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1. SPECIFICATIONS

1.1 Features

PGI732LRF-CE3-H  Revison: 0 (DK)

ltem Standard Value
Display Type 97 * 32 dots
LCD Type FSTN, White, Transflective, Positive, Extended Temp.
Driver Type 1/33 Duty , 1/5 Bias

Viewing Direction

6 O’'clock

Backlight Yellow-Green LED B/L
Weight 10.2g
Other
1.2 Mechanical Specifications
ltem Standard Value Unit
Outline Dimension 49.7mm(L) * 31.3mm (w) * 6.6mm (H)(Max) mm
Viewing Area 43.5mm(L) * 21.5mm (w) mm
Active Area 35.84mm(L) * 14.35mm (w) mm
Dot Size 0.32mm(L) * 0.40mm (w) mm
Dot Pitch 0.37mm(L) * 0.45mm (w) mm
1.3 Absolute Maximum Ratings
Item Symbol Min. Max. Unit
Supply voltagerange | Triple boosting VDD -0.3 6.0 V
Quadruple boosting -03 45
Supply voltage range (1) (Vpp Leve) V5, VOUT -18.0 0.3 V
Supply voltage range (2) (Vpp Leve) V1,V2,V3 V4 V5 0.3 V
Input voltage range VIN -0.3 VDD+0.3 V
Output voltage range Vo -0.3 VDD+0.3 V
Operating temperature TOPR -20 70
Storage temperature TSTR -30 80
Humidity HD - 90 %RH
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1.4 DC Electrical Characteristics

ltem Symbol Condition Min. Typ. Max. | Unit
Logic Supply Voltage | Voo 2.4 - 6.0 \
“H” Input Voltage Vin 0.8 Vop - VoD \
“L” Input Voltage Vie Vss - 0.2vbp | V
“H” Output Voltage Von |oH=-0.5mA 0.8 Vop - Vbb \%
“L” Output Voltage Voo |0L=0.5mA Vss - 0.2Vop | V
Supply Current Ibp Vpp =5.0V - 0.2 05 | mMA
Voo - Vo (-20°C) ] ] ]
LCD Driver Voltage Vop Vb - Vo (25°C) - 6.2 - \%
Vb - Vo (70°C) - - -

1.5 Optical Characteristics
1/33 duty, 1/5hias, Vop=6.2V, Ta=25°C

Item Symbol | Conditions Min. Typ. Max Reference
Viewing angle q C>2.0,A=0°| 30° - - Notes1 & 2
Contrast C g=5°, A=0° - 3 - Note 3
Response time(rise) T, g=5°, A=0° - 120ms 180ms Note 4
Response time(fdll) Ts g=5°, A=0° - 150ms 225ms Note 4
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PGI732LRF-CE3-H  Revison: 0 (DK)

Note 1. Definition of anglesq and A& Note 2: Definition of viewing anglesql and g2
4

Light (when reflected) z (g=0°)

q
Y (A=180°) &\ ! Contrast

Sensor e,

LCD panel C

I N %I X (E=90°) 20

o ql 92
Light (when transmitted ) Y(/E:;)O)o viewing angle q (4 fixed)
(q=90°) Note: Optimum viewing angle with the

naked eye and viewing angle g at
Cmax. Above are not always the same
Note 3: Definition of contrast C Note 4. Definition of responsetime

Brightness (reflection) of unselected dot (B2)
C=33%%%3%%¥Ya¥%¥Ya31 %Y
Brightness (reflection) of selected dot (B1)

VOP -L
d gl [l o
Brightness (reflection) of } U U
selected dot -
(%) VOP
| . Non=selected slate | Selected state| Non-selecled state
I Brightness
I (reflection) of
| B2 unselected dot Controst 0% ]
Brightness I \ 10%
(reflection) B1 : —
| — -
I tr t Time
0 Note: Measured with atransmissive LCD
operating voltage (v) panel whichisdisplayed 1 cn
Vopr : Operating voltage ferw : Frame frequency
t; : Response time (rise) t; : Response time (fall)
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1.6 Backlight Characteristics
LCD Module with LED Backlight

