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‘1. INTRODUCTION

GS SERIES - ELECTRONIC WEIGHING SCALE

1.

FEATURES :

P I R S S T R A R G

Full Tare

Tare indicator

Zero indicator

Negative value indicator

Accumulation available(M+,MR,MC)

2 types of Calibration

Dip switch to prevent end-user calibration

Sealable

Bubble level

Adjustable feet

Optional backlighting

D size dry battery or Built-in rechargeable battery operated

Low-battery signal

Auto power saving function

AC adaptor included

Overload protection for positive and negative force

Capacity: 1200g,3000g,6000g,12kg for 1/6000 resolution
1500g,3000g,6000g,15kg for 1/3000 resolution

All stainless steel housing
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2. SPECIFICATION

1. SYSTEM BLOCK DIAGRAM

LCD
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BATTERY  f«— CHARGING <—| AC ADAPTOR
_UNIT DC 9-12V

DESCRIPTION:

7
included except dry battery version

When a load is applied to the load cell. The resistance to the
excitation current in the strain gauge changes and the analog output

signal varies.

It is amplified and digitalized continuously by the A/D converter into

a digital signal.

Subsequently, the resulting count 1s processed and managed by the CPU.
The CPU refers to the instructions from the keyboard, and then conveys
the output data to LCD driver which formats the data into a readout for

the display.
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2. SPECIFICATION

2. PHYSICAL LAYOUT OF ELECTRICAL CONNECTION
A. Rechargeable battery version

BATTERY O
CHARGING g
BOARD

LOAD CELL
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RECHARGEABLE -
BATTERY N
6V 4Ah +
MAIN BOARD
O O 000
BAT DC JACK
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LCD =)
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KEYBOARD
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2. SPECIFICATION

2. PHYSICAL LAYOUT OF ELECTRICAL CONNECTION
B. D size dry battery version

DC JACK

LOAD CELL

=)

UM-1/D size |
BATTERY x 4

[+ ]

MAIN BOARD

LCD

J2

KEYBOARD

PAGE 4




2. SPECIFICATION

3. GENERAL SPECIFICATION
3.1 Overall View
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2. SPECIFICATION

3. GENERAL SPECIFICATION

3.2

3.3

3.4

3.5

3.6

3.7

Dimension
* Platter size: 210 x 210mm
* Overall size: 310 x 230 x 74mm
Model specification
Model name: GS-series
Display resolution: 1/3000(1500g,3000g,6000¢g,15K)
1/6000(1200g,3000¢g,6000g,12K)
Internal resolution: 1/30000
Display: Single-sided
Weight display--> 5 digits

Operation condition
* Power source: 4 x D size dry battery or AC adaptor(DC

9-12V,100mA)

: Rechargeable battery(6V 4Ah) or AC adaptor

(DC 9-12V,500mA)
* Operating Temperature: 0 °C ~ 40 °C
* Operating Humidity : 15 ~ 85% RH
* Power Consumption : 0.1W

5W When charge

Main Components used

* Micro Processor : 89C52

* Crystal Oscillator : 6 MHz

* Display device : Liquid Crystal Display(LCD)

* Loadcell : 350 resistance loadcell

Analog Specification

* INPUT SENSITIVITY : 2mV/V

* 7ZERO ADJUST RANGE : 2% R.O.

* ZERO BALANCE RANGE . +/-5% R.O.

* L/C APPLIED VOLTAGE : DC 3V

* SPEED OF A/D CONVERSION : 20 times/sec

* INTERNAL RESOLUTION : 30000

Model VS. Capacity & division

MODEL NO. CAPACITY EXTERNAL DIVISION
1/3000 1/6000

GS-1200 1200g 0.2
GS- 1500 1500g 0.5¢
GS-3000 3000g Ig 0.5¢
GS-6000 6000g 2¢ Ig
GS-12K 12kg 2g
GS-15K 15kg Se
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3. INITIAL SETUP

1. INTERNAL FUNCTIONS AND ALTERNATE DIVISION

INTERNAL FUNCTION TABLE

Function Symbol Description
1 F.1 Span value reading and dealer calibration
2 F.2 Full display segment and max. capacity check
3 E.3 Check offset value and scale configuration
4 F.4 Auto power off setting

HOW TO ENTER THE REQUIRED FUNCTION MODE

. Turn scale off.

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

Press MODE until the required setting appears.

Press TARE to confirm.

Repeat step ¢ to f for other function setting, or

. Press ZERO to save settings and return to normal operation.

S 0 Q0 o e

F.1  Span Value Reading and Dealer Calibration
Simply enter F.1, then put on the designated mass to check
Span Value or keep going to do the Dealer Calibration.

F.2 Display Segment and Rated Capacity & Division Check
When funtion is entered, scales will first display the
rated capacity and division, then display all segment.
Check and make sure that no segment are missed.

F.3 Check Offset Value is within acceptable range and Scale

Configuration

1 Enter F.3, scale displays the Offset Value.

2 Hold MODE(for about 2 seconds)

3 Scale displays capacity and division configuration.

4 Press MODE until the required configuration obtained.
Note: In some countries, only the metric weight unit

1s available.

5 Press ZERO to save setting and back to normal operation

status.

