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1. SPECIFICATIONS

1.1 Features

NO.PC1601ERM-FSO-C

® 16-characters, one-lines liquid crystal display of 5*7 dot matrix + cursor

° 1/16 Duty, 1/4 bias

* STN LCD, negative type , blue display

® Transmissive LCD

° 6 o’clock viewing angle
° 8 bits parallel data input
® Built-in EL backlight

1.2 Mechanical Specifications

¢ Outline dimension

80.0mm(L)* 36.0mm(W)*14.0mm max.(H)

°® Viewing area 65.0mm  *16.0mm
® Active area 59.62mm  *6.56mm
° Dot size 0.55mm *0.75mm
° Dot pitch 0.83mm *0.63mm
® Character Size 3.07mm *6.56mm
1.3 Absolute Maximum Ratings
Item Symbol | Conditions | Min. Max. Unit
Power supply Voltage VDD - 0 6.5 \
LCD drive Supply voltage| VDD-VO - - 13 \4
Input voltage VIN - -0.3 | VDD+0.3 \4
Operating temperature TOPR - 0 50 °C
Storage temperature TSTG - -20 60 °C
Humidity*1 HD - - 90 %RH
1.4 DC Electrical Characteristics
VDD=+5V+10%,VSS=0V,TA=25°C
Item Symbol Condition | Min. Typ. Max. Unit
Logic Supply voltage VDD - 4.5 5 55 Vv
“H” input voltage VIH - 0.8VDD - VDD \
“L” input voltage VIL - 0 - 0.2VDD vV
“H” output voltage VOH - VDD-0.3 - - \Y
“L” output voltage VOL - - - 0.3 vV
Supply current IDD VDD=5V - 1.53 L mA
LCD driving voltage VOP VDD-VO 3.9 - 4.01 vV
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1.5 Optical Characteristics

NO.PC1601ERM-FSO-C

1/16 duty, 1/4 bias, Vopr=4.2V, Ta=25°C

Item Symbol | Conditions Min. Typ. Max Reference
Viewing angle 0 C>2.0,0=0°C| -40° - 40° Notes | & 2
Contrast C 0=5°, @=0° - 3 - Note 3
Response time(rise) tr 6=5°, @=0° - 120ms 180ms Note 4
Response time(fall) tf 06=>5°, J=0° - 250ms 400ms Note 4

Note 1: Definition of angles 6 and &

Light (when reflected) z (8=0°)
Sensor

Y*(2=180°) v

LCD panel

X(2=90°)

Y(@=0°)

Light (when transmitted ) (6=90°)

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)

Brightness (reflection) of selected dot (B1)

Brightness (reflection) of
(%) selected dot

Brightness
(reflection) of
unselected dot

Brightness

i
: |
(reflection) |
|

Bl \ :
sl s

operating voltage (v)

‘y Contrast

Note 2: Definition of viewing angles 61 and 62

Cmax. [~ — —

G
2.0

02
viewing angle 6 (& fixed)
Note: Optimum viewing angle with the
naked eye and viewing angle 6 at
Cmax. Above are not always the same

VOP—l
|

, Sy

1

Note 4: Definition of response time
ot] | L 1

et

Non-selected stale | Selected state| Non-—selected state

Contrast {
e
\\

| el

I L
e Time

Note: Measured with a transmissive LCD
panel which is displayed 1 cm?
V opr - Operating voltage firm o Frame frequency

t. : Response time (rise) t; - Response time (fall)
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1.6 Backlight Characteristic

The LCD Module is backlight using a EL panel

o Maximum ratings

NO.PC1601ERM-FSO-C

Item Symbol Maximum Unit
Supply voltage Vmax 170 Vrms
Supply frequency Fmax 1000 Hz
Operating temperature Topr -35~+50 ©
Operating humidity Hopr 90 %RH.
Storage temperature Tstg -40~+60 C
Storage humidity Hstg 70 %RH.
«.Using specification
Item Specification Unit
Operating voltage 110 Vrms
Frequency 400 Hz
o Electrical Characteristics
Item Condition Unit Min. Typ | Max.
Initiate intensity (sinewave) cd/m’ 48 60 -
CIE color coordinate X | VAC110 0.3091
Y | Vims 0.3966
Current density Freq 400 mA/cm2 0.139
Power density Hz mW/em® 2.93
Color White
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MODULE STRUCTURE