Maximum Ratings

Item Symbol Conditions Min. Max. Unit

Forward Current IF Ta=25°C - 200 mA
Reverse Voltage VR Ta=25°C - 4 Vv
Power Dissipation Po Ta=25°C - 0.5 W
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -40 80 °C

Electrical Ratings

Ta=25°C
ltem Symbol Conditions Min. Typ. | Max. Unit
Forward Voltage VF IF=80 mA - 2.1 2.5 \
Reverse Current IR VR=4V - - 0.2 mA
Luminous Intensi
_ v v IF=80 mA 14 17 ~ | cdim’
(with LCD, Dots Off)
Wavelength Ap IF=80 mA 569 - 576 nm
Color Yellow-Green
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2. MODULE STRUCTURE

2.1 Counter Drawing

0.5—f 48.7
3 3t 43.1 T o
= = [PV N0 oML
- 49,7 —-
1.0 47.7
2.1 43.5(V/4) |
—35.84(4/8)— | |
X ) o |
— | 1 M~ |
q_, N m__ | | g &
5 % W._v‘ . 87%3200ts " H
ﬂ Jm_ |||||||||| L .__.ﬂ
SR ey ™ g
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- = L
[ _ 3—.
- ]
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DET IEEE— .
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Vg —— o CONTROLLER !
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2.2 Interface Pin Description

PG9732LRF-CE3-H

Pin No. Symbol Function
1 Ves Power Supply (Vss=0)
2 Voo Power Supply (Vop>Vss)
3 Vo Voltage adjust pin for s\w contrast
4 Ao Control/Digplay data flag input
5 R Write enable input (write is active low)
6 RD Eneble dlock input (active high)
8-hit bi-directiona data bus to be connected to the standard
DBO~ 8-bit or 16-hit microprocessor data bus.
7-14 When the serid interface sdlects,
DB/ D7:Serid datainput (Sl
D6:Serid clock input (SCL)
15 - Chip select input.
CS1
16 RES Reset sgnd
17 Vee DC/DC converter (booster) output
18 NC No connection
19 A Power supply for LEDB /L (+)
20 K Power supply for LED B /L (-)
Contrast Adjust
VDD
2
Vo LCD MODULE
10~20KW & 3
VEE
17 19 20
|
|
2.1V
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2.3 Timing Characteristics

PG9732LRF-CE3-H

- Read/Write characteristics | (8080-series microprocessor)

Revison : 0 (DK)

AO

CS1

>§4L7 {AWE —»=]

(CS2="1")

N

v

N

/]

A

a——— (L ——

WR.RD

Y

A

N\ e NN

DO~D7

f CCHW ———
>§E—msa—> - tDHB

(WRITE)
DO~ D7

(READ)

<—t1s1cc34j;l<

- Read/Write characteristics |1 (6800-series microprocessor)

AQ

R/W
CS1

>dli—— tAW6 —=

(€S2="1")

N

N

7l

- {EWHW ———==

22N N \\N

v/

DG~ D7

t—{EWI[R —
>§E»tnss—> - {DHB

(WRITE)
DO~ DY
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PGI732LRF-CE3-H  Revison: 0 (DK)

- Read/Write characteristics | (8080-series microprocessor)
VDD=5.0V+10%, Ta=25°C

[tem Symbol Conditions Min. M ax. Unit Signal

Address hold time taHs - 10 - ns AO
Address setup time taws - 10 - ns

Sysem cycletime teyes - 166 - ns

Control L pulsewidth teoLw - 30 - ns WR
Control L pulsewidth tcoLr - 70 - ns RD
Control H pulse width tcchw - 100 - ns WR
Control H pulse width techr - 70 - ns RD
Data setup time tbss - 20 - ns

Datahold time toHs - 10 - ns

: DOto D7
RD accesstime taccs - 70 ns
: : CL=100 PF
Output disable time tchs 10 50 ns
Riseand fdl time tr, b - - 15 ns -

VDD=2.7V t0 4.5V, Ta=25°C

[tem Symbol Conditions Min. M ax. Unit Signal

Address hold time taHs - 19 - ns AQ
Address setup time taws - 15 - ns

Sysem cydetime teyes - 450 - ns

Control L pulse width teoLw - 60 - ns WR
Control L pulse width tecir - 140 - ns RD
Control H pulse width tecHw - 200 - ns WR
Control H pulse width teenr - 140 - ns RD
Data setup time tbss - 40 - ns