F.4 Auto Power Off Setting
Two modes are available: (Default=4_OFF)
0._OFF = Auto Power Off function is disabled.
4. OFF = Scale will automatically turned off after 4 minutes
not used.
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3. INITIAL SETUP

2. AUTO AND DEALER CALIBRATION

ACCEPTABLE LOAD FOR AUTO AND DEALER CALIBRATION

Model External Acceptable

Numbe r Division Auto and Dealer Calibration Load
GS-1500 1/3000 500g kg
GS-3000 1/3000 kg 2kg
GS-6000 1/3000 2kg Skg
GS-15K 1/3000 Skg 10kg
GS-1200 1/6000 500g lkg
GS-3000 1/6000 kg 2kg
GS-6000 1/6000 2kg Skg
GS-12K 176000 Skg 10kg

Dealer Calibration Procedure:

Turn scale off.

Press and hold TARE, then turn scale on.

Scale displays F.1

Press MODE

Scale displays offset value

Press ZERO to zero offset value

Press TARE, scale displays S=1

Press ZERO, scale displays S=2

Press TARE, scale displays S=1

Press ZERO, scale displays an arrow at the right hand of

the display. It means the scale is ready for dealer

calibration.

11 Make sure that the figure being displayed is =0 or 1, if
not, press ZERO again.

12 Load calibration either load as listed on above table.

13 When value displayed is stable, press MODE.

14 Wait until the scale start count down.

15 Calibration completed and scale is ready for operation.

(e BN olie SIS Heo NV BB RN P A

[Sm—

Auto Calibration Procedure:

Turn scale off

Press and hold MODE, then turn scale on.

Scale displays CAL?

Press MODE

Scale displays LOAD XXXX or XXXX

Load calibration load according to above table.

Wait until the scale display DONE and start count down.
Calibration completed and scale is ready for operation.

00 ~JI N L B W -

3. DISABLE CALIBRATION WITH DIP SW.(S1)
The DIP SW.#1 is used to control calibration. Push this switch
to ON position to disable calibration.
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3. INITIAL SETUP

4, OFFSET AND SPAN VALUE DATA

OFFSET AND SPAN VALUE DATA TABLE

Mode! External |Offset Value| Span Value(Thousand) at Offset Span Control (Ohm)
Number {Division |(Thousand) Various Load Applied Control RIA R1B
GS-1500 | 1/3000 10~14 11~15 at 500g 22~30 at lkg| VRl Trimmer 40K X
GS-3000 | 1/3000 10~14 11~15 at lkg 22~30 at 2kg| VR Trimmer 40K X
GS-6000 | 1/3000 10~14 11~15 at 2kg  26~36 at Skg{ VRl Trimmer 30K X
GS-15K | 1/3000 10~14 11~15 at Skg 22~30 at 10kg| VRl Trimmer 25K X
GS-1200 | 1/6000 10~14 13~18 at 500g 26~36 at lkg| VRI Trimmer 40K X
GS-3000 | 1/6000 10~14 11~15 at lkg 22~30 at 2kg| VRl Trimmer 40K X
GS-6000 | 1/6000 10~14 11~15 at 2kg  26~36 at 5kg| VRI Trimmer 30K X
GS-12K | 176000 10~14 13~18 at Skg 26~36 at 10kg| VRI Trimmer 25K X

READING OFFSET VALUE
1 Turn scale off
2 Remove all load from platter
3 Enter F.3 and read the offset value

READING SPAN VALUE

1 Turn scale off

2 Remove all load from platter
3 Enter F.1

4 Press ZERO

5

Apply load to platter. Span value according to load
applied will be displayed.

HOW TO ADJUST OFFSET VALUE
In case the offset value is out of range, adjust the trimmer
located at VR1 on the mainboard to obtain correct offset value.

HOW TO ADJUST SPAN VALUE

The span value is controlled by resistor located on RIA, standard
resistor value of RIA is listed on the above table. If the
required span value is not attained, then change R1A resistor
according to either case below:

Span value too low : Increase the resistance of RIA.
Span value too high : Decrease the resistance of RIA.
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3. INITIAL SETUP

5. FLOW CHART
5.1 Auto Calibration(for end-user)

ASSIGNED
'WEIGHT:
LCD 1.CAP=1.2kg
PANORAMA WEIGHT=500g
OR kg
2.CAP.=1.5kg
WEIGHT=500g
OR 1kg
3.CAP.=3kg
WEIGHT=1kg
DISPLAY OR 2%kg
CALIBRATING? } "CAL.T" 4. CAP=6kg
WEIGHT=2kg
OR 5kg
RELEASE 5.CAP=12kg
"MODE"” KEY WEIGHT=5kg
PUT A ASSIGNED OR 10kg
WEGHT ONPLATTER [~ ———16.CAP=15kg
"MODE"=YES PRESS "MODE" WEIGHT=5kg
*ZERO" =NO  p~—={OR "ZERO"KEY OR 10kg
NO CORRECT WEIGHT
YES ASSIGNED?
CALIBRA-
TING?
YES
NO DISPLAY
"DONE"
DISPLAY
umw
95
DISPLAY ,
999999*
DISPLAY
DISPLAY “000000"
000000"
DISPLAY No WEIGHT STILL
0 ON THE PLATTER?
YES
STANDBY FOR DISPLAY "XXXX"=ASSIG-
OPERATION "XXKX" —=—=INED WEIGHT
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3. INITIAL SETUP

5. FLOW CHART
5.2 Function Test(for technicians only)

START

PRESS "TARE"
& "ON/OFF*

LCD PANOR-

AMIC VIEW

STANDBY FOR
OPERATION
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3. INITIAL SETUP

xxxx:Show offsct

-

AD ->0+/-3
counts

FOR
EXAMPLE:
GS-6000
Assigned weight
=5kg or 2kg

e e o em e e e

PUT ON THE
ASSIGNED

DIP SW. #1
> ON?

k : key code

DISPLAY
SPAN VALUE
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3.

