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1. I NTRCDUCTI ON

The DWseries i s desi gned according to | P-66 protection requirenents
that can give ability of working properly under the toughest
envi ronnment .

Ender users shoul d be advi sed not to undertake any troubl e shooting
except those listed on the operation manual .

Thi s mai nt enance nanual cont ai ns of 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.

The i nternal DI P S/ Wshoul d be so set to prevent un-aut hori zed setti ngs
or alternations.

Shoul d a | oad cell has been repl aced, nmake sure that the protection
devi ces are properly set.

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

Here are sone features of the DWseries

1. Designed according to I P-66 protection requirenents.

2. Moisture detection desiccant inside

3. Zero, Tare, Negative value indicators

4. Subtractive tare function.

5. Power on zero function.

6. Manual zero function.

7. Auto Power Saving Function

8. Dual ‘7-segnment’ LED display at both operator and rear side
(optional).

9. Dual power: - By built-inrechargeabl e battery and external AC/ DC

power adaptor.

10. Dual (Metric and Avoirdupois) weight units

11. Wi ght check function with H -OK-LO i ndi cators and buzzer out put

12. Low battery warning signal.

13. Dual col or charge status indicator

14. 2 Types of Calibration

15. Overl oad protection against positive and negative force

16. AC/ DC power adapt or, adj ustabl e feet, bubblelevel and S/Splatter
cover included.

17. Dip Switch to prevent end-user calibration

18. Optional Rear D splay



2. SPECI FI CATI ON

2.1 SYSTEM BLOCK DI AGRAM

REAR
LED DI SPLAY ' LED DI SPLAY |
y | ? _________ 1
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DRI VER
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PONER SUPPLY:
1. AC ADAPTOR KEYBOARD
(9V 500mA) (4 KEYS)
2. RECHARGEABLE
BATTERY( 6V 4Ah)
Descri ption:
When an article is placed on the platter, the load of the articleis
applied to the load cell inside the scale.

The resistanceto the excitationcurrent inthe straingaugew || then
changed and the anal og out put signal varies.

It isanplified and digitized continuously by the A/Dconverter into
adigital signal. Subsequently, the resulting count is processed and
managed byt he 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
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2.3 GENERAL SPECI FI CATI ON

2.3.1 Overall View




2.3.2 Overall D nension:

270(W X 278(D) X 145(H) mm
2.3.3 Platter Size:

215 X 250 mm

2.3.4 Model Specifications

Model Nunber DW 3000E | DW 6000E DW 15KE DW 30KE

Capacity 30009 60009 15kg 30kg

External Resol ution 19 29 0. 005kg 0. 01kg

Tare Range Ful | Tare Range

Pl atter 215 x 250 mm

Di spl ay Type LED Di spl ay

Power Source By Built-in rechargeable battery or power
adapt or

Oper ati on 0°~40°C (32°~104°F),

Envi ronnent Non- condensed. R H. = 95%

St andar d Package I ndi vi dual | y Packed
Di nension: 370(W x 365(L) x 250(H) mm
Net/ Gross Weight: 3.7/5.0 kg

2.3.5 Main Conmponents Used
M croprocessors: 89C52
Crystal GOscillator: 11.0592MH

Di spl ay Device: Conmon Anode type 7-Segnment LED D spl ay

Load Cell Used: NVB C2X1 type | oad cell
Load Cell Capacity: DW 3000E= 6kg

DW 6000E= 10kg

DW 15KE= 20kg

DW 30KE= 35kg

2.3.6 Anal og Specification
| nput sensitivity: 2nv/ V

Zero Drift: 0.3% R O /10°C

Zer o Bal ance Range: 5% of rate capacity

Load Cell Excitation Voltage: DV5V
A/ D Conversion Speed: 10 timnmes/second
I nternal Resol ution: 30000




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

| NTERNAL FUNCTI ON TABLE

Functi on | Synbol Descri ption
1 F. 1 Span val ue readi ng and deal er cali bration
2 F.2 Ful | display segnent and nax. capacity check
3 F.3 Check offset value and scale configuration
4 F.4 Aut o power off setting

HOW TO ENTER THE REQUI RED FUNCTI ON MODE

Turn scal e off.

Press and hold TARE, then turn scale on. Scale display F.1
Press TARE until the required function nunber appears.

Press MCDE

Press MODE until the required setting appears.

Press TARE to confirm

Repeat step c to f for other function setting, or

Press OV ZERO to save settings and return to nornmal operation.

ST@Tmoeancoe

F.1Span Val ue Readi ng and Deal er Cali bration

a. Sinply enter F.1 to read the A/D counts.

b. Press OV ZEROtocl ear t he A/ Dcount s, appl ytest nassontopl atter,
t he span val ue of test mass will be displ ayed.

c. Refer to Dealer Calibration procedures for deal er calibration.

F.2D spl ay Segnent and Rated Capacity & Division Check
When function is entered, all segnents will be displayed.
Check and nake sure that no segnents are nissed.

