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MC21605FA6WE-FPTLW

2x 16

5mm Character Height

LCD Module

Specification

Version: 1 \ Date: 29/01/2021
Revision
1 27/01/2021 First Issue
Display Features
Character Count 2x16
Appearance Black on White
Logic Voltage 5V
Interface Parallel
Font Set English / European Ro H S
Display Mode Transflective A
Character Height 4.69mm Compllant
LC Type FSTN
Module Size 59.00 x 29.00 x 5.50 mm
Operating Temperature -20°C ~ +70°C
Construction COB| Box Quantity Weight / Display
LED Backlight White -—- -—-
* - For full design functionality, please use this
specification in conjunction with the ST7066U
specification. (Provided Separately)
Display Accessories Optional Variants
Part Number Description Fonts Appearances Voltage
LCD Interconnect board, can be English/Japanese | Black on Yellow/ 3V
HOOMDB S | e a oo e | | EP0Otie ereen | T sy
USB output. Black on RGB

MCCBL1A16SLIP
-16DILS-150

16 Way, Single in-line to
Dual In-line connector Cable.

MCCBL1A16SLIP

16 Way, Single in-line to

-16SILS-150 Single In-line connector Cable.
The MDIB-CCH1 is a interconnect board for
MDIB-CC1 standard pitch pinouts to fine pitch wires.

Ideal for prototyping of TFT and COG LCDs.




1. FUNCTIONS & FEATURES

Viewing Direction
Driving Scheme
Power Supply Voltage
VLCD

Display contents

Internal Memory

CGROM
Easy Interface with a 4-bit or 8-bit MPU
RoHS Compliant

2. MECHANICAL SPECIFICATIONS

Module Size
Viewing area
Active area
Dot Size
Dot Gap

: 6 O’clock

: 1/16 Duty Cycle, 1/5 Bias
: 5.0V

:3.71V

: 16 Characters x 2 line

: CGROM (13200bits )

: CGRAM (64 x 8bits)

: DDRAM (80 x 8 bits for Digits)
: CGROM of the ST7066U-0B

: 59(L) x29(W) x 5.5(H)mm
: 52(L) x15 (W) mm

: 46.7(L) x 9.84(W) mm

£ 0.45 (L) x 0.54 (W) mm

: 0.50mm




EXTERNAL DIMENSIONS
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BLOCK DIAGRAM
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K BACKLIGHT
PIN ASSIGNMENT
Pin No. Symbol Function
1 VLED(-) Power supply for B/L(-)
2 VSS Ground
3 VDD Supply Voltage for logic
4 VO Operating voltage for LCD
5 RS H:DATA,L:instruction code
6 R/W H:Read(Module>MPU) L: (MPU->Module)
7 E Chip enable signal
8 DBO0
9 DBI1
10 DB2
11 DB3 .
2 DE4 Date bus line
13 DB5
14 DB6
15 DB7
16 A LED+




BACKLIGHT CHARACTERISTICS

Electrical-Optical Characteristics

ltem Symbol| MIN. | TYP. | MAX. | Unit Condition
Forward Curret(B00/03) f — 2 — | mA
Forward Curret(B01) f — | 5¥2 | 15%2 | mA
X 0.25 1 0.26 | 0.33
Colour Coordinate
y 0.25 ] 0.20 | 0.33 Vi=32 V
Uniformity Avg 70 7
Luminance(B00O/03) Lv 150 cd/m?
Luminance(BO1) Lv 300 | 450 | — | cd/n?
56.00
1.80 V/A 52.40 ‘ 1.50
I ‘ !
e 5 || |
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= |
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Curcuit Diagram
R1

Note: Re
MC21605FAGWE-FPTLW: R1=R2=750Q
REMARKS :

1, UN\MARKED TOLERANCE IS =0. 3,
2, COLOR: WHITE,

3, THE MATERIAL COMPLY WITH ROHS.
4,LED ON THE MODULE PCB




MAXIMUM ABSOLUTE POWER RATINGS

Item Symbol Standard value Unit
Supply voltage for logic Vb - Vss -0.3~+7.0 v
Supply voltage for LCD Vicp -Vss -0.3-13 VvV
Input voltage Vin Vss~ Vbp Vv
Operating temperature Topr -20~+70 C
Storage temperature Tstg -30~+80 T
DC CHARACTERISTICS
t Val :
Item Symbol Standard Value L Unit
MIN TYP MAX Condition
Supply Voltage For
. Vpp-Vss 5.0 — V
Logic
Supply Voltage For _ — Ta=-20C
LCD VooVo | - — | 871 | — Ta=25C v
ote i = \ Ta=70'C v
Input ngh Volt. VIH 0.7 Vpbp - Vbp \/
Input Low Volt. Vi Vss — 0.6 \%
Output High Volt. Vou 3.9 VoD \Y
Output Low Volt. VoL 0 . 0.4 Vv
Supply Current 15%5) 1.0 1.2 15 Vpp=5.0V mA

* Note: Please design the VOP adjustment circuit on customer's main board

Vdd LCM
VR Vo

10K~20K

Module




AC CHARACTERISTICS

1. Write mode

(VDD=5.0V , Ta=-10~+60C)