INITIAL SETUP

XXXX:Capacity

[ Auto shut-off
...} When not in
4qin.

1 Auto shut-off
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4. TROUBLE SHOOTING

1. TROUBLE SHOOTING LOOP

POWER ON

DISPLAYS RANDOM

FIGURE
NO DISPLAY COUNT DOWN?

CHECK POWER SUPPLY, CHECK CPU,LCI
CPU,LCD,KEYBOARD DRIVER,LCD
COUNTS AND THEN—~—>HOW "000000
ZERO?
CHECK LOADCELL,
A/D UNIT,OFFSET
VALUE
T
GHOST CROPER READOUT > UNSTABLE
CHECK POWER SUPPLY, CHECK PLATTER
LCD,LCD DRIVER, STOPPER,LOADCELL,
R22~R25 OK BAD SOLDERING
CAN'T REACH THE FULL
INCORRECT
CORRECT READOUTI >>CAPACITY |
\ CHECK PLATTER
STOPPER,LOADCELL
RE-CALIBRATE :
THE SCALE LOFFSET VALUE

y
GORMAL OPERATION>
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4, TROUBLE SHOOTING

2. PARTS AND COMPONENTS TROUBLE SHOOTING

2.1 Power Supply Checking
2.1.1 Relevant parts:

2.1.1.1 Rechargeable battery version

Power Board(HGS-20-1)
Q1(C1061)
7ZD1(8.2V)
R3(1.2 ohm,1/2W)
Q2(C945)
DC-JACK(SCD-21)

Main Board(GS-10-2)
US(IC 4027)

Q1(A733)
U7(HT-1030)
U13(HT-1050)
UB(HT-7039)
o coatT
= J’ i @ }\;;I:Av O VN l
%I %,m - |
» ‘ ‘l;: WU z . :
P mmu L t " i“;’j?- " |
] §" § _:::_.‘7 TO BATIERY
HGS-20-1 , " "
// %‘ﬂv sr‘u‘r‘_ﬂ
GS-10-2 - I
TL“
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4, TROUBLE SHOOTING

Description:
1) AC Adaptor: This AC adaptor provides about 9-12V dc
power.

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

3) How Battery is charged completely?
The charging voltage is regulated by Q1(Cl1061) and
7D1(8.2V) for about 7 volts.
The charging current will go down automatically If
battery full charged when voltage reached.
02(C945) and R3(1.2R,1/2W) provide Over-Current
protection.

4) 43V power drives both digital & analog circuits
system.
U7(HT-1030) is a 3volts Voltage Regulator.

5) +5V power is to drive the Printer(Centronic)
interface
U13(HT-1050) is a Svolts Voltage Regulator.

6) Auto-off:
If the scale is set on 4_oFF or even under LO-BAT
situation, after some minutes the CPU will release
a positive pulse to toggle the U5 output(pin#2)
going high, then Ql will be cut-off, therefore the
scale is shut down immediately.

7) Low Power Detection:
The U8(HT-7039) is designed to detect the power
level.
Whenever the power less than 3.9V, it will release
a low potential signal to CPU, and then CPU will
instruct LCD display to show LO-BAT symbol.
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4. TROUBLE SHOOTING

2.1.1.2 D size dry battery version

Main Board(GS-10-2)
C1(470uF/16V)
D2(1N4148)
U12(78L08)

US(IC 4027)
Q1(A733)
U7(HT-1030)
U13(HT-1050)
U8(HT-7039)
DC-JACK(SCD-21)

K
2 -
- —— W4T

< FAUTE-OF

= -Loeay

B

R ]

2.1.2 Input voltage: 5.5V or higher
Check and replace battery if voltage less than 5.5V.
Check DC-JACK or AC adaptor if been defective.

2.1.3 Output voltage: 3V +/- 10%
Check that the output voltage is within 3V +/- 10%
a) less than 2.7V, the CPU may not work properly.
b) more than 6V, ghost will appear on LCD.

PAGE 17



4. TROUBLE SHOOTING

2.2 Platter Stopper Checking
The platter 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 load) stopper.
2.3 LCD Display Checking
2.3.1 Check that it is soldered and connected properly
between LCD and driver IC(uPD7225), driver IC(uPD7225)
and CPU.

2.3.2 Check whether LCD is broken.

2.4 CPU Checking

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 low.

2.5 A/D Unit Checking

2.5.1 Check that the +3V power is correctly fed to the A/D
unit.

2.5.2 Check that the signal output of loadcell is normal.

2.5.3 Check OP. Amplifier & A/D Converter(AD7715).

When no error is found with the above checking procedures, the
trouble can be caused on the loadcell or the PCB itself. Replace
a new one could be better to identify the defective.