2.1 Counter Drawing

*See Appendix

2.2 Interface Pin Description

NO.PC1601ERM-FSO-C

Pin No. Symbol Signal Description
1 Vss Signal ground (GND)
2 VDD Power Supply (5 V)
3 Vo Operating voltage (LCD Driver)
Register Selection input
High = Data register
4 RS ) . )
Low = Instruction register (for write)
Busy flag address counter (for read)
Read/Write signal input is used to select the read/write
5 R/W mode
High = Read mode, Low = Write mode
6 E Start enable signal to read or write the data
Four low order bi-directional three-state data bus lines. Use
7~10 DB0~DB3  |for data transfer between the MPU and the LCD module.
These four are not used during 4-bit operation.
For high order bi-directional three-state data bus lines. Used
11~14 DB4 ~DB7 |for data transfer between the MPU and the LCD module.
DB7 can be used as a busy flag.
15 A Power supply LED backlight (+)
16 K Power supply LED backlight (-)
Contrast Adjust
VDD o R
| | 2
<'..> Vo
0KO ¢—# ; LCDMODULE
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2.3 Timing Characteristics

NO.PC1601ERM-FSO-C

e Read cycle
RS ><4 VIHI AX
) < VILI _
tsu th
4
R/W /‘“ VIHI VIHI
tw N &
< tf
{VIHI VIHI
/|
B A | VL VILI N — VILI
r—= €& tb L tDH
VILI VIL1
tc
e Write cycle
4
VIHI
RS ><< VIL1
tsul th
>
R/W \ VIHI /
N 7
tw thl
—> <— tf
/—/VIHI V[Hllx
r— [ tsu2 th2 |
DB0O~DB7 VIH1 Valid Data VIHI
VILI VILI
tc

LML
W] |
1M

POWERTIP TECHNOLOGY CORPORATION
DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN



e Read cycle

NO.PC1601ERM-FSO-C

VDD=+5V+10% ,VS8=0V,Ta=25°C

Parameter Symbol | Min. Typ. | Max. | Unit | Test Pin
Enable cycle time tc 500 - - ns E
Enable “H” level pulse width tw 220 - - ns B
Enable rise /fall time trtf - - 25 ns E
RS,R/W setup time tsu 40 - - ns RS,R/W
RS,R/W address hold time th 10 - - ns RS,R/W
Read data output delay time tD 60 - 120 ns | DBO~DB7
Read data hold time tDH 20 - - ns | DBO~DB7
o Write cycle

Parameter Symbol | Min. Typ. | Max. | Unit | Test Pin
Enable cycle time tc 500 - - ns E
Enable “H” level pulse width tw 220 - - ns E
Enable rise /fall time tr,tf - - 25 ns E
RS,R/W setup time tsu 40 - - ns RS, R/W
RS,R/W address hold time th 10 - - ns RS, R/W
Read data output delay time tD 60 - - ns | DBO~DB7
Read data hold time {DH 10 - - ns | DBO~DB7
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2.4 Display Command