Characteristic Symbol Min Type Max Unit Test PIN
Enable Cycle Time tc 1200 - - ns E
Enable Pulse Time Trw 140 - - ns E
Enable Rise/Fall Time Tr. TF -—- - 25 ns E
Address Set-up Time Tas 0 --- --- ns RW,RS,E
Address Hold Time Tan 10 - -— ns RW,RS,E
Data Set-up Time Tpsw 40 - --- ns DBO~DB7
Data Hold Time Ty 10 - -—- ns DB0~DB7
>{VIH1 X/
= | VILI /\
i tAs ) tAH
RW /
TP H taH
—»  le— 1
p /_
E : \
H ~ H
tr _H : thsw . . tH

c




2. Read Mode
(VDD=5.0V , Ta=-10~+60C)

Characteristic Symbol Min Type Max Unit Test PIN
Enable Cycle Time tc 1200 - - ns E
Enable Pulse Time Trw 140 - - ns E
Enable Rise/Fall Time Tr. Tr - -—- 25 ns E
Address Set-up Time Tas 0 - - ns RW,RS,E
Address Hold Time Tan 10 - - ns RW,RS.E
Data Set-up Time Tppr - --- 100 ns DBO0~DB7
Data Hold Time Ty 10 --- -- ns DBO0O~DB7

><‘-VIH1 -\><
RS _VILI .

./ N

tPw i taH

DRO-DB7 >< Valid data ><




STANDARD CHARACTER PATTERN (ST7066U-0B)

NO.7066-0B
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INSTRUCTION TABLE

Execution time

Command | RS | R/W |DB7|DB6(DB5|DB4| DB3 | DB2 | DB1 | DBO (fosc=270KHz) Remark
Clear Write”20H” to DDRAM. And set
Display 0 0 0 0 0 0 0 0 0 ! 1.52ms DDRAM address to “00H” from AC
Set DDRAM address to “00H” from AC
and return cursor to its original position if
Return home |0 0 0 0 0 0 0 0 ! X 1.52ms shifted. The contents of DDRAM are not
changed.
Entrv mode Sets cursor move direction and specifies
rg 0 0 0 0 0 0 0 1 1/D S 37us display shift. These operations are
et . .
performed during data write and read.
Display D=1: entire display on
on/off 0 0 0 0 0 0 1 D C B 37us C=1: cursor on
control B=1: cursor position on
Cursor Set cursor moving and display shift
or 0 0 0 0 0 1 S/C | R/IL X X 37us control bit, and the direction, without
Display Shift changing DDRAM data.
function DL.: interface data is 8/4 bits
v Set 0 0 0 0 1 |[DL| N F X X 37us N: number of line is 2/1
¢ F: font size is 5x11/5x8
Se;g(g::‘M 0 0 0 1 [AC5|AC4| AC3 | AC2 | ACI1 | ACO 37us Set CGRAM address in address counter
Seta?(g?s?M 0 0 1 JAC6|AC5[AC4| AC3 | AC2 | AC1 | ACO 37us Set DDRAM address in address counter
Read busy Whether during internal operation or not
flag& 0 1 BF |AC6|AC5|AC4| AC3 | AC2 | ACI | ACO Ous can be known by reading BF. The contents
address of address counter can also be read.
Write data Write data into internal RAM
to RAM 1 0 D7 (D6 | D5 | D4 | D3 D2 D1 DO 37us (DDRAM/CGRAM)
Read data Read data from internal RAM (DDRAM /
from RAM 1 1 D7 | D6 | DS | D4 | D3 D2 D1 DO 37us CGRAM)
Note:

Be sure the ST7066U is not in the busy state (BF=00 before sending an instruction from the MPU to the ST7066U. If
an instruction is sent without checking the busy flag, the time between the first instruction and next instruction will

take much longer than the instruction time itself. Refer to instruction table for the list of each instruction execution

time.




RESET FUNCTION

8-bit Interface (fosc=2T70KHz)

POWER ON

.

Wait time >40m3S
After Voo =4 5Y

.

Function set

RS |R/W|DB7|DBG6|DB5|DB4(DB3|DB2(DE1|DBO
oo |o 0|1 |1 |N|F|X]|X
L
W ait tisz =37uS
v
Function set
RS |R/'W|DB7|DBG6|DB5|DBE4(DB3|DB2|DE1|DBO
o0 |0 |0|1 |41 |HN|F|X]|X
T
W ait time =37uS
N
Display ON/OFF control
RS |R/'W|DB7|DB6|DB5|DB4(DB3|DE2|DE1|DBEO
o(o|o|o|O|0O|1|D|C|B
h
W ait time =37uS
|
Display clear
RS |R/W|DB7|DBG6|DB5|DB4(DB3|DB2(DE1|DBO
oo |o|lo|o|o|Oo]|oO0 |01
w
Wait time =1.52m3S
'

Entry mode set
RS |R/'W|DB7|DB6|DB5|DB4(DB3|DE2|DE1|DBEO
oo |o|o0o|0O|0|0]|1]|UD|S

