7( Al C 1722-50)
U6(2930-5V)
DC JACK( SCD- 021)

Q8 CIOBITT ——LOVN .
a4
or ass [ =ve o a2z —5007L oy
1000u F/wsv 1042 ’_‘
-~
3
: ca
o foe i 10 F 18V
e R20 10K / 1047 L+ Ecn
470016V R18 M Lo
100R i N
a“ 104z = 2
1/2P/PW N
- 47K
- ‘ -
[ ‘ -
R28 ’B—{
5 [(RSTVSS g2
o 4 0
b : = : 2930
JsET ool [ "
R19
™ ——c. 7 16
—— 104z 4027
UL} "
ree $— ] AUTO-DFF

us
- -5
vi
RED o
— 1042 1042 1]+ ECI3
- Lo -
1042

R29 < T z2eE /18v
470R R22
10K

L usa UB HT-7038
4027
20w ourp > LOBAT
GND
3

410 [T SET s

RsT 0P

Descri pti on:
1) AC Adaptor: This AC Adaptor provides power for DC9~12V, 500mA

2) Battery: Built-in Rechargeable Battery 6V/ 4Ah
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3)

4)

5)

6)

7)

I

How Battery is charged conpl etel y?

The charging voltage i s regul ated by @8 (C1061) and zZD1 (8. 2V) for
about 7 volts.

Thechargi ngcurrent wi I | godownaut omati cal | ywhenvol t agereached.
Q@ (C945) and R26 (1.2R, 1/2W provide Over-Current protection.

+5VA power drives anal og systemincluding A/D converter device
(1Cc 7730).
U6 (2930-5V) is a 5volts Vol tage Regul ator.

+5V power drives digital circuit systens.
U7 (AIC 1722-50) is a 5volts Vol tage Regul at or.

Aut o- of f :

If the indicator is under LO BAT situation, after fixed m nutes
CPU W Il launch a lowto-high pulse to trigger the U9(IC 4027),
then Q4 cuts off, the indicator will be shut down inmediately.

Low Power Detection:

The U8 (HT-7039) i s desi gnedto det ect the power | evel . When battery
voltageis less than 5.5V, it will release alowpotential signal
toCPU, andthen CPUwi | | instruct LCDdi spl ay t oshowLO BAT synbol .

.2.1.2 Input voltage: 5.5V or higher

Check and recharge battery if voltage | ess than 5.5V.
Check DC-JACK or AC Adaptor if been defective.

.2.1.3 Systemvoltage (Vcc): 5V +/- 10%

Check that the systemvoltage is within 5V +/- 10%
a) less than 4.5V, the CPU may not work properly.
b) nmore than 6V, ghost will appear on LCD.

4.2.2 Platform Structure Checking

The pl atter device shall not touch anything around itself during
operation. Check that the platter is not contacted with the upper
(no load) and/or lower (with |oad) stopper if equipped.

4.2.3 LCD Display Checking

4.2.3.1 Check that it is sol dered and connected properly between LCD

and driver |C (uPD7225), driver |IC (uPDr225) and CPU.

4.2.3.2 Check whether LCD is broken.

22



4.2.4 CPU Checking

4.2.4.1 Check that all pins are seated properly into the socket.
4.2.4.2 Check that the Crystal Gscillator works.

4.2.4.3 Check the RESET is normally | ow.

4.2.5 AD Unit Checking

4.2.5.1 Check that the +5VA power is correctly fed to the
A/D unit.

4.2.5.2 Check that the signal output of |oadcell is adequate.
4.2.5.3 Check OP. anplifiers & A/D converter (AD7730).

When no error is found wi th the above checki ng procedures, the trouble
can be caused by the load cell or the PCBitself. Replace a new one
could be better to identify the defectiveness.

I nthisway, thereadout of wei ght woul d be vari ed because of t he out put

vol tage of | oadcell and different span value, so re-calibrationis
necessary after this replacenent.

23



ELECTRI CAL Cl RCU TRY
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6. BI LL OF MATERI AL