Data hold time toHs - 15 - ns

: DOto D7
RD accesstime taccs - 140 ns
: : CL=100 PF
Output dissble time tcHs 10 100 ns
Riseand fdl time tr, ks - - 15 ns -
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- Read/Write characterigtics |1 (6800-series microprocessor)

PG9732LRF-CE3-H

Revison : 0 (DK)

VDD=5.0V+10%,Ta=25°C

Item Symbol |  Conditions Min. Max. Unit Sgnd
Sysem cydetime tcves - 166 - ns
Address setup time taws - 10 - ns A0
Address hold time taHs - 10 - ns W/R
Data hold time tbss - 20 - ns
Datahold time toHe - 10 - ns
: : DOto D7
Output dissble time tors 10 50 ns
: CL=100 PF
Accesstime taccs - 70 ns
Read | t - 70 - ns
Enable L pulsewidth —————= E
Write| tewnw - 30 - ns
Read | t - 70 - ns
Enable H pulse width —————~ E
Write| tewiw - 100 - ns
Riseand fdl time th e - - 15 ns -
VDD=2.7V t0 4.5V, Ta=25°C
Item Symbol |  Conditions Min. Max. Unit Sgnd
Sysem cydetime tcves - 450 - ns
Address setup time tawe - 15 - ns A0
Address hold time tare - 19 - ns WI/R
Daahold time toss - 40 - ns
Daahold time tons - 15 - ns
: : DOto D7
Output disable time tors 10 100 ns
: CL=100 PF
Accesstime tacce - 140 ns
Read | t - 140 - ns
Enable L pulse width : SR E
Write| tewnw - 60 - ns
Read | t - 140 - ns
Enable H pulse width ——————-= E
Write| tewiw - 200 - ns
Riseand fdl time t,t; - - 15 ns -
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PGI732LRF-CE3-H  Revison: 0 (DK)

2.4 Display Command
Reference SED 1530 technica Manual
o Code _
Comm A0 | RD |WR|D7|D6|D5|D4|D3|D2|D1|DO Function
DisplayoN/OFF | 01 110|110 11]0|1|1|1|0 |TunsonLCD panel when goes high, and
1 |turns off when goes low.
Initial Display Line | 0 | 1 | 0| 0| 1 | Startdisplay address |Specifies RAM display line for COMO.
Sets the display RAM page in Page
Set PageAddress | O | 1 | O |1 |0 | 1| 1| Pageaddress Address register.
SetColumn Address ol1lolololols Higher column |Sets 4 higher bits of column address of
4 higher bits address display RAM in register
Set Column Address| o | 1 | 510l 0lolo Lower column |Sets 4 lower bits of column address of
4 lower bits address display RAM in register
Read Status 0O|lO0|1 Status O| 0| O | 0O |Readsthe status information.
WriteDisplayData | 1 | 1 | O Write data Writes data in display RAM.
Read Display Data| 1 | 0 | 1 Read data Reads data from display RAM.
ADC Select ol1lol1lo0l12l0lo0lo] o]0 |Sets norma relationship between RAM
1 column address and segment driver when
low, but reverses the relationship when
high.
Normal/Reverse O[1]0|1|0[2(0]0]1] 10 |Normd indication when low, but full
Display 1 |indication when high.
Entire Display O[1(0(2|]0|2]0|0]|1]|0]/|O0 |Sdectsnorma display (0) or Entire display
ON/OFF 1 [ON (2).
St LCD Bias ol1/0l1|l0|l12|l0|0]0]1 (1) Sets LCD drive voltage bias ratio.
, Increments Column  Address counter
Read-Modify- | 51 4 1 gl 1] 12|/12]0|0]0]|0]0 |during exch write when high and during
Write
each read when low.
End 0 0 1112|012 1]|1]| 0 |ReleasestheRead-Modify-Write.
Reset 0 0 111|10/|0 1 | 0 |Resetsinternal functions.
Set Output ol1|l0fl1]12|10fl0]O]|*|*|* |Sdects COM output scan direction. *
Status Register 1 Invelid data
Operation - .
SetPowerControl | O | 21 | O[O |[O0O|1|0]|1 otatus Selects the power circuit operation mode.
Set Electronic ol1lol1lolo Electronic control |Sets V5 output voltage to Electronic
Control Register vaue Control register.
0 |[Selects standby status.
Set Standby oj1|0|j1|0(2(0f2]2]0 1 |o: OFF 10N
Compound command of display OFF and
Power Save S T || |entiredisplay ON
Test Command o(1(o0(2|2|2|2|*]|*]|*|* [ICTestcommand. Do not usel