Initialization end

E BF cannot be

1
1
i checked before |
thic imstrctinn '

| BF cannot be i
1 checked before |
1 this instruction. |




4-bit Interface (fosc=2T0KHz)

POWER OM

‘

Wait time >40mS
After Voo =4 5

|
Function set
RS |[R/W|DB7|DBG|DB5|DB4|DB3|DB2|DE1|DBO
o|lo|o0o|0]|4]|1|X|X|[x]|x
"
Wait time =37usS
!
Function set
RS [R/W|DB7|DBG|DB5|DB4|DB3|DB2|DE1|DBO
o|lo o041 ]|0|X|X|[xX]|x
o|lo0o |[N|F|X|[X[X]|x][x][x
Wait time =3TuS
}
Function set
RS |[R/W|DB7|DBG|DB5|DB4|DB3|DB2|DBA1|DBO
olo oo 4]0]|xX|x|[x]|x
0|0 |N|F | X | X |X|xX][x][x
k.
Wait time =3TuS
|
Display ON/OFF control
RS [R/W|DB7|DBG&|DB5|DB4|DB3/DB2|DB1|DBO
o|lo|o0o|o0|0|0|X|X|[xX]|[x
o|lo |1 |D|C|B|X|X|[X]|Xx
1
Wait time =37uS
4
Display clear
RS |[R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO
ololojlololo|x|x|[x]|[x
o|lo|o|o0o]|0 |1 |X|X|[X]|x
i
Wait time =1.52m5
i
Entry mode set
RS [R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO
olo|o|o|ofo0o|xX|xXx|[x][x
o|lo|0|1|ID|S | X | X |[X|x

Initialization end

BF cannot be i
1 checked before |
i this instruction. !

E BF cannot be
1 checked before
this instructicn.

________________

E BF cannot be i
1 checked before !
1 this instruction. |




ELECTRO-OPTICAL DEFINITION

Optical Characteristics

Item Symbol | Description Condition Min | Typ | Max | Unt
Operatlrfc\lg)ltage of Vieo . Ta=125C . 371 . v
Response time Tr Rise 25°C 150 | 200 - ms
Tf Fall 25C 150 | 200 --- ms
Contrast Cr 25°C - 3 -
12 o’clock axis 30 35 - deg
Viewing angle 0 6 o’clock axis Cr>2.0 35 40 — deg
3 o’clock axis 30 35 - deg
9 o’clock axis 30 35 - deg

2(0=0°) Detector H

Light (when reflected)

N

Y ((D=180°)

X(Dd=270°) X(D=90°)

1))

/ , Y(@=0°)

Light (when transmitted)




CI’ B2 __ Bright curve of not selected segment
— BT Bright curve of selected segment

Definition of contrast

|
Bright (%) ‘
|
|
|
|
L _ _ _ B2
Brigh
ghtbess s
curve of
Bright curve non-selected
of selected segment
segment
Dal'k - - - - - - - - = = ‘B1
|

Operating voltage (V) ~ —=

Definition of viewing angle 61 and 62

Crmex | ___
optimum vision with the
naked eye and viewing angle
0 at CR. max above are not
always the same

Cr=2 | e e

I
1
I
I
1
I
1
1
1
1
1
i
|

02 %, 12h




LCD ARTWORK

1.0 MAX— DISPLAY L=56.0+0.2
POLARIZER L=55.0+0. ~0.5£0.5
MIN VIEWING AREA  L=52.0—————————— ||~2.0 oA
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UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MM
TOLERANCES:£0.2MM




LABELLING
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UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MM
TOLERANCES: £0.2MM

PAD CONFIGURATION & GRAPHIC DIMENSION

PAD NO. PAD CONFIGURATION
1 ESD ~—— 2.45
2 COM1[R1(C1-C80)] PR
| | IHEEN
5 COMB[RB(C1 ~C80)] anl L]
10 SEG1[C1(R1-R16)] OSDDDDD
|

| s L
89 SEG80[C8O(R1—-R16)] oL

90 COM16[R16(C1-C80)] HERRR

97 COM9[R9(C1-C80)]
98 ESD

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MM

TOLERANCES: £0.1TMM




SEG & COM LAYOUT

-
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SEG LAYOUT

COM LAYOUT




THE MODULE ACCEPT QUALITY LEVEL (AQL)

1. AQL standard value: Critical defect =0.1, Major defect=0.65; Minor defect =2.5.

RELIABILITY TEST
Operating life time: 50,000 hours

(at room temperature without direct irradiation of sunlight)
Reliability characteristics shall meet following requirements.

Tests Item Condition

. +80°C x 96HRS
High temperature storage (Without Polarizer)
Low temperature storage -30°C x 4HRS
High temperature operation +70°C x 96HRS
Low temperature operation -20°C x 4HRS

. . . +60°C x 95%RH x 96HRS
High temperature, High humidity (Without Polarizer)
Thermal shock -20°C x 30min = 25C x 10s 2 +70°C x 30 min

x 5 cycles

Vibration test

Frequency x Swing x Time
40Hz x 4mm x 4hrs

Drop test

Drop height*Times
1.0m * 6times