F.3Total Internal Count Checking and Scal e Confi guration

a. Enter F.3, scale displays the Ofset Val ue when unl oaded.

b. Apply extraloadontoplatter, thetotal internal count valuew |
be di spl ayed.

SELECT WEI GHT UNITS

a. Press and hold MODE until the scale configuration appears.

b. Toenployall (netric and pound/ oz) wei ght units, press MODE unti |
‘H’, ‘"K', ‘LO indicators appear. To di sabl e pound/ oz wei ght
units, press MODE until ‘H’ indicator appears only.

c. Press OV ZEROt o save setti ng and back t o normal operati on st at us.



SELECT SCALE | NTERVAL
a. Press and hold MODE until the scale configuration appears.
b. Press MODE until the required scale interval appears.
c. Press OV ZEROt o save setting and back t o nor mal operation st at us.

F.4Auto Power OFf Setting
Two nodes are avail abl e: (Defaul t=4_CFF)
0. OFF = Auto Power Of function is disabled.
4. OFF Scale will automatically be turned off after 4 m nutes
unused.

3.2 AUTO AND DEALER CALI BRATI ON PROCEDURES

ACCEPTABLE LOAD FOR AUTO AND DEALER CALI BRATI ON

Model Nunber Ext er nal Accept abl e Aut o and Deal er
Di vi si on Cal i brati on Load

DW 3000E 1/ 3000 *2kg 1lkg

DW 6000E 1/ 3000 *5kg 2kg

DW 15KE 1/ 3000 *10kg 5kg

DW 30KE 1/ 3000 *20kg 10kg

* Recommended cal i bration | oad

Deal er Calibration Procedures:

Turn scale off.

Press and hold TARE, then turn scale on.

Scal e displays F. 1

Press MCODE

Scal e di spl ays offset val ue

Press QN ZERO

Press TARE

Press OV ZERO

Press TARE

0. Press OV ZERO the K indicator will be lighted up. It nmeans the
scale is ready for deal er calibration. Make sure that the figure
being displayed is =0 or 1, If not, press ZERO agai n.

11.Load calibration either Ioad as |isted on above table.

12. When val ue di spl ayed is stable, press MODE.

13. Wit until the scale starts countdown.

14. Calibration conpleted and scale is ready for operation.

HO@NOOIAWONE

Auto Cal i bration Procedures:

1. Turn scale off

2. Press and hold MODE, then turn scal e on.
3. Scal e displays CAL?

4. Press MODE



5. Scal e di splays LOAD XXXX or XXXX

6. Load calibration | oad according to above table.
7. Wait until the scale display DONE and starts count down.
8. Calibration conpleted and scale is ready for operation.

w

. 3 DI SABLE CALI BRATI ON AND AVO RDUPOI SVEI GHT UNI TSW THM NIt JUMPER
(JP2)

The m ni junper(JP2) is usedtocontrol calibration and avoirdupoi s

wei ght units. Insert a mni junper between ON position to disable

calibration.

3.4 OFFSET AND SPAN VALUE DATA

OFFSET AND SPAN VALUE DATA TABLE

Model O fset Span Val ue( Thousand) at O fset Span
Nunber Val ue Various Load Applied Cont r ol Cont r ol (Chm)
(Thousand) R1A

DW 3000E [10~14 10~15 at 1kg [20~30 at 2kg |VRL Trimmer [35K

DW 6000E [10~14 10~15 at 2kg [20~30 at 4kg [VRL Trimmer [23.2K

DW 15KE [10~14 10-15 at 5kg [20-30 at 10kg |[VRL Trimer [25K

DW 30KE [10-14 10~15 at 10kg |20~30 at 20kg |VR1 Tri nmer 15K

READI NG OFFSET VALUE

1 Turn scal e off

2 Renove all load fromplatter

3 Enter F.3 and read the offset val ue

READI NG SPAN VALUE

1 Turn scal e off

2 Renove all load fromplatter

3 Enter F. 1

4 Press ZERO

5 Apply load to platter. Span val ue according to | oad applied w ||

be di spl ayed.

HOW TO ADJUST OFFSET VALUE

In case the offset value i s out of range, adjust the trimrer | ocated
at VRL on the main board to obtain correct offset val ue.

HOW TO ADJUST SPAN VALUE

The spanval ueiscontrol | edbyresistor | ocatedonR1, standardresi stor
value of RLis listed on the above table. If the required span val ue
i snot attained, thenchange RLresistor accordingtoeither case bel ow

I ncrease the resistance of RI.
Decrease the resistance of RI.

Span val ue too | ow
Span val ue too hi gh:



3.5 FLOW CHART

3.5.1 Auto Calibration (for end-user)

LCD
PANORAMA
RELEASE
"ON/ZERO" KEY
CALIBRATING?
RELEASE
"MODE" KEY
"MODE'=YES PRESS"MODE"
"ZERO' =NO [~ ——"|OR"ZERO"KEY

STANDBY FOR
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DISPLAY
"LOAD"
DISPLAY
"XXXX"

DISPLAY
"XXXX"

PUT A ASSIGNED
WEGHT ON PLATTER
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"XXXX"'=ASSIG-

10



3.5.2 Function Test (for technicians only)
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DISPLAY
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L.CD
PANORAMIC
VIEW

"MODE"

XXXX:Capacity

WEIGHT UNIT CHANGED:
kg<--->kg/lb

A

SCALE INTERVAL CHANGED:
i.e. 3000x1g<--->3000x0.59
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Auto shut-off
when not in

usefor 4 min.