In this way, the readout of weight would be varied because of the
output voltage of loadcell and defferent span value, so recalibra-
tion is required after this replacement.
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5. ELECTRICAL CIRCUITRY

1. SCHEMATICS
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5. ELECTRICAL CIRCUITRY
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5. ELECTRICAL CIRCUITRY
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5. ELECTRICAL CIRCUITRY

a1 cweTT
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CON/4P/WF
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5. ELECTRICAL CIRCUITRY

2. PCB LAYOUT

GS-10-2
TOP LAYER

GS-10-2
BOTTOM LAYER

AL 1 G8-10-2
TOP OVERLAY

| GS-10-2

|
|
‘ BOTTOM OVERLAY
| i
|
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5. ELECTRICAL CIRCUITRY

~ HGS-20-1
TOP LAYER

HGS-20-1
BOTTOM LAYER

HGS-20-1
TOP OVERLAY
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6. PARTS LIST

GS SERIES PARTS LIST

STRUCTURE

Parts No. Description Specification Qty Remark

F0005GS0010 S/S HOUSING: UPPER GS SERIES 1

F0005GS0000 S/S HOUSING: LOWER GS SERIES 1

FO003GSP101 L/C ALUMINUM LOWER SUPPORT G SERIES 1

F0003GSP100 L/C ALUMINUM UPPER SUPPORT G SERIES 1

AQQ®** kK% k% LOADCELL C2X1 OR EQUIVALENT 1 AS PER MODEL

F0022000000 ADJUSTABLE FEET GS SERIES,S/S 4

G0030GS0000 SEALING RUBBER GS SERIES 1

BOGS0000000 KEYBOARD GS SERIES, 6 KEYS 1

COGS0000*** PC FASCIA GS SERIES 1  AS PER MODEL

FO002GS0000 S/S PLATTER GS SERIES i

A1600060400 RECHARGEABLE BATTERY 6V 4Ah 1

AGQ* ** %k k% ADAPTOR ***V/9V, 500mA 1

A0906000210 D.C. JACK SCh-21 1

Z6GS1000000 PACKAGE GS SERIES 1

E9GS0000000 P.C.B. KIT GS-10-X 1

E9HGS010000 P.C.B. KIT HGS-20-X 1

A1204010370 CONDUCTIVE WIRE 37cm(BLACK) 1

A1204010372 CONDUCTIVE WIRE 37cm(RED) 1

A1205010300 CONDUCTIVE WIRE 30cm(BLACK) 1

A1205010302 CONDUCTIVE WIRE 30cm(RED) 1

MAINBOARD

EOGS0000000 P.C.B. GS-10-X 1

A0205040270 I.C. 4027 1 US

A0202093462 I.C. 93LC46 1 U4

A0207078081 I.C. 78L0O8 1 U112

A0203077150 1.C. AD7715-3 1 U3

A0250070390 1.C. HT7039 1 U6

A0250008030 1.C. HV803 1 Uil

A0206000071 I.C. OP-07CP 2 U8,U9

A0208072250 1.C. nPD7225 I U2

A0207010301 VOLTAGE REGULATOR HT1030 1 U7

A0207010501 VOLTAGE REGULATOR HT1050 1 U13(OPTION)

A0204743742 I.C. T4HC374 1  UIO(OPTION)

A0300000040 I.C. SOCKET 40 PIN 1 U1

A0401009450 TRANSISTOR 25C945 1 Q3

A0401020010 TRANSISTOR 2001 1 Q2

A0401007330 TRANSISTOR A733 1 Q1

A0501004148 DIODE 1N4148 3 D1,D2,D3

A0701477016 CAPACITOR (EC) 470uF/16V 1 (i

A0701106017 CAPACITOR (EC) 10uF/16V(SS TYPE) 12 (C4,6,21,23,27
,33~35,41,42,
44,45
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6. PARTS LIST

A0730104050

A0710224101
A0713474063
A0720103101
A0740104100
A0740020050
A1002108000
A1005030512
A0804041003
A0804042702
A0804042502
A0804042002
A0804044701
A0802047309
A0805041103

AD805041101
A0805041104
A0805041102
A0805041105
A0805041205
A0805041331
A0805041473
A0805041565
A0801001203
A1301000002
A1100260000
A1500000004
A0910001080
A0901010120

A0901010040

COMMON PARTS

A0102000297
A1400000003
A0201089521
A0804042502
E1GS0000000

CAPACITOR (MLC)

POLYESTER FILM CAPACITOR(MEF)
POLYESTER FILM CAPACITOR(MEF)
POLYESTER FILM CAPACITOR(PET)
CERAMIC CAPACITOR (CC)
CERAMIC CAPACITOR (CC)
INDUCTOR

FERRITE BEAD

METAL FILM RESISTOR

METAL FILM RESISTOR

METAL FILM RESISTOR

METAL FILM RESISTOR

METAL FILM RESISTOR

RESISTOR NETWORK

CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
TRIMMER

DIP S/W

CRYSTAL

BUZZER

CONNECTOR (FPC)
CONNECTOR (WIRE ARRAY)

CONNECTOR (WIRE ARRAY)

L.C.D.

EL BACKLIGHT

I.C.

METAL FILM RESISTOR
P.C.B.

104Z

0.22uF/100V(224)
0.47uF(474)
0.01uF/100V(103])
0.1uF/100V

20PF

1mH

3.5x 6 x 0.8 mm
100K ohm,1/4W
27K ohm,1/4W

25K ohm,1/4W

20K ohm,1/4W
4.7K ohm,1/4W
47K ohm,9 PIN
10K ohm,1/4W

100 ohm,1/4W
100K ohm,1/4¥W
1K ohm,1/4W
IM ohm, 1/4VW
M ohm, 1/4W
330K ohm,1/4W
4.7K ohm,1/4W
5.6M ohm,1/4W
3006P-001-203(20K)
DS-02(4 PIN)
6.0MHz
0BO-15210

