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NOTES: --l—l-—z_a
1. DISPLAY TYPE: FSTH
2. LCD OPERATING VOLTAGE: 5.0v
3. OPERATING TEMPERATURE: —20C~T0C
4. STORAGE TEMPERATURE: —30C~B0C

5. DRIVE MODE: 1/40,1/38 A

6. VIEWING DIRECTION: £:00 +3.0V(60maA)
7. POLARIZER TYPE: TRANSFLECTIVE,POSITIVE

8, CONMECTOR: FPC{IC:UC1671C)COG

9, CUSTOMER NO: FM—54D K

10. Unspecified tolerance is +0.2mm
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S%| SEGO | SEGL | SEG2 | SEG3 | SEG4 | SEG5 | SEG6 | SEG7 | SEG8 | SEGY | SEG10 | SEG11 | SEG12 | SEGL3
S10 2D 2C 3D 3C 4D O0L 5D 5C T4 4G 1C 1D
COM?2 59 2E 2G 3E 3G 4E 4C 5E 5G T T3 4K 16 1E
COM1 58 2F 2B 38 38 4F 48 5F 58 S7 T2 44 1B 1F
COMO 27 52 3A S3 54 Pl P2 P3 S6 Tl S8 51 1A
. 5| B aE
glE | glmat | % Al 5l il 2] i i} 4y
1 VLCD 5.0V LCD fii N\ HL &
2 VSS ov FH gt Hi
3 0sC H/L AR ISk
4 VDD 5.0V FELYR I
5 RSTB H/L B, AR
6 SYNC H/L SR [R5 i N i
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Operating Voltage VDD +4.8 to +5.2 V *1
Supply Voltage VEE +4.8 to +5.2 V *2
il B 2 gz B & E
Operating Topr -10 to +60 C
Temperature
Storage Temperature | Tgpg -20 to +70 C




2. B4 (VDD=+5. 0V, VSS=0V, VLCD=5.0V, Ta=—10~+60°C)

T E] AR WHAESE | Min | Typ | Max | 40 | &9F
Irput High Voltage Vi - 25| - 155 VvV | %
Irput Low Voltage Vi - 0| —106]| VvV | =%
Qutput High Voltage Vou | Igeb00uA | 24| — | - | V | %2
Qutput Low Vol tage Voo | I.=0. 5mA - 106 V| %
Irput Leekage Crrent Iige | VpeVsS~D | -1.0| — | 1.0 | uA | *3
Threestate () input Gurrent | Tpgp | VpeVSS~VDD | 3.3 | — | 3.3 | uA | *4
(perating Crent Ippy | During Display | — -1 0.5 ] mA *9

Ippe | During Access 1 | mA | *5
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Symbol | Parameter I Condition I Min. I Typ. l Max. I Unit
Clock
1536
fewk (INT) Internal cleck frequency 1] -25% 1970 +25% Hz
2640
4800
oLk (ExT) External clock frequency 800 - 9600 Hz
64
fer (INT) Internal clock Frame frequency -25% 4z +25%
110 Hz
220
frr (EXT) External clock Frame frequency 33 - 400
terk(H) High-level clock time 60 - - us
teik() Low-level clock time 60 - - us
Synchronization
TPD(SYNC_N) SYNC Propagation delay = 30 = ns
lsvr\-c_NL SYNG low time 1 _ _ us
tPD(DRV) Driver propagation delay VLED=5Y [2] = - 30 us
1’C bus timing [3]
fseL SCL clock frequency pin SCL - = 400 KHz
tLow LOW period of the SCL clock pin SCL 13 = 22 us
thcH HIGH period of the SCL clock pin SCL 0.6 = - us
tsu:par Data set-up time pin SDA 100 i = nS
tho:par Data hold time pin SDA 0 = = ns
teuF Bus free time between STOP & START pins SCL and SDA 1.3 - - us
tsu.sTo0 Set-up time from STOP condition 0.8 - = us
tp-sTA Hold time (repeated) START condition 0.8 - - us
lsu-s7A Set-up time for a repeated START condition 0.6 - - us
Fec=400kHz - - 0.3
tr Rise time of both SDA and SCL signals us
Fse <125Hz - - 1.0
te Fall ime of both SDA and SCL signals - = 0.3 us
Cs Capacitive load for each bus line == - 400 pF
twiseike) | Spike pulse width On the I°C bus - - 50 ns

Note: The rising time (ir) and the falling time (if) are stipulated to be equal to or less than 15nS.

[1] Typical output duty factor: 50 % measured at the CLK output pin.

[2] Not tested in production.

[3] All timing values are valid within the operating supply voltage and ambient temperature range and are referenced to ViL and
VIH with an input voltage swing of Vss to Vbb.