Auto shut-off
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4. TROUBLE SHOOTI NG

4.1 TROUBLE SHOOTI NG LOCP

POVNER ON

——

NO DI SPLAY DI SPLAY RANDOM
FI GURE

CHECK POVER SUPPLY, = CHECK CPU,
CPU, TACT SW 7- SEGVENT- LEDS,
SOUNTS AND SHOW * 00000”
THEN ZERQC?
4
CHECK LOAD CELL,
oK A/ D UNI T, OFFSET
VAL UE
ZERODRIFT 0 UNSTABLE

Y v

COUNT DOMN?

CHECK POVER CHECK PLATTER
SUPPLY, A DUNI T, STOPPER, LOAD
BAD SOLDERI NG, CELL, A/ D UNI T,
TEMP. EFFECT X BAD SOLDERI NG
w\ CAN T REACH THE
| NCORRECT SORRECT READOUTS FLI I CAPACI TY
\4
RE- CALI BRATE oK CHECK PLATTER
THE SCALE STOPPER, LOAD
CELL, OFFSET
VALUE

@I\/AL OPERATI C]\I)
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4.2 PARTS AND COVPONENTS TROUBLE SHOOTI NG
4.2.1 Power Supply Checking

4.2.1.1 Rel evant parts:
Mai n Board (DW 11-X)
@& (C1061)
ZD1l (8.2V)
BR1 (W4/ 1A)
QL (A1515)
Q@ (C945)
@B (C945)
R41 (1.2 ohm 1/2W
Q@ (A733)
U5(2950-5)
U6(2930-5)
6V 4Ah BATTERY

Descri ption:
1) AC Adaptor: This AC Adaptor provi des power of DC9~12V, 500mA

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

3) How Battery is charged conpl etel y?
The chargi ng voltage i s regul ated by @ (C1061) and ZD1 (8. 2V) for
about 7 volts.
Thechargi ngcurrent wi I | godownaut onati cal | ywhenvol t ager eached.
@B (C945) and R41 (1.2R 1/2W provide Over-Current protection.

16



4)

5)

6)

7)

N

IS

N

+5V power drives analog circuit system
US (2950-5) is a 5volts Vol tage Regul ator.

+5V power drives digital circuit system
U6 (2930-5) is a 5volts Voltage Regul ator.

Aut o- of f :

If the scaleis set on 4_oFF or even under LO BAT situation, after
some mnutes the CPUw Il release a lowpotential signal to draw
down @, then QL cuts off, the scalew || be shut down i nmedi ately.

Low Power Detection

The Q@ (A733) is designed to detect the power | evel. When battery
power is |l ess than 5.5V, the collector pole of @ will becone | ow
potential |evel, mean while CPU detects the | evel changed then
CPUw Il light up LO BAT indicator on the display.

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) nore than 6V, it may damage sone conponents .

2.2 Platter Stopper 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.

2.3 LED Di splay Checki ng

.2.3.1Check that every LED nodul e i s sol dered properly onto the nain

boar d.

.2.3.2 Check whether segnment of LED nodule is ruined.

. 2.4 CPU Checki ng

.2.4.1 Check that all pins are seated properly into the socket.
.2.4.2 Check that the Crystal Oscillator works.

.2.4.3 Check the RESET is normally | ow.

17



4.2.5 A/D Unit Checking

4.2.5.1 Check that the +5VA & +5V powers are correctly fed to the
A/D unit.

4.2.5.2 Check that the signal output of |oadcell is normal.

4.2.5.3 Check OP. Anplifiers & A/D Converter (AD7715).

When no error is found wi ththe above checki ng procedures, the trouble

can be caused on the | oadcell or the PCB itself. Replace a new one

could be better to identify the defective.

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
required after this replacenent.

18



ELECTRI CAL Cl RCU TRY

5.