8 PIN(ZIF) 90°
12 PIN WAFER

4 PIN WAFER

UTS-G297JV-¥W
89 x25 mm
89C52

25K ohm,1/4W
GS-10-X

26

—
— et ket [ND e b 00 S e DN O = om = ND = ARND D e e N e

]
et

—

€2,3,5,7~12,

16,18~20,22,

26,29~32,36,

38,40,43,

46~48

C17

C14,15

C13

C39

(24,25,28

L3

L1,L2

R10~14

R39

R15,17

R40

R16

NR1

RS,6,18,19,

22~24,33,35,

38

R21,25

R7

R1,20,29,32

R2,4,30

R3

R26

R27,28

R31

VRI

S1(OPTION)

X1

BZ1

12

J3(PRINTER
OPTION)

J4(RS232
OPTION)

LCD1
EL1
U1
RiA
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6. PARTS LIST

HGS-20-X CHARGING BOARD

EOHGS010000
A0730104050
A0701477016
A0502000001
A0501004148
A0401009450
A0401010610
A0906000210
A0805020120
A0805021101
A0503020082
A1204010370
A1204010372
A5004000002
20011000308
20016000003
A0401007330
A0805041153
A0805041221
A0805041471
A0625050000

P.C.B.

CAPACITOR (MLC)
CAPACITOR (EC)

BRIDGE RECTIFIER
DOODE

TRANSISTOR
TRANSISTOR

D.C. JACKK

CARBON FILM RESISTOR
CARBON FILM RESISTOR
ZENER DIODE

PVC CONDUCTIVE WIRE
PVC CONDUCTIVE WIRE
HEAT SINK (U TYPE)
SCREW

SCREW NUT
TRANSISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
L.E.D.

HGS-20-X
0. 1uF/50V(104)
4T0uF/ 16V
W04(1A)

IN4148

28C945

H1061C OR D880
SCD-021 (BLACK)
1.2 ohm,1/2W

100 ohm,1/2W
1/2W 8.2V(9A3)
37cm (BLACK),26AWG
37cm (RED),26AWG
MB-204-20

M3 x 8

M3

A733

15K ohm,1/4W

220 ohm,1/4W

470 ohm,1/4W
RED/GREEN ROUND 5mm

P ik ek s e bt et bt b ek et et bt pd pd b e e e et b

Cl
C2
BR1
DI
02
Q1
11
R3
R2
D1

Q1

Q3(OPTION)
R4(OPTION)
RS(OPTION)
R1(OPTION)
LED1(OPTION)
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6. PARTS LIST

PARTS EXPLOSION:

TTEW PART _NAME Wg’nou Find
[STANLESS PLATTER _[GS—SERIES _
2 |BUBB - #14mm .
3__|STAINLESS UPPER CABINET| GS—~SERIES
4 1LOAD CELL SUPP (V)| G-SERIES ~
S [LOAD CEWL : ' 1
6 JLOAD CELL 0) [ GS—SERil 1
7 _|RUB ACKING GS~SERIES
8 | STAINLESS UNDER CABINET| G5—SERIES
9 _IP.C. HGS—20~X
10 [PCA G8~10-X
11 _|PC PANEL GS~SERIE R
12 1K/B WIRE ) CS—SERIES,6 KEYS| 1
13 |STAINLESS ADJ. FEET GS—SERIES :
T4 {RUBBER PAD CFR—180603 [:
15 [RECHARGEABLE BATTERY |6V, 4AH 1
16_|FIX_FRAME GE—SERIES 1
17 _[NUT M3 4
18 | SCREW M3 ] )
SCREW M4X10, ROUND
20 [NUT SCD-21 ; L
21| SCREW MBX20 4
2 SPR!%WASHER M7 4
3 _|SCR X18, NYLOK E
24 | SCREW ) M4X20, ROUND 1
25 [NUT M4 1

PAGE 28




7. APPENDIX

Eesss—————————————————— A T89C 52

Features

» Compatible with MCS-51™ Products

# 8 Kbytes of in-System Reprogrammable Flash Memory
Endurance: 1,000 WrHe/Erase Cycles

Fully Static Operation: 0 Hz 1o 24 MHz

Three-Level Program Memory Lock

256 x 8-Bit Internal RAM

32 Programmable VO Lines

Three 16-Bit Timer/Counters

Eight Interrupt Sources

Programmable Serlal Channel

Low Power ldle and Power Down Modes

Description
The ATBICS2 15 5 low-power, high-performance CMOS 8-bit microcomputer with 8 Kbytes
of Flash programmable and erasable read oaly memory (PEROM) The device 1s manuafac-
tured wsing Auncl’s lugh deasny sonvolatite memary technology and 15 compatible with the
ndustey standard X0CS1 and BOCS? instruction set and pinout The on-chip Flash allows the
program qicinary 1o be reprogranuncd insystem of by @ coaveational nonvolatile memory
programmer. By combining a veesatile 8-bit CPU with Flash on a monolithic chip. the Aunel
ATBICS2 15 a powerful mictocomnpuier which provides a nghly floable and cost cffecuve
| to many caibedded control applicanons
The ATB9CS52 provides the folfuwing standard feawres: 8 Kbytes of Flash, 256 bytes of
RAM. 32 O ines, three 16-bit timer/counters, @ six-vector two-kevel imerrupt archuitecture, 3
foll duplex scrial port, on-chip osetllatoc, and clock circuntry [n additton, the ATBICS? is
{continued)