Note: Do not use any other command, or the sysem mafunction may result
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3.

3.

PG9732LRF-CE3-H

Revision : 0 (DK)

QUALI TY ASSURANCE SYSTEM
1 Quality Assurance Flow Chart
_ Product Inventory
ltem Customer | Sales | R&D Q.A | Manufacturing Purchase
control control
Info. —»  Survey
Marketing v
& Request[® Inquiry ] Design evaluation
Design
Quote |«
v
Contract
> Design check
Sample
Approval l— Sample test
Sample approval i
Pilot run & Reliability test
Pilot Run
& Specification preparation
Mass
Product Mass production
l Inspection
Shipment
Ship Out l
Ship out
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Info. —®!Claim

I

Failure analysis

|

Sales Analvs .

. nalysis repor
Service Y P

Corrective action
Tracking
1. ISO 9001 Maintenance Activities 2. Process improvement proposal
A
Q_ . |3. Equipment calibration 4. Education And Training Activities

Activity

5. Standardization Management
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PGI732LRF-CE3-H  Revison: 0 (DK)
3.2 Inspection Specification

Inspection Standard MIL-STD-105E Table Normal Inspection Single Sampling Level
Equipment Gauge MIL-STD Powertip Tester Sample

IQC Defect Level Major Defect AQL 0.65; Minor Defect AQL 1.0

FQC Defect Level 100% Inspection

OUT Going Defect Level Sampling

Specification

N O Item Specification Judge| Level
Inconsistent with the P/N on the flow chart of _

1 |Part Number , N.G. | Major

production

2 |Quantity Inconsstent QTY with the flow chart of production N.G. | Major

_ Display short N.G. [ Major
Electronic L :

characteristics Missing line N.G. | Major

3 Dot missing A 1/2 Dot size N.G. | Major

A=(L+W)+ 2 No function N.G. | Major

Out put data error N.G. [ Major

Material difference with flow chart N.G. | Major

A LCD Assembled in opposite direction N.G. [ Major
earance . o .

PP Bezel assembled in opposite direction N.G. [ Major

A=(L+W)= 2 Shadow YVIthIn LCDV./A+1.0 mm N.G. | Major

4 Dirty particle A 0.4 mm N.G. | Minor

Dirty particle length  3.0mm
And 0.01lmm  Width 0.05mm ( Width N.G. | Minor

0.05mm Measure by area)

Dirty particle
(Include
scratch bubble)

Without protective film N.G. [ Minor
Conductive rubber over bezel N.G. [ Minor
Burned PCB N.G. | Major

Green paint stripped & visible circuit A 1.0mm

- . N.G. | Minor
( Finish coat not counted in)
PCB Appearancel|A patrticle across the circuit N.G [Minor
5 Circuit split ~ 1/2 Circuit width N.G |Minor
A=(L+W )+ 2 |Any circuit risen N.G |Minor
0.2mm Tin ballarea A 0.4mm .
And QTY 4 Pieces N.G | Minor
Tinballarea A 0.4mm N.G | Minor
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PG9732LRF-CE3-H

Revision : 0 (DK)