STRUCTURE
Parts No. Descri ption Speci fi cation Qy Remark
A0905600401 CONNECTOR PLT- 164- P 1
A0905600400 CONNECTOR PLT-164-R 1
A0906000210 D.C. JACK SCD- 021 1
A1204040250 W RE ARRAY 4 PIN 25cm 1
A1208020351 BATTERY W RE ARRAY 2 PIN 35cn( SI NGLE HOUSI NG 1
A1600060400 RECHARGEABLE BATTERY GP4- 6/ 6V 4Ah 1
ABO* * * % * %% % ADAPTCR ***\// 9V 500mA 1
C1WL0010000 PANEL OVERLAY W0 SERI ES 1
C1WL0000000 PANEL PC WLO SERI ES, 200x78x2 mm 1
E9WL0000010 P. C. B. WLO- 10- X 1
E9W20000050 P. C. B. W20- 50- X 1
FOO07NBS102 S/'S BATTERY CLAMP NBS SERI ES 1
(&x001705200 | NDI CATOR HOUSI NG( UPPER) 1705L SERI ES 1
G00010FW00 | NDI CATOR HOUSI NG( UNDER) OFW SERI ES 1
G0003PSPO00 | NDI CATOR FI X PLATE PSP/ OFW SEI ES, U SHAPE 1
(30030000801 ADJUSTABLE FEET OFW SERI ES, 5/16-24UNFx20L 2 | NDI CATOR
GR0005NBS000 RUBBER WASHER P 27Xy 9x3nm 2
FO007PSP001 STEEL FI X PLATE PSP/ OFW SEI ES 1
G0004DW001 RUBBER PAD Y 16x3.5t, AR 167 4 DW SERI ES
WLO- 10- X MAI NBOARD
EOWL0000010 P. C. B. WLO- 10- X 1
A0202093461 I.C 93C46 1 w
A0204074042 I.C. 74HC04 1 ul1l
(OP-5 OPTION)
A0205040270 I.C 4027 1 W9
AD2070* * *** VOLTAGE REGULATOR | . C. 2950-50 1 v
A0207017220 VOLTAGE REGULATOR | . C. Al C-1722-50CZL 1 ur
A0208072250 I.C UPD7225 1 U3
A0203002322 I.C MAX232CPE 1 u10
A0250070390 I.C HT7039A 1 U8
A0300000040 |.C. SOCKET 40 PIN 1 U
A0201089521 I.C 89C52 1 wu
A0102000289 L. C LCD/ G289 1 LCD1
A0401007330 TRANSI STOR 2SA733 2 Q07
A0401009450 TRANSI STOR 25C945 2 Q1,06
A0401010610 TRANSI STOR H1061C OR D880 1 &8
A0401015150 TRANSI STOR A1515 1 4
A0501004148 DI CDE 1N4148 7 D1-6,D9
A0502000001 BRI DGE RECTI FI ER W4 ( 1A) 1 BRL
A0503020082 ZENER DI ODE 1/ 2W 8V2( 9A3) 1 zD1
A0701106017 CAPACI TOR (EQ) 10uF/ 16V ( SS TYPE) 8 EC1-4,
EC3- 9,
EC11-12
A0701108016 CAPACI TOR (EQ) 1000uF/ 16V 1 Ci12
A0701220017 CAPACI TOR (EOQ) 220uF/ 16V(SS TYPE) 1 EC13
A0701477017 CAPACI TOR (EQ) 470uF/ 16V(SS TYPE) 1 EC10
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A0702105035
A0730104050

A0740020050
A0740101050

A0802047309
A0804042702
A0805020120
A0805021101
A0805041102
A0805041103

A0805041104
A0805041105
A0805041153
A0805041180
A0805041183
A0805041205
A0805041221
A0805041203
A0805041223
A0805041273
A0805041334
A0805041471

A0805041472

A0625050000
A0901010040
A0901010060
A0902010020
1100211059

A1202060301
A0904120090
A1306000003
A1400000006
A1401005120
A1500000004
A5004000003

CAPACI TOR (TC) 1uF/ 35V
CAPACI TOR (M.C) 1047

CAPACI TOR (CO) 20pF

CAPACI TOR (CC) 100pF(101)
RESI STOR NETWORK 47KQ 9 PIN
METAL FI LM RESI STOR 27KQ 1/ 4W
CARBON FI LE RESI STOR 1.20 1/ 2w
CARBON FI LE RESI STOR 100Q 1/ 2W
CARBON FI LE RESI STOR 1KQ 1/ 4W
CARBON FI LE RESI STOR 10KQ 1/ 4W
CARBON FI LE RESI STOR 100KQ 1/ 4W
CARBON FI LE RESI STOR 1M 1/ 4W
CARBON FI LE RESI STOR 15KQ 1/ 4W
CARBON FI LE RESI STOR 180 1/ 4W
CARBON FI LE RESI STOR 18KQ 1/ 4W
CARBON FI LE RESI STOR 2M 1/ 4W
CARBON FI LE RESI STOR 2200 1/ 4W
CARBON FI LE RESI STOR 20KQ 1/ 4W
CARBON FI LE RESI STOR 22KQ 1/ 4W
CARBON FI LE RESI STOR 27KQ 1/ 4W
CARBON FI LE RESI STOR 330KQ 1/ 4W
CARBON FI LE RESI STOR 4700 1/ 4W
CARBON FI LE RESI STOR 4.7KQ 1/ 4W
L. E. D. ROUND, 5mm ( RED, GREEN)
CONNECTOR 4 PI'N WAFER
CONNECTOR 6 PI N WAFFER
CONNECTOR 2 PI N WAFER, PI TCH=3. 9nm
CRYSTAL 11. 0952MHZ