5.1 SCHEMATI CS
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6. BI LL OF MATERI AL

STRUCTURE
Parts No. Descri pti on Speci fication Qy Remark
EODW000011 P.C.B. KIT DW 11- X MAI NBOARD 1
EODW001000 P.CB. KIT DW 40-X REAR BOARD 1 OPTION
AQQLG* ** * * * LOAD CELL UGG TYPE CAPACI TY = 6KG 1 DW3000
CAPACI TY = 10KG 1 DW6000
CAPACI TY = 20KG 1 DW15K
CAPACI TY = 35KG 1 DW30K
G0001DW100 UPPER CABI NET DW SERI ES (WHI TE) 1
G0001DW000 UNDER CABI NET DW SERI ES ( GRAY) 1
FOO03DW200 ALUM NUM L/ C SUPPORT DW SERI ES 2
FO002DW)000 S/'S PLATTER DW SERI ES 1
G0D002DW000 PLASTI C PLATTER DW SERI ES 1
G0002DW001 PLASTI C PLATTER SUPPORT DW SERI ES 1
A5005000090 BUBBLE LEVEL D14 1
G0004DW001 ADJUSTABLE FEET RUBBER DW SERIES, w 16x3. 5t 4
GD004DW000 PLASTI C ADJUSTABLE FEET DW SERI ES, MBxy 28x28 4
A1600060400 RECHARGEABLE BATTERY GP4-6/ 6V 4Ah 1
C1GA000000 PANEL PC GW SERI ES, 135. 5x45. 5x0. 8 2
C1DW0030000 OVERLAY DW SERI ES 1
C1DWD030999 REAR PANEL DW SERI ES 1
C1DW040999 REAR PANEL DW SERI ES REAR DI SPLAY 1 OPTION
GDO05NBS101 PLASTI C PLATTER CAP NBS SERIES, M 16 1
GD009DW000 BATTERY CAP DW SERI ES, ABS( TRANSPARENT) 1
GD030DW000 PLASTI C COVER PLATE DW SERI ES, 20x19x3 ABS 2
G0D030DW001 RUBBER TUBE DW SERI ES 1
G0D030DW003 RUBBER BUSHI NG W 12x12Lxy 3 1 FORL/IC
GD030DW004 SI LI CON SEALI NG W RE @ 3. 2x420 2
GD030DW004 SI LI CON SEALI NG W RE @ 3. 2x540 1
70010000616 PLASTI C SCREW MBx1x16 1
£0906003430 D.C. JACK DC- 343( BLACK) 1
A1202020151 W RE ARRAY 2PIN 15cm SI NGLE HOUSING 1
A1208020251 BATTERY W RE 2PI N 25cm 1
G0D030DW002 RUBBER PLUG DW SERI ES, w27x11 1 FOR DC JACK
ABO* * * %% % ¥ ADAPTOR ** %\ 9V 500mA 1
Z1DWD0OO* * * NAVE STI CKER DW SERI ES 1
DW 11- X MAI NBOARD
EODW000011 P. C. B. DW 11- X 1
A0202093461 l.C 93C46 1w
A0201089521 l.C 89C52 1 W
A0203077151 l.C AD7715AN- 5 1 U3
A0206000071 l.C OP- 07CP 2 UL,2
A0103000001 7 SEGVENTS LED DI SPLAY 14.22mm HEIGHT,3 DIG TS 2 DI SPL,2
A0207029300 VOLTAGE REGULATOR |.C.  LM2930-5 1 U6
A0207029500 VOLTAGE REGULATCR |.C.  AS2950ACN 1 U
A0300000040 |.C. SOCKET 40 PIN 1 W
A0401009450 TRANSI STOR 250945 3 @,3,7
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A0401015150

A0401007330

A0401010610
A0501004148
A0501004002
A0502000001
A0503020082
A0625050000
A0605050000
A0603050000
A0602030000
A0633100000

A0701227017
A0701107017
A0701226017

A0701106017
A0702106016
A0730104050

A0710224101
A0713474063
A0720103101
A0740020050
A0740101050
A0740103050
A0740104050
A0801001203

A0802010305
A0802022109
A0802110108
A0802110108

A0802127208
A0803042501
A0803041002
A0804041003
A0804041503
A0804042502
A0804045003
A0804046002
A0804040300
A0805020120

TRANSI STOR

TRANSI STOR

TRANSI STOR

DI ODE

DI ODE

BRI DGE RECTI FI ER
ZENER DI ODE

| GHT BAR

CAPACI TOR (EC)
CAPACI TOR (EC)
CAPACI TOR ( EC)

CAPACI TOR ( EC)
CAPACI TOR ( TC)
CAPACI TOR (MLO)

POLYESTER FI LM CAPACI TOR( VEF)
POLYESTER FI LM CAPACI TOR( VEF)
POLYESTER FI LM CAPACI TOR( PEI )
CERAM C CAPACI TOR (CC)
CERAM C CAPACI TOR ( CO)
CERAM C CAPACI TOR ( CO)
CERAM C CAPACI TOR ( CO)

TRI MVER
RESI STOR NETWORK

RESI STOR NETWORK
RESI STOR NETWORK
RESI STOR NETWORK

RESI STOR NETWORK

METAL FI LM RESI STOR(10PPM 2. 5KQ
METAL FI LM RESI STOR( 10PPM

METAL FI LM RESI STOR
METAL FI LM RESI STOR
METAL FI LM RESI STOR
METAL FI LM RESI STOR
METAL FI LM RESI STOR
METAL FI LM RESI STOR
CARBON FI LM RESI STOR

Al1515

A733

C1061C OR D880
1N4148

1N4002

W6 (1A)

