PF135-08

SED1200F

Dot Matrix LCD Controller Driver

@1/8 or 1/16 Duty Dot Matrix Drive
@20 Character Simultaneous Display
@Built in Character Generator ROM and RAM

EDESCRIPTION
The SED1200F is a dot matrix LCD controlier/driver with a built in CG (character generator).
The circuit consists of a CG ROM which contains 160 different characters, 4 words CG RAM, 20 words display
data RAM and logic functions to operate a 20 character display. Additional characters may be used by writing
CG data to the 4 words CG RAM.
The device also contains the resistor array for the LCD power supply. The SED1200F is fabricated Silicon Gate
CMOS process and features very low power dissipation. This makes the device very desirable for applications
in hand held, portable and other battery powered instruments.

BFEATURES
@1/8 or 1/16 Duty cycle dot matrix drive
@20 character simultaneous display
@Built in character generator ROM and RAM
@Built in CR oscillator
@Built in resistor array for LCD power supply
@Compatible with 4 or 8 bit microprocessors
@2 kinds of character font
@TTL Compatible
@5 X 7+Cursor line or 5X8 character font
@®Power supply  Logic : 2.5V to 5.5V

LCD : 3.5V to 5.5V

@Package ............ SED1200F : QFP1-80pin (plastic)
SED1200D : Die form
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SED1200F

HPIN CONFIGURATION PIN DESCRIPTION
QFP1-80pin Pin No. |PinName | I/O Function
§§% 1(8) :g ﬁg C(_%M%tg O | LCD Common output
797 17 to 1 1
N 80ta4s | SEG'56 | O | LOD Segment output
60 27 Cs 1 | Chip select input (active “Low” )
2w | 0 | 1 | fomsrgbleie
— Write enable input
} 29 WR I | Gotvetow & “High™)
SED1200F PR
- High” ; Set character code.
[t 26 A0 : “L oW’ 4 Comm:r:?i or code
SEG23 (1 75 . INDEX Data input
J al
L4 86t033 | DBODB3 1, /0| (except DB3 ; Data inputioutput)
s S I 30 CLK | Clock for command
32,31 [08C1,08C2| — | Connect oscillation resistor
39 Voo — | Supply voltage (+5V) for logic
37 Vss - GND (0V)
38 Vico — Supply voltage for LCD
BABSOLUTE MAXIMUM RATINGS (Ves=0V)
Rating Symbol Value Unit
Supply voitage (1) Voo —0.3t0+7.0 v
Supply voltage (2) Vico Vpp—7.0 to Vpp10.3 vV
Input voltage V) —0.3 to Vpp+0.3 |
Output voltage Vo ~—0.3to Vpp+0.3 \
Operating temperature Toor —10 to+70 c
Storage temperature Tsig —65 to+150 c
HELECTRICAL CHARACTERISTICS
@ AC Characteristics (Read cycle) (Von=5V10%, Vss=0V, Ta=—10 to--70C)
Characteristic Symbol Condition Min. Typ. Max. Unit
A0 setup time to RD tan 0 - — ns
TS setup time to RD tcR 0 - — ns
Output delay time from RD [ — e 250 ns
A0 hold time after RD [ 20 — — ns
CS hold time after RD tac 20 - — ns
Data hold time [ 10 — — ns
Read puise width trp 350 — — ns
Input fall time thy — - 50 ns
Input rise time i — — 50 ns
@ AC Characteristics (Write cycle) (Vop=5V-£10%, Vss=0V, Ta=—1010+70C)
Charsacteristic Symbol Condition Min. Typ. Max. Unit
AD setup time to WR taw 0 — — ns
TS setup time to WR tow 0 — — ns
Data setup time tog 120 — - ns
AQ hold time after WR twa 20 — -— ns
€S hold time afrer WR twe 20 — — ns
Data hold time toM 20 — — ns
Write pulse width twp 200 — - ns
Input fall time \* - — 50 ns
Input rise time tiy — - 50 ns
o Timmg Chart (Read cycle) (Write cycle)
A0 A0
&8 cs —
RD 080 to DB3 —4 ¥
W‘ﬁ — tDE tDH !DQ ﬂ(
DB3 — IS5 ‘J,“ Tt y;m
Input__ T —Fr 08V (ho, G5, W 2 204
(R0.CS,RD.CLIY ™= “ DBO to DB3, CLK) e o‘gv