W RE ARRAY( SI NGLE HOUSI NG 6PIN 30cm

CONNECTOR D- SUB 9PI N( FENVALE)
TACT SW KPT-1104B

BACK LI GHT EL- 13044 (134*44mm)
BACK LI GHT | NVERTER 5V TO 120V

BUZZER 0BO- 15210

HEAT SI NK MB- 207- 20

WLO0- 10- X MAI NBOARD ( PRI NTER OPTI ON)

A0204743742
A0730104050
A0901010120
A1250251220

l.C. 74HC374
CAPACI TOR (M.C) 1047
CONNECTOR 12 PI N WAFFER

W RE ARRAY( SI NGLE HOUSI NG+DSUB 25PI N) 12PI N

D W Rk P PR ON

RPRRPRORRPRRPNRPREP W R P P N R P P R R RPN PR

e e

EC5- 7, EC14
G3, 4, 6-11,
13-19, 29
Cl-2

C24- 28

NR1

R23

R26

R25

R1, R7, R18
R2, R10- R12,
R22, R32
R37

R19, R21
R27
R8
R13
R20
R28
R43
R5- 6
R23
R9
R29

R4, R14, R33
LEDL

J7( OP-5)
J2

J4-5

X1

RS 232
RS 232
SWL- 9
EL1

| NL

BZ1

@

ua
C5
J2
PRI NTER
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W20- 50- X A/ D BOARD

EOW20010000
A0203077300
A0206000072
A0702106010
A0710104101
A0710224101
A0720103101
A0730104050

A0740020050
A0750122050

A0803041002
A0803043001
A0804041000
A0804044701

A0805040105
A0901010060
A1005030512
A1007000001
A1100249152
A1202060301

F0015000004
F0015000005

P. C. B. W20- 50- X
I.C AD7730BN
I.C OoP-177CP
CAPACI TOR (TQO) 10uF/ 16V

CAPACI TOR ( MEF)
CAPACI TOR ( MEF)
CAPACI TOR ( PEI)

0. 1uF/ 100V(104)
0. 22uF/ 100V( 224)
0. 01uF/ 100V( 103J)

CAPACI TOR ( M.C) 1042
CAPACI TOR ( CC) 20pF

CAPACI TOR ( CCFT) 1200pF/ 50V
METAL FI LM RESI STOR(10PPM) 10KQ 1/ 4W
METAL FI LM RESI STOR(10PPM) 30KQ 1/ 4W
METAL FI LM RESI STOR 100Q 1/ 4w
METAL FI LM RESI STOR 4.7KQ 1/ 4W
CARBON FI LE RESI STOR 100KQ 1/ 4W
CONNECTOR 6 PIN WAFFER
FERRI TE BEAD 3.5%6*0. 8m
FERRI TE CORE TR- 16* 9* 28mm
CRYSTAL 4. 9152NHZ

W RE ARRAY( SI NGLE HOUSI NG 6PIN 30cm
A/ D PROTECTI ON BOX EM SERI ES ( UPPER )

A/ D PROTECTI ON BOX EM SERI ES ( UNDER )

NNDDNNWN PP

P P PPNOFL DN N M DN P BN

Ul

uz- 3
EC1- 3
Ce6- 7
C8, C18
G5, G

C10- 11,
Cl5-17
Cl12- 13

R5

R3-4
R6- 7
R1- 2

R8-9
J2
L1-9

X1
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ITEM |PART NO. PART NAME SPECIFHCATION QTY
5 |F0007PSPO01 |STEEL FI X PLATE PSP/ OFW SEI ES 1
4 |0004DW001  |RUBBER PAD w 16x3.5t, AR 167 4
g |G0003PSP000 |l NDI CATOR FI X PLATE PSP/ OFW SEI ES, U SHAPE 1
g [70014100620 |S/S SCREW M6+ 12 2
10 |@0005NBS000 |RUBBER WASHER W 27Xy, 9X3mm 2
12 |@00010FW00 |1 NDI CATOR HOUSI NG({ UNDER)  |OFW SERI ES 1
14 |@030000801 |ADIUSTABLE FEET OFW SERI ES, 5/ 16- 24UNFx20L 2
16 _|DOBS0500001 |NAME PLATE( PQ) BS,BW SERIES 1
18 |A0904120090 |CONNECTOR D- SUB 9PI N( FEMALE) 1
o0 |A0904120251 |CONNECTOR D- SUB 25PI N(DSD TYPE) 1
) SCREW 1/ 8- 40UNC 4
% NUT 1/ 8- 40UNC 4
26 |A0905600400 [CONNECTOR PLT- 164- R 1
o8 |A1204040250 [W RE ARRAY 4 PIN 25cm 1
20 |A0906000210 |D.C. JACK ScD- 021 1
2o |A1208020351 [BATTERY W RE ARRAY 2 PI'N 35cn{ S| NGLE HOUSI NG) 1
24 |E9W0000050 |P. C. B. W0- 50- X 1
2a |A1600060400 |RECHARGEABLE BATTERY GP4- 6/ 6V 4Ah 1
23 |FOO07NBS102 [S/' S BATTERY CLAMP NBS SERI ES 1
40 70010001308 [SCREW MB* 8 TAPPED 2
42 |E9W0000010 |[P. C. B. WLO- 10- X 1
46 |G0001705200 |1 NDI CATOR HOUSI NG UPPER)  [1705L SERI ES 1
5> |C1WL0000000 [PANEL PC WLO SERI ES, 200X 78X 2y 1
£4 |C1WL0010000 |PANEL OVERLAY WL0 SERI ES 1
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Features