N O Item Specification Judge| Level
Too soft Shape by touch changed N.G. | Major
Molding Insufficient epoxy IC circuit or IC pad visible N.G. | Minor
6 |appearance Excessive epoxy Diameter 20mm Or _
— : . N.G. | Minor
A=(L+W )+ 2 High 2.5mm
Pin hole throughto ICand A 0.2mm N.G. | Minor
Angle between frame and TAB 45 +10 N.G. | Minor
. Bezel appearance |Electroplate strip A 1.0mm ( Top view only ) | N.G. | Minor
A=(L+W )+ 2 |Rust (Top view only) N.G. | Minor
Crack N.G. | Minor
) _|Error backlight color N.G. | Major
Backlight electric _ _
. No function N.G. | Major
characteristics ] .
8 Any LED dot no function N.G. [Major
A=(L+W)s 2 PIN soldering without tin A 1/2 solder pad N.G. | Minor
Solder PIN high 1.5mm N.G. [ Minor
9 LCD Appearance Polarize ri V/A NG. i
A=(L+ W)= 2 olarize rise over .G. [Minor
Components mark unclearly N.G. | Minor
Components' distance more than 0.7mm firm _
N.G. | Minor
the PCB
Error position ,notin center D 1/4W
W D
Assembly parts E—
10 A N.G. [Minor
A=(L+W)= 2 ‘>‘ —
D Pad
Non- solder area Twice solder area N.G. | Minor
Flux area A 1/4 solder area N.G. | Minor
Component broken N.G. [ Minor
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4. RELIABILITY TEST
4.1 Reliability Test Condition

PG9732LRF-CE3-H

Revison : 0 (DK)

NO

ltem Test Condition

Applicable
Standard

High Temperature Storage

Storage At 80 + 2
Surrounding Temperature Then Storage
At Normal Condition 4hrs.

96~100 hrs

MIL-202E

Low Temperature Storage

Storage At-30 = 2

Surrounding Temperature, Then Storage
At Normal Condition 4hrs.

96~100 hrs

MIL-202E

Humidity Storage or

1.Storage 96~100 hrs 60 + 2 , 90~95%RH
Surrounding Temperature, Then Storage

At Normal Condition 4hrs .(Polarizer may
High Temperature fail in this environment).

2.Storage 96~100 hrs 40 £ 2, 90~95%RH
Surrounding Temperature, Then Storage
At Normal Condition 4 hrs.

MIL-202E

20 - 25

70 - 25

Temperature Cycling (30Mins) (5Mins) (30Mins) (5Mins)

10 Cycle

MIL-202E

Vibration

10~55Hz (1 Minute ) 1.5mm
X,Y And Z Direction

(Each 2hrs)

MIL-202E

Packing Weight (Kg)

Drop High (Cm)

0~454

122

Drop Test 45.4 ~90.8

76

90.8 ~454

61

Over 454

46

MIL-810E
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5. PRECAUTION RELATING PRODUCT HANDLING

5.1 SAFETY
5.11

If the LCD panel breaks , be careful not to get the liquid crystal to touch your skin.

5.1.2 If the liquid crystal touches your skin or clothes , please wash it off immediately by

using soap and water.

5.2 HANDLING

5.2.1 Avoid any strong mechanical shock which can break the glass.

5.2.2 Avoid static electricity which can damage the CMOS LSHWhen working with the
module , be sure to ground your body and any electrical equipment you may be
using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4 The polarizing plate of the display is very fragile. So, please handle it very

carefully , do not touch , push or rub the exposed polarizing with anything harder

than an HB pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the

surface of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with

a cleaning naphtha solvent.
5.3 STORAGE

5.3.1 Store the panel or module in a dark place where the temperatureis25 + 5

and the humidity is below 65% RH.
5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.

EEE POWERTIP TECHNOLOGY CORPORATION
] DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN
Page 19



PGI732LRF-CE3-H  Revison: 0 (DK)

5.4 TERMS OF WARRANTY

5.4.1 Applicable warrant period

5.4.2

The period is within thirteen months since the date of shipping out under normal
using and storage conditions.

Unaccepted responsibility

This product has been manufactured to your company’s specification as a part
for use in your company’s general electronic products. It is guaranteed to perform
according to delivery specifications. For any other use apart from general
electronic equipment , we cannot take responsibility if the product is used in
medical devices , nuclear power control equipment , aerospace equipment, fire
and security systems or any other applications in which there is a direct risk to

human life and where extremely high levels of reliability are required.
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