1/ 2W 8V2( 9A3)
ROUND, 5nm ( RED, GREEN)
ROUND, 5nmm ( GREEN)
ROUND, 5nmm ( ORANGE)
ROUND, 3nm ( RED)
CML-1003

220uF/ 16V (SS TYPE)
100uF/ 16V
22uF/ 16V (SS TYPE)

10uF/ 16V (SS TYPE)
10uF/ 16V
104Z

0. 47uF/ 63V(474)

20pF
100PF/ 50V( 101)
0. 01uF/ 50V( 103)
0. 1uF/ 50V( 104)
3006P- 001- 203( 20K)

10KQ 5 PIN
220Q 9 PIN
100Q 8 PIN B-TYPE
100Q 8 PIN B-TYPE

4. 7KQ 8 PIN B-TYPE

1/ 4W

10KQ 1/ 4w
100KQ 1/ 4w
150KQ 1/ 4W
25KQ 1/ 4W
500KQ 1/ 4w
60KQ 1/ 4W
30Q 1/ 4w
1.2Q 1/ 2W

0. 22uF/ 100V( 224)

0. 01uF/ 100V( 103J)

WWNRRRPRRPRRPRWR =

AN P

N N P P EPNFEP WNNNPE

P R R R R R W W R, A

@'1 61
14-21

03

D1,2,9

D7

BRL

ZD1

LEDL

>4

D3, 5

D6, 7,8
LEDBL, 2, 3
(OPTI ON)
C30

C39, 41
C24, 38, 40,
44

C23, 37
c21, 22
C1-6, 9, 12
15-18, 25-28
,31-36
c13

C10, 11
c7,8

C42, 43
Cl4, C19, 20
c47

C45- 46
VR1

NR8
NR7
NR1, 2

NRL, 2
(OPTI ON)
NR3- 6

R12
R8, 9, 11
R3,5,6
R48
R7
R49
R4
R16
R4l
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A0805021101

A0805041101
A0805041102
A0805041103

A0805041153
A0805041221

A0805041223
A0805041272
A0805041471
A0805041472

A0805041473
A0901010020
A0901010040
A0902010020

A0907010030
A0907020200
A0910110020
A1005030512
A1100311059
A1306000003
A1500000004
A1007000001

A1005030610
A1007000008

CARBON FI LM RESI STOR

CARBON FI LM RESI STOR
CARBON FI LM RESI STCR
CARBON FI LM RESI STCR

CARBON FI LM RESI STOR
CARBON FI LM RESI STOR

CARBON FI LM RESI STCR
CARBON FI LM RESI STCR
CARBON FI LM RESI STOR
CARBON FI LM RESI STCR

CARBON FI LM RESI STOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR(PI N PLUG)
CONNECTOR(PI N PLUG)
CONNECTOR

FERRI TE BEAD
CRYSTAL

TACT SW

BUZZER

FERRI TE CORE

FERRI TE BEADS
FERRI TE CORE

OV 41- X REAR BOARD

EODW001000
A0103000001
A0605050000
A0603050000
A0602030000
A0633100000

A0802022109

A0907021200
A1203200400

P.C.B

100Q 1/ 2W
100Q 1/ 4W
1KQ 1/ 4W
10KQ 1/ 4W
15KQ 1/ 4W
220Q 1/ 4W
22KQ 1/ 4W
2. 7KQ 1/ 4w
470Q 1/ 4W
4. 7KQ 1/ 4W
47KQ 1/ 4W
2PI N WAFER

4PI N WAFER

2PI'N, PI TCH=3. 9nm

1 * 3 PIN 180°

2 * 10 PIN

2 PIN,MN JUW
3.5%6*0. 8

11. 0592MHz
KPT-1104B
GBO-15210

TR- 16x9x28

g 6x10, 2. 5T
TR- 14. 2x7. 2x15nm( L8)

DW 40- X

7 SEGVENTS LED DI SPLAY 14.22mm HEI GHT, 3 DIA TS

. E.
. E.
. E.

000

L
L
L .
LI GAT BAR

RESI STOR NETWORK

CONNECTOR(PI N PLUG)
FLAT CABLE

ROUND, 5 ( GREEN)
ROUND, 5mm ( ORANGE)
ROUND, 3nm ( RED)
CML-1003

220Q 9 PIN

2 * 10 PIN 90°
20PI N, 40cm

AN R R

[ =

PR RPRPAMRNRRPRER RPRRERRER N RFP NN

WWNEFE NP

R38

R10
R15, 45

R13, 14, 43,
52
R42

R39

R47, 50
R44, 51
R40

R22, 53

RA6
J1
J3(RS- 232)
J2

JP2

J4( OPTI ON)
JP2

L1, 2

X1

SWL- 4

BZ1

FOR L/ C

L3
DC | NPUT

DI SP1, 2
>4

D3, 5

D6, 7,8
LEDBL, 2, 3
(OPTI ON)
NR7
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7. APPENDI X
PARTS EXPLOSI ON:
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Qry

DESCRI PTI ON

DW SERI ES (WHI TE)