Compatible with MCS-51™ Products

8K Bytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Programmable Serial Channel
Low-power Idle and Power-down Modes

Description

The AT89C52 is a low-power, high-performance CMOS 8-bit microcomputer with 8K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard 80C51 and 80C52 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer
which provides a highly-flexible and cost-effective solution to many embedded control
applications.

. . .
Pin Configurations —
T
PQFP/TQFP 2 Piog1 48 voc
mzENPLIC2 381 P00 (ADD)
H 5= pi20a 38 [1Po.1 (DY)
EE éggg Piag4 37 0 Po2 (AD2)
TRM=a 9g9=u=m P48 36 [0 P03 (ADS)
fiaan2SfeES PisCe 35 11 P04 (AD4)
ooonnoonnon P07 34 [1P05 (ADS)
19959885888 rrde 251 ros (o
P11 33 1 P0.4 (AD4) RSTO e 3201 P07 (ADT)
P18z 321 P05 (ADS) (RXD) P30 10 31 DEAVPP
rrds a1 P Pos (AD8) (TxD) P31 g 11 301 ALEPROG
RSTC]+ 30 [1POT (ADT) i) Pazt]12 2 [ Paen

(RXD) P3.0L]5 20 AEAVPP (INT1) P33 13 28 QP27 (A15)
[efm ] 20 [ING (7o) P34 O] 14 2T P28 (A14)
o) s 7 27 A aerRoG mPasDs 28[1P25 (A13)
(o) pazls Py WR) Pas ] 16 25 P24 (A12)
(@) paads P27 s (AD) Pa7C]17 24 [1P23 (A1)
o rasd1o 241P28 (A14) xTAL2C] 18 2[1P22 (A10)
myPasCn 23[1P25 (413} XTAL1 )18 22(1Pa1 (AS)
ano 2o 21 (P20 (A8)

s ] ]

T T

© »-; -

g &

{3 g

e 3

Dz a15)
pP2sialy)
pP2sa13)

SRR AR

8-bit

Microcontroller
with 8K Bytes

Flash

AT89C52

Rev. 0313H-02/00
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ANALOG
DEVICES

Bridge Transducer ADC

AD7730/AD7730L

KEY FEATURES

Resolution of 230,000 Counts (Peak-to-Peak)
Offset Drift: 5 nV/°C

Gain Drift: 2 ppm/°C

Line Frequency Rejection: >150 dB

Buffered Differential Inputs

Programmable Filter Cutoffs

Specified for Drift Over Time

Operates with Reference Voltages of 1Vto 5V

ADDITIONAL FEATURES

Two-Channel Programmable Gain Front End
On-Chip DAC for Offset/TARE Removal
FASTStep™ Mode

AC or DC Excitation

Single Supply Operation

APPLICATIONS
Weigh Scales
Pressure Measurement

GENERAL DESCRIPTION

The AD7730 is a complete analog front end for weigh-scale and
pressure measurement applications. The device accepts low-
level signals directly from a transducer and outputs a serial
digital word. The input signal is applied to a proprietary pro-
grammable gain front end based around an analog modulator.

The modulator output is processed by a low pass programmable
digital filter, allowing adjustment of filter cutoff, output rate and
settling time.

The part features two buffered differential programmable gain
analog inputs as well as a differential reference input. The part
operates from a single +5 V supply. It accepts four unipolar
analog input ranges: 0 mV to +10 mV, +20 mV, +40 mV and
+80 mV and four bipolar ranges: £10 mV, £20 mV, £40 mV
and +80 mV. The peak-to-peak resolution achievable directly
from the part is 1 in 230,000 counts. An on-chip 6-bit DAC
allows the removal of TARE voltages. Clock signals for synchro-
nizing ac excitation of the bridge are also provided.