POIPICardip
. -
Pin Configurations wasods ol e
wEaeird [2 »o'0 1a0m
Py (Y3 3 PO 1 (ADG
P1lc3e D P32 {ADY}
Prac]s ) P03 a0y
PFiscle |3 Po 4 {404y
risclr [y Po 3 (aDs)
rirde > Po s (aom
astc]s [} Pe.v (a0n)
tRxo) P30 ro [ Exrvpe
(121 023 RNs NY]

uNYDy Py 2 (] a2
[ O TSRS B3
itnr3ac] s

ugurasd s

W ras s
Ab P1 2 (f a2

XtaAL? €] '8

&

2PT 7 qars)
fy P26 taray
sESETITE:]
R r2atan
PRLERINL
pECERTITY
3
a]

o - .
SuodaldVg=REEzEeys
[*]

»

2
T
é‘l

POFPTQFP xraLs ¢ 18 2y 1A
3 oo ] 20 rretas)
w T
=§ 5282
NDER =t fLss
CORNER AN pgo-mn
iisic¥szz2a
1MDEX
u"u"m”u"“”u CORNEN
rey ol 13 §31P0 ¢ (RD4Y
Predp 2 12 11P0 5 (0S8
[ARN= B 31 §3P0 6 (2088 P1s 3P0 4 14D
RET [ 2 [aro 1 1aon [4X1el] 2PQ 3 1AOY)
REDy P30 (] 8 23 B Exiver rmr 3P0 8 (ADG
wecd s 2 awe AST 12 P07 (aD 2
L1 XE= B 21 Bagsaos  Mxo1m10 [> Evvee
wrsrcle s [ FEER ne {3 6C
difriscle 25 e r g 201PMY [ aLErFRET
et ey )y 3028 (A1) (WY P32 [ F3EN
ayessc] s 2828 iaiy (%Ti)rs 3 JP2 7 IALS)
1Py e (P28 Aty
e " 9
RS O b ayg1 1423, 25, L0 T2 S A1

(2

8-Bit
Microcontroller
with 8 Kbytes
Flash

[ATRIH

3-65
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AIMEL

Block Diagram
PO.O - PO.7 r20 . P2y
«__3 " .

: [ PORT © DAIVERS l
‘ y y

=

F AAM ADDR. POAT © PORT 2
H REGISTER |~ RAM arcu LAYCH FLASH € o]
: 4 y 1

P - ) 4

5
: AAM ADDR. PORT 0 PORT ;
: WEGH TR —»»—D‘ RA LATCH ATCH FLASK  [4—
! s Fﬁ o STACK Py
: apDRESS e -
: REGISTER ACC POINTER REGISTER
: 4
: 4] BUFFER 4~
: TMp2 ithid]
: J i "
: AU INCREMENTER

INTERRUPT, SERIAL PORY,
: AND TIMER BLOCKS
' 4
N PROGRAM
PSW € [ "
PSEN <~ :
NEFROG 41 TMMG |y omicnon :
€A1V, —i—b CoNtROL | REGRTER [¢ 5 orm T
RST :
s :
PORT 3 :
LATCH

PORT 3 DRIVERS

T_» —J“ PO - PL7 PID - PIY

3-66 AT89C52 e ——
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7. APPENDIX

'ANALOG 3V/5V, Low Cost, Low Power
DEVICES 16-Bit, Sigma-Delta ADC

AD7715*

FEATURES FUNCTIONAL BLOCK DIAGRAM
Charge-Balancing ADC REFIN MEF W

16 Bits No Missing Codes t o AV’.,‘, oV,

0.0015% Nonlinearity I.,r _________ ¢
Programmable Gain Front End cnnccmg“ :m:mc an

Gains of 1, 2, 32 and 128 - 3 o Tenoms

Differential Input Capability . m“;
Three-Wire Serial Interface - ARG}
Ability to Butfer the Analog input O amem Y L TV Ty oo .
3 V or 5 V Single Supply Operation CLK OUT
Low Supply Current: 500 pA max @ 3 V Supplies RESET

Low-Pass Filter with Programmable Output Update

16-Pin SOIC/DIP .- ADTT15 r CEMAL WiTERFACE SCLK

N oovl'mm LC-JTPU!’
- REQISTER l REGISTER ]
Gty T
GENERAL DESCRIPTION :

The AD7715 1s 2 complete analog front end for low frequency q‘]\.& PRI .y aGDb. B poND
measurement applications. The part can accept low level input AT 'Qi»- i d
signals directly from a transducer and outputs a senal digital ;.)‘,‘_ ;T

word. [t employs a sigma-delta conversion technique tp,gég ize - pgoDUC"l;[‘{ICHL‘lgHTS

up to 16 bits of no mussing codes performance. The input signl 1. The AD7715 tonsurnes Jess than 304 uA in tosal supply cur

g

1
SRR

15 applied to 2 proprietary programmable gain front end based - rent at 3 V suppliés and 1 M2 masier clock, making it -deal
around an analog modulator. The modulator output is pro- " for use it low-power systems. Standby current is less than
cessed by an on-chip digital filter. The first notch of this digital 10 BA.

filter can be programmed via the on-chip control register allow-
ing adjustment of the filier cutoff and output update rate

%)

The programmable gan inpui allows the AD7713 1o aceept
The AD A ol anal 0 at input signals directly from a strain gage or transducer remov-
e AD7715 features a differential analog input as well as a dif- ing a considerable amount of signa! conditioning.

el el s s o e sy €33 T D713 e o mirocamolr o DS pocsor
+20 mV '0 mV1o+80mV, 0 Veo +125Vand 0V 10 +2.5 V. applicauon_s with 2 mrcciwnrc serial mxe_rfacc reducing the