PART NAME

UPPER CABI NET

TEM

1
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2 |PLASTI C COVER PLATE DW SERI ES, 20x19x3 ABS 2
3 |ALUM NUM L/ C SUPPORT DW SER! ES 2
4 |s/'S SCREW NYLOK) M x 0.7 x 20 4
5 |LoaD CELL UCG TYPE OR EQUI VALENT 1
6 |S/'S HEX. SCREW M5 x 1 x 20 4
7 |RUBBER TUBE DW SERI ES 1
8  |RUBBER BUSHI NG DW SERI ES, y 12x12Lxy 3 1
9 |s/'S SCREW M x 0.7 x 10 8
10 |PLASTI C PLATTER SUPPORT DW SERI ES 1
11  |[PLASTI C PLATTER DW SERI ES 1
12 |PLASTI C SCREW M5 x 1 x16, M)6016D, PAG6 1
13 |PLASTI C PLATTER CAP NBS SERIES, M 16 1
14 |S/'S PLATTER DW SERI ES, 251 x 216 x 0. 8t 1
15  |FLAT CABLE 20PI N, 40cm 1
16 |[BATTERY WRE 2PI N, 25cm 1
17  |RECHARGEABLE BATTERY GP4- 6/ 6V 4Ah 1
18  [SI LI CON SEALING W RE y 3. 2x420 1
19 |BATTERY CAP DW SERI ES, ABS( TRANSPARENT) 1
20 |S/'S HEX. SCREW M5 x 0.8 x 12 2
21 _P.C.B. DW 11-X 1
22 |SCREW M3 x 10, TAPER 412
23 |PANEL PC GW SERI ES, 135. 5x45. 5x0. 8 2
24 |OVERLAY DW SERI ES 1
25 |P. C. B. (REAR DI SPLAY) DW 40-X 1
26 |REAR PANEL DW SERI ES 1
27 |BUBBLE LEVEL D14 1
28 |NAME STI CKER DW SERI ES 1
29  |UNDER CABI NET DW SERI ES 1
30 [SILICON SEALING W RE Y 3. 2x420 1
31 |SILICON SEALING W RE W 3. 2x540 1
32 |pc JACK DC- 343( BLACK) 1
33 |SCREW M2 x 6, TAPER 2
34  |PLASTI C ADJUSTABLE FEET DW SER! ES, MBxy 28x28 4
35 |ADJUSTABLE FEET RUBBER DW SERI ES, y 16x3. 5t 4
36 |RUBBER PLUG DW SERI ES, y27x11 1
37 |s/'s screw M3 x 12, TAPER 6
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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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AIMEL

Block Diagram

PO.0 - PO.7 P2.0 - P27
o= t""r" """t r-1°rt-==-"""r-1v-r--rt--r-1-- b
Voo ) i
] PORT 0 DRIVERS PORT 2 DRIVERS ‘
GND | [y T 3 T '
dE v i
= RAM ADDR. POAT 0 PORT 2 Quick ;
i REGISTER RAM LATCH LATCH FLASH ;
E Y 4 A '
‘ -
H :
: .
1 [ 4
! 4 y 4 H
: s SCR PROGRAM :
' ACC ADDRESS
: REGISTER POINTER REGISTER ;
H i
: :
, i
: A H
] :
: <—»  BUFFER !
' T™P2 TMP1 \
: :
: "
I Pc H
: ALU INCREMENTER '
H :
: INTERRUPT, SERIAL PORT, '
: AND TIMER BLOCKS '
L 4 PROGRAM = .
‘ o ) COUNTER :
s ‘ |
PSEN 4+ :
Y i
ALE/PROG #——| TMIRG | ystrucTion Y A Y I [— »
EA / Vo — 19| CONTROL | REGISTER 4 '
RST ——
: A d
' PORT 1 PORT 3 :
' LATCH LATCH 1
E Jr r 3 :
: i
‘ osc '
i ‘
: i
H .

L POHT 1 DRIVERS l PORT 3 DRIVERS
----- 1311114 0131131
‘f P1.0 - P17 P3.0 - P3.7
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ANALOG
DEVICES

3V/5V,450 pA
16-Bit, Sigma-Delta ADC

AD7715*

FEATURES
Charge-Balancing ADC
16 Bits No Missing Codes
0.0015% Nonlinearity
Programmable Gain Front End
Gains of 1, 2, 32 and 128
Differantial Input Capability
Thrae-Wire Serial Interface
SPI™, QSPI™, MICROWIRE™ and DSP Compatible
Ability to Buffer the Analog Input
3V (AD7715-3} or 5 V [AD7715-5) Operation
Low Supply Current: 450 pA max @ 3 V Supplies
Low-Pass Filter with Programmable Output Update
16-Lead SOIC/DIP/TSSOP

GENERAL DESCRIPTION

The ADY7715 is a complete analog front end for low frequency
measurement applications. The part can accept low Jevel input
signals direcdy from a transducer and ourpurts a serial digiral
word. [t employs a sigma-delta conversion technique to realize
up to 16 biws of no missing codes performance. The input signal
is applied to a proprietary programmable gain front end based
around an analog modulator. The modulator output is pro-
cessed by an on-chip digital filter. The first notch of this digital
filter can be programmed via the on-chip control register allow-
ing adjustment of the filter cutoff and output update rate.