The serial interface on the part can be configured for three-wire
operation and is compatible with microcontrollers and digital
signal processors. The AD7730 contains self-calibration and
system calibration options, and features an offset drift of less

than 5 nV/°C and a gain drift of less than 2 ppm/°C

The AD7730 is available in a 24-pin plastic DIP, a 24-lead
SOIC and 24-lead TSSOP package. The AD7730L is available
in a 24-lead SOIC and 24-lead TSSOP package.

NOTE

The description of the functions and operation given in this data
sheet apply to both the AD7730 and AD7730L. Specifications
and performance parameters differ for the parts. Specifications
for the AD7730L are outlined in Appendix A.

FUNCTIONAL BLOCK DIAGRAM

Avpp  DVpp REFIN(-) REF IN(+)
VBIAS () REFERENCE DETECT AD7730
—1 AV | |
AINT()C { " SIGMA-DELTA AID CONVERTER | GLLLE
1
AINT(S)E 100nA @* BUFFER SIGMA- PROGRAMMABLE|
¥ N Il DeLTA DIGITAL SYNC
MUX MODULATOR FILTER ‘
B o e |
AIN2(+D1 .- ﬂwnAé* L cikm
AIN2(-)/DOC AGND SERIAL INTERFACE (Y MCLK OUT
AND CONTROL LOGIC
T T T T T T T REGISTER BANI ¢ |
4‘] : REGISTER BANK SscLk
{j ‘ CALIBRATION QTS
| | MICROCONTROLLER (IDIN
ACXD | L oour
ATX () L— I ————— T
AGND  DGND  POL [

FASTStep is a trademark of Analog Devices, Inc.

REV. A

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements ot patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights ot Analog Devices.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781/329-4700 World Wide Web Site: http://www._analog.com
Fax: 781/326-8703 © Analog Devices, Inc., 1998
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AD7730-SPECIFICATIONS

(AVpp = +5 VI, DVpp = +3 V or +5 V; REF IN(+) = AVpp; REF IN(=) = AGND = DGND =
0 V; feigm = 4.9152 MHz. All specifications Ty to Tysy unless otherwise noted.)

Parameter

B Version'

Units

Conditions/Comments

STATIC PERFORMANCE (CHP = 1)

No Missing Codes? 24 Bits min
Output Noise and Update Rates? See Tables [ & 11
[ntegral Nonlinearity 18 ppm of PSR max
Offset Lrror? See Note 3 Offset Error and Offset Drift Refer to Both
Offset Drift vs. Temperature? Bl nVi°C typ Unipolar Offset and Bipolar Zero Frrors
Offset Drift vs. Time? 25 nV/1000 Hours typ
Positive Full-Scale Error® 5 See Note 3
Positive Full-Scale Drift vs Temp? 57 2 ppm of FS/°C max
Positive Full-Scale Drift vs Time® 10 ppm of FS1000 Hours typ
Gain Error®# See Note 3
Gain Drift vs. Temperature? & 9 2 ppm/“C max
Gain Drift vs. Time? 10 ppm/1000 Hours typ
Bipolar Negative Full-Scale Frror? See Note 3
Negative Full-Scale Drift vs. Temp?© 2 ppm ol FS/C max
Power Supply Rejection 120 dB typ Measured with Zero Differential Voltage
Common-Mode Rejection (CME) 120 dB min At DC. Measured with Zero Differential Voltage
Analog [nput DC Bias Current? 50 nA max
Analog Input DC Bias Current Drili? 100 pAC typ
Analog Input DC Offset Current? 10 nA max
Analog Input DC Offset Current Drift?. |50 pAC typ
STATIC PERFORMANCE (CHP = 0)?
No Missing Codes 24 Bits min SKIP = 010

Output Noise and Update Rates
[ntegral Nonlinearity
Olfset Error

See Tables [11 & 1V

e Note 3

ppm of ISR max

Offset Error and Offset Drift Refer to Both

Offset Drift vs. Temperature® wVAC typ Unipolar Offset and Bipolar Zero Errors
Offset Drift vs. Time? /1000 Hours typ
Positive Full-Scale Error® e Note 3
Positive Full-Scale Drift vs. Temp®” 0.6 W/ C typ
Positive Full-Scale Drift vs. Time* 3 uV/1000 Hours typ
Gain Error® See Note 3
Gain Drift vs. Temperature® ? 2 ppm/°C typ
Gain Drift vs. Time? 10 ppm/1000 Hours typ
Bipolar Negative Full-Scale Frror See Note 3
Negative Full-Scale Drift vs. Temp 0.6 uVeC typ
Power Supply Rejection 90 dB typ Measured with Zero Differential Voltage
Common-Mode Rejection (CME) on AIN [ 100 dB typ At DC. Measured with Zero Differential Voltage
CMR on REF IN 120 dB typ At DC. Measured with Zero Differential Voltage
Analog Input DC Bias Current 60 nA max
Analog Input DC Bias Current Drilt 150 pPAC typ
Analog [nput DC Offset Current 30 nA max
Analog Input DC Offset Current Dirift 100 pAC typ
ANALOG INPUTS/REFERENCE INPUTS
Normal-Maode 50 Hz Rejection? B8 dB min From 49 Hz to 51 Hz
Normal-Made 60 Hz Rejection? 88 dB min From 59 Hz 1o 61 Hz
Common-Mode 50 Hz Rejection? 120 dB min From 49 Hz to 51 Hz
Common-Mode 60 Hz Rejection? 120 dB min From 59 Hz to 61 Hz