It can al;o bandle bipolar i;)put signal ranges of 20 mV, number of |nlcrcor{ncct.||r?es and reducing the number of
+80 mV, £1.25 V and +2.5 V. These bipolar ranges are refer- opto-couplers fequxfed in isolated systems. The part cony-
enced to the negauve input of the differential analog input. The ins an on-chip registers Wh.’ch ?llow sofm{au conlr(;lt)u\cr
AD7715 thus performs all signal conditioning and conversion ;u;g:: update rate, input gain, signal polarity and calibration

for a singlc-channel system.
4. The part features excellent static performance specifications

with 16-bit No Missing Codes, +0.0015% accuracy and tow
rms noise (<450 aV}. Eadpoint errors and the effects of
temperature drift are eliminated by on-chip sclf-calibration,
which removes zero-scale and full-scale errors.

The AD7715 is ideal for use in smart, microcontroller or DSP
based systems. It features a senial interface which can be config-
ured for three-wire operation. Gain settings, signal polarity and
update rate sclection can be configured in software using the in-
put senial port. The part contains seif-calibration and system
calibration options to eliminate gain and offset errors on the
part itself or in the system.

CMOS construcrion ensures very low power dissipation and the
power-down mude reduces the standby power consumption to
50 uW typ. The part is available in a 16-pin, 0.3 inch-wide,
plastic and hermetic dual-in-line package (DIP) as well as a 16-
lead small outline (SOIC) package.

*Protected by U.S. Patent No. 5,134,401,

This Is a preliminary data sheet. To obtain the most recent version or
complete data sheet, cal) our fax retricval system at | -800-446-6212.

This information applies to a product under development. lts characteristics and specifications are subject 1o change without notice
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed 10 in writing.
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7. APPENDIX

- UPD7225
CMOS, Intelligent, Alphanumeric
LCD Controller/Driver

Description

The pPD7225 Is an intelligent peripheral device de-
signed to interface most microprocessors with a wide
varlety of alphanumeric LCDs. it can directly drive any
static or multiplexed LCO containing up to 4 backplanes
and up to 32 segments and Is easily cascaded for larger
LCD applications. The uPD7225 communicates with a
host microprocessor through an 8-bit serial interface. it
includes a 7-segment numeric and a 14-segment alpha-
numaric segment decoder to reduce system software

. requirements. The uPD7225 is manufactured with a low
power consumption CMOS process allowing use of a
single power supply between 2.7V and 5.5 V. it is availa-
ble in 2 space-saving 52-pin plastic flat package.

Fen§ures

0 Single chip LCD controller with direct LCD drive

O Low cost serial interface 1o most microprocessors

0O Compatible with

— 7-segment numeric LCO configurations
up to 16 digits

— 14-segment alphanumaeric LCD configurations
up to 8 characters

Selactable LCD drive configuration:

— Static, biplexed, triplexed, or quadruplexed

J2-seqgment drivers

Cascadable for larger LCD applications

Selectable LCD bias voltage configuration:

— Static, v2orv3

Hardware logic blocks reduce system soltware

requirements

— 8l serial interface

— Two 32 x 4-bit static RAMs for display data and
blinking data storage

~— Programmable segment decoding capability:
- 16-character, 7-segment numaric decoder
- 64-character, 14-segment USASCH!
alphanumeric decoder

— Programmable segment blinking capabitity

— Automatic synchronization of segment drivers
with sequentially multiplexed backplane
drivers .

Single power supply, variable from 27V1i0o 55V

Low power consumption CMOS technology

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

available

0O 0ooo o°

Qoo

Ordering Information

Marx Frequency
Part Kumbser Paciags Type of Operation
#PO72256-00 52-pin plastic miniltat 1 MRz

Pin Configuration

2232328353212
W N VMBI NN RN
s}« o .3 ;]I: Sr
Sr (I} @ s s
snx] e . » s,
sn (I}« 13 [I0) %«
$2a OO 40 a7 il s
Srs CICY 28 n [T0) 33
S (O] 4 pO7185 o [0 %
S CIxg 4 81D %
sn(Il]a % [J13 COM,y
Sz (IT] o0 v 11 com,
Sy (1) & % {10 com,
sn O 00 O 13 [XT) COomg
cugdn® w [0 we
\:1)|§Olllcunuj'
3§§§§5§§“3{;§3@
Pin Identification
Mo. Symboi Function
1 CL2 System clock oulput
2 SYNRC Synchsonization poct
3-5 Vicor- LCO dias voltage supphy inputs
Vicos
[ Vss Ground
7.33 Voo Power
8 SCK Sersal clock mnput
9 St Serial mput
0 cs Chip seiect
1 EUSV Busy output R
©? ¢/l Command or data select input
Q RESEI Resel input
1} NC No conneclion
15-18 COMg-COMy LCO backplane driver outputs
13-32. 34-51  Sg-Sy LCD segment driver outputs
52 cu System clock nput