1*C-bus Protocol

Acknowledge by

all addressed Acknowledge by

AW all A2~AQ selected
Hein UC1671 only
— Slave address — l
FTTTTT Ig T TTTd FTTTTTT
|0t 1100AlO[A|C COMMAND A DISPLAY DATA Al P
[ I B I B

1 byte L nz1byteisy —1 L — nz=0byte(s) —

update data poiniers
and if necessary,
subaddress countar

Typical System Configuration
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T
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2Cg
40 sagment drives

HOST - il A LCD PANEL
MIGRO-

PROCESSOR/ SCL uc1671 (upto 160
MICRO- 0sC 4 backplanes alements)
CONTROLLER

A0 |A1 |A2 [sa0|vss

-
w
o

The resisiance of the power lines must be kept to @ minimum.
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COMMAND TABLE

@: C: Continuation bit. C=0: last control byte in the transfer; next byte will be regarded as display data.
C=1: control byte continues; next byte will be a command, too.

# Command D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO Action Default
1 |Mode-set C 1 0 |[PS| E B | M1 | MO |Set Display Mode {PS, E, B, M}=0h
2 |Load-data-pointer C 0 | P5 | P4 | P3| P2|P1|PO P[5:0]=00h
3 |Frame-Rate-select C 1 1 0 1 1 |FR1|FRO]Select Frame Rate 10b
4 |Device-select C 1 1 0 0 | A2 | A1 | AD |Select Device 000b
5 |Bank-select C 1 1 1 1 0 | O |Select Bank {I, O}=00b
6 |Blink-select C 1 1 1 0 A | BF1|BFO0]Select Blink Mode {A, BF}=000b
ComMMAND DESCRIPTION
: C: Continuation bit. C=0: last control byte in the transfer; next byte will be regarded as display data.
C=1: control bytes continue; next byte will be a command too.
(1) Mode-Set
Action D7 D6 D5 D4 D3 D2 D1 Do
Set mode C 1 0 PS E B M1 MO
PS: Display power saving mode switch.
0: Internal clock ON 1. Intemal clock OFF, (for Power Saving).
The power saving mode is ON only when the OSC pin s Low and the display is disabled (E=0).
E: Display status
0: Display disabled (blank) 1: Display enabled
B: LCD bias configuration
0: 1/3 bias 1:  1/2 bias
M[1:0]: LCD drive mode selection
00b: 1:4 multiplex; BP0~3 01b: static; 1 backplane; BPO
10b; 1:2 multiplex; BPO~1 11b: 13 multiplex;, BP0~2
(2) Load-Data-Pointer
Action D7 D6 D5 D4 D3 D2 D1 Do
Load data pointer C 0 P5 P4 P3 P2 P1 PO

P[5:0]: Display RAM addresses. Value range: 00 0000b~10 0111b, thatis 0~39in decimal. The value will be transferred to the

data pointer to define one of 40 Display RAM addresses.

Frame-Rate-Select

(3)

Action D7 D6 D5 D4 D3 D2 D1 DO
Select Frame Rate C 1 1 0 1 1 FR1 FRO
FR[1:0]: Frame rate 00b: 84Hz 01b: 82Hz 10b: 110Hz 11b: 200Hz
(4) Device-Select
Action D7 D6 D5 D4 D3 D2 D1 DO
Select Device Cc 1 1 0 0 A2 Al A0

A[2:0]:

3-bit binary value of 0 to 7 (default 000b), transferred to the sub-address counter to define one of 8 hardware
sub-addresses.



(5) Bank-Select

Action D7 D6 D5 D4 D3 D2 D1 Do
Select RAM /O Cc 1 1 1 1 0 | (o]
I. Input bank selection 0: RAM bit 0 (RAM bits 0 and 1) 1: RAM bit 2 (RAM bits 2 and 3)
Storage of Arriving Display Data
Static 1:2 multiplex
=0 RAM bit 0 RAM bits 0 and 1
|=1 RAM bit 2 RAM bits 2 and 3
O: Qutput bank selection 0: RAM bit 0 (RAM bits 0 and 1) 1: RAM bit 2 (RAM bits 2 and 3)
Retrieval of LCD Display Data
Static 1:2 multiplex
0=0 RAM bit 0 RAM bits 0 and 1
0=1 RAM bit 2 RAM bits 2 and 3

This command has no effect in 1:3 or 1:4 multiplex drive mode.

D7Hpa:  C: Continuation bit.  C=0: last control byte in the transfer; next byte will be regarded as display data.
C=1: control bytes continue; next byte will be a command too.

(6) Blink-Select

Action D7 D6 D5 D4 D3 D2 D1 DO
Select blink C 1 1 1 0 A BF1 BFO
A: Blink mode selection
0: Normal blinking. Nommal blinking can only be selected when muitiplex drive mode=1:3 or 1:4.

1: Blinking by alternating display RAM banks
Altemate RAM bank blinking does not apply in 1:3 and 1:4 multiplex drive modes.

BF[1:0]: Blink frequency selection
00b: OFF 01b: Blink mode 1 10b: Blink mode 2 11b: Blink mode 3
See the Blink Frequency table for detailed description about each blink mode.