Analog [nputs
Differential Input Voltage Ranges'!

Assuming 2.5 V or 5 V Relerence with
HIREF Bit Set Appropriately

Oto+100r+10 mV nom Gain = 250
0to+20 0r £20 mV nom Gain = 125
0o +40 or £40 mV nom Gain = G2.5
0 to +80 or £80 mV nom Gain = 31.25

Absolute/ Common-Maode Voltage!? AGND + 1.2V V min
AVpp - 085V Vo max

Reference Input

REF IN{+) - REF IN{-] Voltage +2.5 YV nom HIREF Bit of Mode Register = (

REF IN{+) - REF IN{-] Voltage +3 WV nom HIREF Bit of Mode Register =

Absolute/ Common-Mode Voltage!® AGND - 30 mVy V min
AVpp + 30 mV V max

MNO REF Trigger Voliage 0.3 WV omin MNO REF Bit Active If Vpgr Below This Voltage
0.65 V max NO REE Bit Inactive If Vggp Above This Voltage

-2 REV. A
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AD7730/AD7730L

Parameter B Version! Units Conditions/Comments
LOGIC INPUTS
Input Current £10 uA max
All Inputs Except SCLK and MCLEK IN
Wi Input Low Voltage 0.8 Vomax DVpp=+3V
Vi, Input Low Voltage 0.4 Vomax DVpp =+3V
Wi Input High Volrage 2.0 YV min
SCLK Only (Schmitt Triggered Input)
Vg Vomin to V max DVpp =+50V
Vo Vomin to V max DVpp = +3V
Voo V min to V max DVpp =+5V
Vo V min to V max DVpp=+3V
Vo = Ve Vomin to V max INpp=+0V
Ve = Vi V min to V max DVpp =+3V
MCLK IN Only
Wipgr. Input Low Voltage 0.8 V max DVpp =+5V
Vi Input Low Voltage 0.4 Vomax DVpp =+3V
Wipgn Input High Volrage 3.5 WV miin DVpop = +5V
Wi, Input High Voltage 2.5 V min DVpp =+3V
LOGIC QUTPUTS (Including MCLE OUT)
Vor. Outpul Low Voltage lepie = 800 uA Except for MCLEK OUTY;
04 WV max Vop!®=+5V
Vor. Output Low Voltage Lsmpge = 100 pA Exeept for MCLEK OU T4,
0.4 V max Vpp'®=+3V
Vou, Output High Valtage Isaurce = 200 pA Except for MCLEK OU Tl
4.0 V min Vpp'f=+5V
Von. Output High Voltage Isourer = 100 A Except for MCLK OUT™;
Vpp - 0.6V YV min Vpp'®=+3V
Floating State Leakage Current £10 uA max
Floating State Output Capacitance? i pF typ
IRANSDUCER BURNOUT
AINL(+) Current 100 nA nom
AINT(-) Current 100 nA nom
Initial Tolerance @ 25°C £10 % typ
Drift? 0.1 %/°C typ
OFFSET (TARE) DAC
KResolution i} Bit
LSB Size 2.3/2.6 mV min/mV max 2.5 mV Nominal with 5V Reference (REF IN/2000)
DAC Drift'® 2.5 ppm/°C max
DAC Drift vs. Time? 18 25 ppm/ 1000 Hours typ

Differential Linearity

L.SB max

Guaranteed Monotonic

SYSTEM CALIBRATION
Pasitive Full-Seale Calibration Limit!?
Negative Full-Scale Calibration | imit'7
Offset Calibration Limit'®
Input Span!'”