The AD7715 feamres a differential analog inpur as well as a dif-
ferential reference input. It operates from a single supply (+3 V
or +5 V). It can handle unipolar input signal ranges of 0 mV to
F20mV, 0 mVio+80mV,0 Vo +1.25Vand 0 Vo +2.5 V.
It can also handle bipclar input signal ranges of +20 mV, +30 mV,
+1.25Vand 425 V. These bipolar ranges are referenced 1o
the negative input of the differential analog input. The AD7715
thus performs all signal conditioning and conversion for a single-
channel system. :

The AD'7715 is idea] for use in smart, microcontroller or DSP
based systems. It features a serial interface that can be config-
ured for three-wire operation. Gain settings, signal polarity and
update rate selection can be configured in software using the
inpun serial port. The part contains self-calibration and system
calibration options to eliminare gain and offset errors on the
patt itself or in the system.

SPI and Q5P are trademarks of Moterola, Inc.

MICROWIRE is a trademark of National Semiconductor Corporation.
*Protected by U.S. Patent No: 5,134,401,

See page 30 for data sheet index.

REV.B

Information furnished by Analog Devices is believad to be accurata and
reliable. However, no responsibility is assumed by Analog Devices for its
use, not for any infringements of patents or other rights of third parties
which may result from its use. No licenss is granted by implication or
otherwige under any patent or patent rights of Analog Devices.

FUNCTIONAL BLOCK DIAGRAM

REF IN-) REF IN(+)

—
_______________ -
L CHARGE BALANCING
A/D CONVERTER

i
i
DIGITAL =
i
5

lSIGMA-DELTA
AlNfe) O ———~—
N(.)i: 0 b MODULATOR [ FILTER
AN P2 3777
A= 1128 [} MCLK IN
0 ucux our
e ) FESET
INTERFACE  J
MTERER b seL
: REGISTER BANK ot
L v it
[} > DOUY
ADTMS | ___ > TRDY
A;ﬂD DEND

CMOS construction ensures very low power dissipaton, and the
power-down mode reduces the standby power consumption to
50 W typ. The part is available in a 16-lead, 0.3 inch-wide,
plastc dual-in-line package (DIP} as well as a 16-lead 0.3 inch-
wide small outline (SOIC) package and a 16-lead TSSOP package.

PRODUCT HIGHLIGHTS

1. The AD7715 consurmes less than 450 pA in total supply
cutrent at 3 V supplies and 1 MHz master clock, making it
ideal for use in low-power systems. Standby current is less
than 10 pA.

2. The programmable gain input allows the AD7715 to accept
inpur signals directly from a strain gage or transducer remov-
ing a considerable amount of signal conditioning.

3. The AD7715 is ideal for microcontroller o, DSP processor
applications with a three-wire serial interface reducing the
number of interconnect lines and reducing the number of
opto-couplers required in isolated systems. The part con-
tains on~-chip registers which allow software control over
ourput update rare, input gain, signal polarity and calibration
modes.

4. The part features excellent static performance specifications
with 16-bits no missing codes, £0.0015% accuracy and low
ms noise (<550 nV). Endpoint errors and the effects of
temperature drift are eliminated by on-chip calibration op-
tions, which remove zero-scale and full-scale errors.

One Technology Way, P.Q. Box 9108, Norwood, MA 02062-9106, U.S A,
Tel: 781/329-4700 World Wide Web Site: http:/ fwww.analog.com
Fax: 781/326-8703 © Analog Devices, Inc., 1998
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AD?TI 5'3-SPECIFICAT|0NS(A\'W = 43V, Voo = +3 ¥, REF IN(+) = +1.25 ¥; REF ING-=) = AGND; ADTT13

fexm = 2.4576 MHz unloss otherwise noted, AH spacifications Ty, to Ty tnless otherwise noted.)