NO.PC1601ERM-FSO-C

| . Execution |
a Instructions Instruction Code Descrin Time
| escription o
| RS DB7| DB6 | DBS | DB4 | DB3 | DB2 | DBl | DBO 270KHZ)
. Clear 0 0000|000 | 1 [Wrte"20H"to DDRAM. andset | 1.52ms
Display DDRAM address to "00H" from i
AC. i
| Return 0 0] 0 0 0 0 0 I x |Set DDRAM address to "00H" 1.52ms
Home from AC and return cursor to it's
original position if shifted.
The contents of DDRAM are not
changed. _
Entry Mode | 0 0| 0 0 0 | 0|1 |I/D |SH |Assign cursor moving direction 37us
Set and make shift of entire display
enable. _
Display 0 00 0|0 1 | D| C | B |Setsdisplay (D), cursor(C), and 37us
ON/OFF blinking of cursor(B) on/off
Control control bit.
Cursoror | 0 0/ 0|0 1 |S/C|RL| x | x |Setcursor moving and display 37ps
Display Shift shift control bit, and the direction,
; without changing of DDRAM
| data.
| Function Set | 0 0] 0 | 1 |DL|N | F | x | x [Setinterface datalength (DL:4- | 37ps
bit/8-bit), numbers of display line |
(N: 1-line/2-line), display font |
type(F:5*8 dots/5*11 dots) __i
| Set CGRAM | 0 0] 1 |AC5/AC4/AC3|AC2|AC1|ACO|Set CGRAM address in address 37us
i Address counter. |
"Set DDRAM | 0 1 |JAC6|AC5|AC4|AC3 | AC2|AC1|ACO|Set DDRAM address in address 37ps |
Address counter. | |
Read Busy | 0 BF|AC6|AC5|AC4|AC3|AC2|AC1|ACO|Whether during internal operation | Ops I
Flag and or not can be known by reading ‘
Address BF. The contents of address |
counter can also be read. B
" Write Data to| 1 D7 D6 | D5 | D4 | D3 | D2 | DI | DO |Write data into internal RAM 4318
f RAM ) (DDRAM/CGRAM). o
| Read Data | 1 D7/ D6 | D5 | D4 | D3 | D2 | D1 | DO |Read data from internal RAM 4315
~ from RAM | | (DDRAM/CGRAM).

% "x":don't care
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NO.PC1601ERM-FSO-C

2.5 Character Pattern

S Ve T R ) T i
SO i, e | e L oo LHLH | UL | UCHEH | HLUL | SUUH | HUHL | H O | 0L | i HIHL | HHHH
Lower " 4 o2
4?_)“ -1 - ——
&6 A
LLLL | RAM HE N
(1) H1H
JIFHERIF
in o @
LLHL | )
LLHH | (@
] T
LHLL | (%) T
LHLH | (§)
T =]
LHHL | (D HHH E; -
e
IHHH | (8) :
-
D (1T
HLLL | @) HHH
HLLH | @ _ %
HLHL | @) H ‘:g
HH H
HLHH | (4
HHLL | ()
T
HHIH | (6) 1 mpRED
b HHH
o T [T] =-.ll
nE :
HHHL | (7) H u
{171
L LL11]] &
HHHE | (9) - Tﬁ'] e s ils
{ 1 7 I 13 EE: 2L
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Inspection Standard - MIL-STD-105E Table Normal Inspection Simgle

Out Gomng Inspection Specification

sampling

Defect Level © Major Defect AQL 1.0 ; Minor Detect AQI. 2.3

3. Equipment - Gauge - MIL-STD ~ Powertip Tester - Sample

v Lewvel

4. Specification -
N O Ttem Spcciﬁcation judgc Ievel |
~{ |part Number |Imcomsistent with the P/N on the flow chart of| N.G. | Major|
L production 7 ) B |
2 Quantity Inconsistent Q'IY_év_it_h the flow chart of prdductic_;ﬁ N.G Major
3 |Electronic Display short . N.G. | Major
characteristics Missing line - ~ | N.G. |Major
Dot missing A > 1/2 Dot size N.G. | Major
A=(L + W )=2 INo function B - N.G. | Major
Out put data error T ING. |Major
4 |Appearance Material difference with flow chart N.G. | Major
LCD Assembled in opposite direction | N.G. | Major
A=(L + W )=+2 [Bezel assembled in opposite direction N.G. | Major
Shadow within LCD V./A + 1.0 mm | N.G. [Major
Dirty particle Dirty particle A>0.4 mm ‘ - N.G. |Minor
(Include scratch * [Disty particle length >3.0mm - N.G. |Minor
bubble ) And 0.01mm < Width <0.05mm ( Width > 0.05mm
Measure by area ) I
Without protective film N.G. | Mior
Conductive rubber over bezel | N.G. [Minor
5 |PCB Appearance |Bumed PCB , | N.G. |Major
Green paint stripped & visible circuit A>1.0mm | N.G. |Minor
A=(L + W)=2 |(Finish coat not counted in ) L
A particle across the circuit | N.G |Minor
Circuit split > 1/2 Circuit width “I'N.G |Minor
Any circuit risen - ~ | N.G |Minor
0.2mm < Tin ball area A<0.4mm | N.G |Minor
And QTY >4 Pieces
. Tin ball area A>(4mm | N.G |Minor