1.05 % FS

105 = FS
105 = FS
0.8 xFS
2.1 xFS

V max

WV max
V max
V min
V max

F's Is the Nominal Full-Scale Voltage
(10 mY, 20 mV, 40 mV or 80 mV)

POWER REQUIREMENTS
Pawer Supply Voltages
AVpp - AGND Voltage
DV pp Voltage
Power Supply Currents
AVpp Current (Normal Mode)
AVpp Current (Normal Mode)
DVpp Current (Normal Mode)
DVpp Current (Normal Maode)
AVpp + DVpp Current (Standby Mode]
Power Dissipation
Normal Mode

Standby Mode

V min to V max
V min to V max

mA max
mA max
mA max
mA max
UA max

mW max
mW max
uW max

With AGND =0V

External MCLIK. Digital I/Ps = 0V or DVpp

All Input Ranges Except 0 mV to +10 mV and £10 mV
Input Ranges of 0 mV to +10 mV and £10 mV Only
DVpp of 27 V1033V

IDVpp ol 475 Vo & V

Typically 10 uA. External MCLK IN = 0V ar DVpp
AVpp = DVpp = +5 V. Digital 'Ps = 0V or DVpp

All Input Ranges Except 0 mV to +10 mV and £10 mV
Input Ranges of 0 mV to +10 mV and =10 mV Only
Typically 50 UW. External MCLK IN = 0V or DVpp
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AD7730/AD7730L

INPUT CHOPPING

SEE PAGE 26

THE ANALOG INPUT TO THE PART CAN EE
CHOPPED. IN CHOPPING MCDE, WITH
AC EXCITATION DISAELED, THE INPUT

CHOPPING IS INTERNALTO THE DEVICE. IN

CHOPPING MODE, WITH AC EXCITATION
ENABLED, THE CHOPPING IS ASSUME
TC BE PERFORMED EXTERNAL TC THE P
AND NO INTERNAL INPUT CHOPPING 1S
PERFORMED. THE INFUT CHOFPPING CAN
BE DISAELED, IF DESIRED

o
ART

SING3 FILTER

THE FIRST STAGE OF THE DIGITAL FILTERING
CN THE PART IS THE SING? FILTER. THE
CQUTPUT UPDATE RATE AND BANDWIDTH
OF THIS FILTER CAN BE PROGRAMMED. IN
SKIP MODE, THE SINC® FILTER IS THE
ONLY FILTERING PERFCRMED ON THE PART.

SEEPAGE 26

SKIP MCDE

IN SKIP MODE, THERE 1S NO SECOND
STAGE CF FILTERING ON THE PART. THE
SINC3 FILTER IS THE ONLY FILTERING
PERFORMED ON THE PART.

SEE PAGE 29

ANALOG

CHoP
INPUTO—{

PGA +
BUFFER SIGMA-DELTA— SINC* FILTER CHOP
MODULATOR

22-TAP
FIR FILTER

BUFFER

THE INPUT SIGNAL IS EUFFERED
THE SAMPLING CAPACITOR OF TH

ANALOG INPUT FINS.

ON-CHIP BEFORE BEING APFLIED TO

SIGMA-DELTA MODULATOR. THIS
ISCLATES THE SAMPLING CAPACITGR
CHARGING CURRENTS FROM THE

PGA + SIGMA-DELTA MODULATOR

THE PROGRAMMAELE GAIN CAPABILITY
OF THE PART IS INCORPORATED
E AROUND THE SIGMA-DELTA MODULATOR
THE MODULATOR PROVIDES A HIGH-
FREQUENCY 1-BIT DATA STREAM
TO THE DIGITAL FILTER

THE OUTPUT OF THE

EXCITATION 1S ENABLE
THE CUTPUT CHC

EE DISABLED, IF

OUTPUT CHOPFING

OF FILTERING ON THE PART CAN
BE CHOPPED. IN CHOPFING MODE,
REGARDLESS OF WHETHER AC

PERFORMED. THE CHOPFPING CAN

FASTSTEP
FILTER

FIRST STAGE

D OR DISABLED,

Z2-TAP FIR FILTER

IN NORMAL OPERATING MODE, THE
SECOND STAGE OF THE DIGITAL FILTERING
ON THE PART IS A FIXED 22-TAP FIR
FILTER. IN SKIF MODE, THIS FIR FILTER IS
BYPASSED. WHEN FASTSTEP™ MODE 1S
ENAELED AND A STEP INPUT 1S
DETECTED, THE SECOND STAGE FILTERING
IS PERFORMED BY THE FILTER
UNTIL THE OUTPUT OF THIS FILTER

HAS FULLY SETTLED.

SEE PAGE 27

CUTPUT o DIGITAL
SCALING OUTPUT

OUTPUT SCALING

THE OUTPUT WORD FROM THE DIGITAL
FILTER IS SCALED BY THE CALIBERATION
COEFFICIENTS BEFORE BEING PROVIDED
AS THE CONVERSION RESULT

SEE PAGE 29

DPPING 1S
DESIRED.