Parameter A Version! Units Conditions/Comments
STATIC PERFORMANCE
No Missing Codes 14 Bits min Guaranteed by Design. Filter Noech € 60 Hz
Output Noise See Tabies IX 1o XIT Depends on Filter Cutoffs and Selected Gain
Integral Nonlinearicy 10.0015 % of PSR max Filter Notch £ 60 Hz
Unipolar Offset Error See Note 2
Unipolar Offset Drift? 0.2 WAC typ
Bipolar Zeto Etror See Note 2
Bipolar Zero Drift® 0.2 VPG typ
Positive Full-Scale Error! See Note 2
Fuil-Scale Drifi> ¥ 0.2 WViPC gp
Gain Error® See Note 2
Gain Drift™ 7 0.2 ppm of ESR”C t5p
Bipolat Negative Full-Scale Error® +0.003 % of FSR mex Typically £0.0004%
Bipolar Negative Full-Scale Drift’ 1 UV~ C typ For Gains of 1 and 2
0.6 PVeC op For Gains of 32 and 128
ANALOG INPUTS/REFERENCE INFUTS Specifications for AIN and REF IN Unless Noted
Input Common-Mode Rejection (CMR) | 90 dB min at DC. Typically 102 dB
Normal-Mode 50 Hz Rejection® 98 dB min For Filter Notches of 25 Hz, 50 Hz, £0.02 X fyorcy
Normal-Mode 60 Hz Rejection® 08 dB min For Filter Notches of 20 Hz, 60 Hz, £0.02 x fieoren
Common-Mode 50 Hz Rejection® 150 dB min For Filter Notches of 25 Hz, 50 Hz, £0.02 x fyorcn
Commen-Mode 60 Hz Rejection® 150 dB min For Filter Notches of 20 Hz, 60 Hz, £0.02 % fyorcn
Common-Mode Voltage Range’ AGND to AVpp Vminto Vmax | AIN for BUF Bit of Setup Register = 0 and REF IN
Absolute AINFREF IN Voltage® AGND - 30 mV Vmin AIN for BUF Bit of Setup Register = ¢ and REF IN
AVpp + 30 mY V max
Absolute/Common-Mode AIN Voltage® AGND +50mV V min BUF Bit of Setup Register = 1
AVpp - 15V V max
AIN DC Input Current® 1 nA max
AIN Sampling Capacitance® 10 pF max
AIN Differential Voltage Range'? 0 to +Vggp/GAIN!' | nom Unipolar Input Range {B/U Bit of Setup Register = 1)
Vpep/GAIN nom Bipofar Input Range {B/U Bit of Secup Register = 0)
AIN Inpur Sampling Rate, fs GAIN x fgp  poftd For Gaing of 1 and 2
forr /8 For Gains of 32 and 128
REF IN{+) - REF IN(-) Voltage +1.25 V nom +1% for Specified Performance, Functional with Lower Vpgp
REF IN Input Sampling Rate, fs ferk /o4
LOGIC INPUTS
Input Current 10 A max
All Tnputs Except MCLK IN
Vixws Input Low Voltage 0.8 V max
Viens Input High Voltage 2.0 V min
MCLK IN Only
Vixy, Input Low Voltage 0.4 V max
Vicns Input High Voltage 2.5 ¥ min
LOGIC OUTPUTS (Including MCLK OUT)
Vor, Output Low Voltage 0.4 V max Tsmx = 100 pA Bxcept for MCLK OUT"®
Vo ()utput High Voltage DVyp - 0.6 ¥V min Lsoyrcs = 100 pA EXCCP( for MCLK OUT"?
Floating State Leakuge Current 110 pA max
Floating State Output Capacitance'* 9 pF yp
Data Output Coding Binary Unipolar Mode
Offset Binary Bipolar Mode
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7 SEGQVENT LED DI SPLAY(14.22mm HEI GHT, 3 DIG TS)

A.326
"9 DIG.1

q

m DiG.2

TET uuun 13EX

mﬂw gccco

129

B.3.26

19

o DIG.1 @

EO.N

B e (2

" & .
/ l.n.uaw Uaua .wzm.__i x,uuaw B._ua ..‘.___.___*
H - C, 12 Bz
o ]38 3 9 DIG.1 m DIG.2 9 DIG.3 ? DIG.1 w DIG.2 m. DIG.3
= -+ wn 1
1..&- b, b wuwmun_“ : 3 ' b4 4 1 u:nmhun_::n *;"Wuﬂnmnn un.:—.m._:n%un EEEXEXEXZ
.wl o o Ummﬁ oP IF| DV;EMU_T. }ﬂnoﬁﬂjnT zﬂﬁﬁﬂﬁﬁnvr EFIG0P
E 8.00 | = _
WTE 86444648 S
114,15 6 NO CoNEST 11,4,055 6 NO T
WAVE IR MAX VF LIMINOUS
EMITTING COLOR| COMMON ANODE | COMMON CATHODE |@ IF=20mA| @ VR=5V | @ IF=20mA| @ IF=10m* |
GaAsp RED |AS838R—| C5638R—] 855 nm | 100uA 1.7V 570ucc_§
2.5¢x5 Gap RED]A5838H— | E5638H—{ C5638H—{F5638H—| 695 nm | 100uA 2.2V 1000ucd
=/2,7 GaAsp/Gap _ ORANGE |A56380—E56380~|C56380—|F56380—] 635 nm | 100uA 2.0V | 2000uce
GaAsp/Gap _ YELLOW |ASB38Y— |E5638Y—|C56368Y—|F5638Y— 600 nm | 100uA 2.1V 2000ucd
: Gap GREEN |A56386— | E56386—) C5B38G—|F5658G—| 585 nm | 100uA 2.2V 2000ucd
INCH Gap PUREGREEN |AS638GM C5B38GM 585 nm 100uA 2.2v 1000ucd
GaAlAs REDIASB38RS RS 855 nm | 100uA 1.8V 5000ucd
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