PAGE 32



7. APPENDIX

29.5%0.3
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83.0£0.3 1.0*0
81.0~0
790 (VAD 26203
ot 11—
—— e — . —
I\_4-R10*0
< ~ _ | Ny
ol # w al b
_5 . ' . (=] | Q
~ o ' ' o % ! %
VLY | _ ° HH
” VIEVING DIRECTION AAE |
ol A\ e g% 90°25
in ettt ..dJM - ni
-4 I L E e o e S S S S P Mku... 3 o U = Mw
TS T a8 05880852 F22:22r2z283 8558 LS
M % S v,on_.o~ °n
3 PITCH 254x29=7366 W
POLARIZER WITH UV FILTER
\ 82.0x0.2
/
-
303"
820*02
/ POLARIZER (TRANSFLECTIVE)Y
1. VOP 30V, 1/4 DUTY, 1/3 BIAS, 64 Hz TITLE.
2 VIEWING DIRECTION IS & HR OUTLINE DWG
4 WIN TYPE i
5 T0P -10 10 so°C TST -20 70 &0°C - SCALE UNIT DATE APPROVAL CHECK DRAWN
_ 54728
2/1 | MM YA \wg\s Yugan sl | S
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SEGMENT

- AN TLWTIN

TLE WIRING DWG
_ O e UWE PO MURT-1794 W1 -0
1. SCALE UNIT ochmu APPRDVAL CHECK DRAWN
3/1] MM el \g o | sumny
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Y ) ~ 7
ﬁ I\
(- JVN\ (d >
COMMON
] REV DATE BY MODEL Ommd
“q Ve WIRING DWG
g O oee  UWE ™" URT-1794W2 -0
SCALE| UNIT DATE APPROVAL CHRECK DRAWN
. 3/1 1 MM onm\mwo §s M| SNy

1Y WA aAn AmL —
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7. APPENDIX

FOR ELECTRONIC SCALE |

c2GlI
Off-center
foad cell
Specifications
MODEL C2G1-1K~3K l C2G1-6K~30K
Rated capacity 1,2, 3kgf l, 6, 10, 12, 15, 20, 25, 30kgt
Rated output Approx, lmV/V | Approx, 2mv/V
Non-linearity | 0.02%RO. “ 0.02%R.0.
Hysteresis ! 0.02%R.0. 0.02%R.0
Repeatability | 002%R0. | 002%m0
Creep i 0.03%R.0./20min 0.02%R.0.,/20min
Creep Recovery 0.03%R.0./20min 0.02%R.0./20mm
Excitation, recommended | 10V SV
Maximum I 15V 1 20v
Zero balance +5%R0. } +5%R0
Terminal resistance, input . Approx, 400 Q I Approx, 400 Q
output ¢ 35045Q 3504-5Q

L.ength of cable
insulation resistance

Temp. range, compensat >d
Safe

Temp. effect on output

Temp. effect on zero balance

#3, 40cm (4 core shield cable)
2000M Q or more

L —10-50C

' —~10-50T
0.04%R.0./10°C

! 0.012%L0AD 10T

¢3,40cm (4 core shield cable)
2000M Q or more

—~10~50C
—-10-50T
0.04%R.0. 10T
0.012%L0AD, 10T

i
C2GI-10K !
C2G1-12K !

C261-25K
C261-30K

Safe overload 300%R.C. i 150%R.C.
Ulitimate overload 1 400%R.C. . 200%R.C.
Weight ‘ Approx, 45g | SRS
L. :
c2G! 130 -
106 . 4"M6 driled
70 Siicon resin coating '
iz Wz T /P .
e e P o] B, 4 (1R
1 i / e _o-1Tt
TER (= o m
I\ T &,ﬁ T
LI D Wes F’ WL DU,
}‘26 .j 4;34 core shield cable
€ fo — T T
o T3 F$aa ' \ TR
"4. { S N Swicon resin coal'mg\;' { @3, 8 core shield
S AM3 tap drdled cable
C2G1-1K~3K C2G1-6K-~30K Unit - mm
=y | Weight
Madel Rated C. | A | approx(y)
C2G1- 6K
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scale

i Commercial

LOAD CELLS P3N |

Type CB17

tow capacily, and precision accuracy, singie Low capacity, and middle accuracy, single point

Features point lqad cell with cost effective p-rice.. load cgn with cost etfective price.
Smalt displacement, and easy to treat in various Smait displacement, and easy to treat in various
applications. applications.

Rated capacity 600gf. 1, 2. 3kgf 10, 15, 20, 25, 30kgf

Safe overload 300%R.C 150%R.C.

Uttimate overload 400%R.C 200%R.C

Rated output 1mV/V +£10% 2mv/V 5%

Non-linearity , 0O0R%R.O 0.015%R.0.

Hysterasis . 0.02%R.0. 0.015%R.0.

Repeatability ' 0.0R%R.0. 0.015%R.0.

Creep 0.02%R.0./20min 0.02%R.0./3min

Creep recovery 0.02%R 0./20min 0.02%R.0./3min

Excitalon, recommended 10v 12v

Excitalon, maximum 15V i 20v

Zero balance *+5%R.0 I *5%R.0.

Terminal resistance, input 4208 0 f 420£200

Terminal resistance, output 350+50 - 350%50

insulation resistance 2000M 2 or more J 2000M 0 or more ( DG 50V )

Temp. range compensated -10~50T I —10~50¢C

Temp. range safe - —10~-50T -10--50TC

Temp. effect on zero balance ' 0.04%R.0./10T 0.03%R.0./10T

Temp. effect on output [ 0.012%L0AD/10C ! 0.05%L0AD/10C

Cable length | $32+0.2m 4 cores shield cable ( 40cm ) '$3.2:40.2m 4 cores shield cable ( 40cm )

Weight Approx 40¢ Approx 2004

0
RS ; 10
\/\4 N 1% 260
of 20 [0
g { B 25” 280
sheone_resin_cootng : 0 |0
1
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