FASTSTEP FILTER

SEE PAGE 24 SEEPAGE® WHEN FASTSTEP MODE 1S ENABLED
SEE PAGE 26 AND A STEF CHANGE ON THE INPUT
STAGE FILTERING IS PERFORMED BY THE
FASTSTEF FILTER UNTIL THE FIR
FILTER HAS FULLY SETTLED
SEE PAGE 24
Figure 3. Signal Processing Chain
PIN CONFIGURATION
——
scLk [1]* |24] DGND
MCLK IN [ 2] (23] Vo
MCLK OUT [ 3| |22] oI
PoL [4] |21] pout
SYRC [ 5| |20]ADY
e E AD7730 E‘ﬁ
TOP VIEW
Vaias [ 7] (Not to Scale) | 18] STANDEY
AcND [ 8 [17]ATx
AVpp E |_—e| ACX
AIN1(+) [10] [15] REF ING-)
ANt [1] [14] REF INg+)
AINZ(+)iD1 [12] [13] AIN2(-D0
PIN FUNCTION DESCRIPTIONS
Pin
No. | Mnemonic Function

1 SCLK Serial Clock. Schmitt-Triggered Logic Input. An external serial clock is applied to this input to transfer serial
data to or from the AI7730. This serial clock can he a continuous clock with all data transmitted in a con-
tinuous train of pulses. Alternatively, it can be a noncontinuous clock with the information being transmitted
to or from the AD7730 in smaller batches of data.

2 MCLK IN Master Clock signal for the device. This can be provided in the form of a crystal/resonator or external clock. A
crystal/resonator can be tied across the MCLK IN and MCLK OUT pins. Alternatively, the MCLK IN pin
can be driven with a CMOS-compatible clock and MCLK OUT left unconnected. The AD7730 is specified
with a clock input frequency of 4.9152 MHz while the AD7730L is specified with a clock input frequency of
2.4576 MHz.
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uPD7225

CMOS, Intelligent, Alphanumeric
LCD Controller/Driver

Description

The uPD7225 is an inteligent peripheral device de-
signed to interface most microprocessors with a wide
varigty of alphanumeric LCDs. It can girectly drive any
static ormultiplexed LCD containing up (0 4 backplanes
and up to 32 segmants and is easily cascaded for larger
LCD applications. The PO7225 communicates with a
host microprocessor through an 8-bit serial interface. It
includes a 7-segmant numerle and a 14.segment alpha.
numeric segment decoder to reduce system software
requirements. The uPDT7225 is manufactured with a low
power consumption CMOS process allowing use of a
single power supply between 2.7V and 5.5V, It is availa-
ble in a space-saving 52-pin plastic flat package,

Features

{J Single chip LCD controlier with direct LCD drive

C Low cost serial interface to most micioprocessors

0 Compalible with

— 7-segmeni numeric LCO configurations
up to 16 digits

— 14-segment alphanumeric LCD configurations
up to B charactlers

Selectable 1.CD drive configuration;

— Static, biplexed, triplexed, or quadruplexed

J2-segment drivers

Cascadabls for larger LCD applications

Selectable LCD bias voltage configuration:

— Static, wzoru3

Hardware logic blocks reduce system soliware

requirements

— Bbil serialinterface

— Twa 32 x 4-bit static RAMS lor display data and
blinking data siorage

— Programmable segment decoding capability:
- 16-character, 7-segment numaric decoder
- 64-character, 14-segment USASCIt
alphanumerle decoder

— Programmable segment blinking capability

— Automatle synchronization of segment drivers
with sequentially multiplexed backplane
drivees .

Single power supply, variable from 2.7 V (o 5.5V

Low power consumption CMOS technology

Extended - 40°C to +85°C temperalure range

available

0O oo o

goaoQ

Ordering Information

Mz Frequency
Part Namber Fackage Type of Opersilon
WPOTZ25G 00 52-pin plastic miniflat 1 MH2

Pin Configuration

$23233832335
rnuuu-\sununxann\
Sw (I} 0 O [0 ¢
S [l ara A
SpOrj« 1 [0 s
a0 o 7 [0 54
S e ai{iD s,
$o3 OO 5 o D s
$n CIT] 01128 0 [10 %
Ser O] ¢ B 7] %
Sa ]« w [TT] CoM,y
SO e @ I coM;
3w (IT] @ W [0 COM,
E R O o [CIT] coMy
cucr}aQ WD we
L A N T I O I TR Y | -
EE§§§§§QGSES§
WO o -0 H
Pin ldentification
Mo, S ymbed Funcilon
f cL2 System clock oulpit
4 SYNC Synchionization por
3-5 Voo LCD bias voltage suoply inputs
Vigo
6 Y55 Grounyg
Ly Voo Power
8 5CK Senal clock inpul
g st Seriat npul
] s Chip select
fl usy Busy avipur .
2 c/b Command o¢ gata sefect npat
T
1 RESET Resel inpul
" HC No connscton
15-18 LOMp-COMy LCO vackpiane driver oulputs
19-32, 34-51 5954 LCD segment Oriver oulpuls
52 cL1 Syslem clock inpur
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