Ver ()




N O [tem . Specitication Judge [ 1 ¢ \;I
6 i.:\/ioldmg appearance|Too soft : Sh?pc by touch Lhdl]!’u(l NG| Major:
AL W) 2 psufficient epoxy - IC circuit or IC ‘pad visible N.G. Mmor
Excessive gp_c)_xv " Diameter > 20mm Or N G. | Minor | |
High > 2. 5mm

P‘IE_hC_)lc— ﬁl}oﬂgﬁ—to IC and A ;0 2mm N.G. |Minor
7 |Bezel ap;}ééfancc 717\7nggwijawecn-ﬁamé and TAB>45° +10° N.G. |Minor|
AL+ W j=2 F-l-ectrc;ﬁﬁ:_sﬁ-lp A >I Ofnm{ To;) vmw only ) N.G. |Minor
Rust ( Top view only ) N.G. |Minor
 |cma T | NG M
8 |Backlight electric  |Error backlight color o N.G. | Major
characteristics No function - | N.G. | Major
Any LED dot no function o N.G. | Major
A=(L+W)=2 IPIN soldering without tin A>>1/2 solder pad N.G. | Mmor
_ Solder PIN high> 1.5mm N.G. |Minor
9 |LCD Appearance |Polarize rise over V/A o ___ ] N.G. |Minor
A=(L+W)=2 |Rainbow A>1/3 bezel V/A N.G. |Minor
10 |Assembly patts Components mark unclearly ] N.G. |Minor
' Components' distance more than 0.7mm firm the] N.G. | Minor

PCB
A=(L+W)=+2 |Emor position not in center D> 1/2W N.G. | Minor

w D
’ !
t
"’ II‘T Pad

Non- solder arca > Twice solder area N.G. | Minor
Flux area A > 1/3 solder area - ﬁ N.G. | Minor
|Component broken o | NG [Minor

Ver()




80.0x0.5

2.5

75.0

8.0
HOLE 4-#2.5

—P2.54%1 mem.Tn_ -
l}!\_ .8 16—-21.0 I
i \I | 7

{90 ddld

16 |

|

~

-36.010.5-

5.4~ ———25.2—

10.5
2

DBY7
DBO

LCD

LSI

E
R/W
RS
Vss

Vdd
Vo

CONTROLLER

COM 16,
7

[
-1 LCD PANEL

|

SEG 40,
i

BACKLIGHT

The

tolerance unless classified £0.3mm

=S———t=8 .4 E0.5

PIN_NO. | SIGNAL

Vss

Vdd

Vo

RS

R/W

E

"DBO |

DB1

OO~ (U |~ [N |—

DB2

DB3

DB4

' DBS

DB7

—_— e s | — | | —

A

:

0
1
2
3 | DB6
4
5
)

K

RTIP TECHNOLOGY

MODEL NAME
PC 1601ERM-FSO-C

TITLE
COUNTER DRAWING

SCALE:4/1

EDI: |PAGE:
A | 1/1

DRAWN NO.
PC-95001 058

APPROVED

HxA

7 DRARN S
Sy O
ww- m. Y k:u.....w,..fﬁu,,.

A -y

@Wﬁ\ VAR