@ DC Characteristics (Vpp = 5V) (Ves=0V, Ta=—10 to +70C)
Characteristic Symbol Condition Min. Typ. Max. Unit
Logic operating voltage Voo 4.5 5 5.5 v
LCD operating voltage Viep Vpp—5.5 — Vpp—4 \
Resistor for oscillator R Vop=5V, fogc=100kHz 240 310 380 KQ
Input voltage; High (1) Vimt Vpp=4.5t0 5.5V *1 2.0 — Voo Y
Input voltage; Low (1) Vity Vpp=4.5 to 5.5V *1 0 - 0.8 Y
input leakage current; High Lk Vpp=6.5V, Viy=5.5V 2 e - 1.0 uA
{nput leakage current; Low e Vpp=5.5Y, Vi =0V  #2 — — 1.0 A
Input voitage; High (2) Vimz Vpp=4.5to 5.5V *3 0.8Vpg Voo Vop v
input voltage; Low {(2) Vita Vpp=4.510 5.5V *3 0 0 0.2Vpp Y
Output current; High lon Vop=5V, Vou=2.4V  »4 1.0 — — mA
Output current; Low loL Vpo=5V, Vo =0.4V 4 1.6 — — mA
Input pull up current lipu Vi =0V, Vpp=5V *5 3 10 30 KA
Resistor as power divider Ry 30 130 300 kQ
Operating frequency (1) fosc Vpp=4.51t0 5.5V — 100 300 kHz
Operating frequency (2) CLK Vpp=4.510 5.5V — — 3.2 MHz
Operating current lop fos c";’?&,ﬁxzvgﬁ;o,v MHz *6 — 80 150 HA
Command exscution time tcomp — - 1&;5; ;( K
Common output current (1) | lox Vppe | Vpp=4.5V 20 — — EA
Common output current (2) oL Viepe ! Vico=1.0V 20 — — zA
Common output current (3) HoL Ve | 1/16 duty drive 8 — — pA
Common output current. (4) | loL VL4AC | Voltage drop by 0.5V 8 — — pA
Segment output current (1) lioy VDDS!| | when one terminal is measured, 12 - - BA
Segment output current (2) Ho  VLEDS| | the others are open. 12 — - #A
Segment output current (3) |l VL2S | 4 — — #A
Segment output current (4) | loL VL3S | 4 — — uhA
+1. Terminal: CS, RD, WR, A0, DBO to DB3, CLK ~ #4. Terminal: DB3
x2. Terminal: CLK, OSC1, DBO to DB3 5. Terminal: CS, RD WR, AO
#3. Terminal: OSC1 (for external clock) +6. CS=RD=WR==A0=5.0V (open output terminals)
@ DISPLAY COMMAND
1stinput 2nd input
Command Name C8 WR RD AO DB3 DB2 DB1 DBO DB3 D82 DBl DBO Note
(D7) {Ds) (D5) (D4) | (D3) (D2) (DY) (DO}
SETCURSORDIRECTION | 0 0 1 0 | 0 0 0 O 10 D/ | BO=0! merement
CURSOR ADDRESS—1/+1| 0 0 1 0 0 0 0 O o 1 1 —4+1 [B3=diE
CURSORFONT SELECT 0 0 1 0 0 0 0 O 1 0 0 AU | B3Z 4l dote blinking
CURSOR BLINK ON/OFF 0 0 1 0 0 0 ¢ 0 1 0 1 oN/OFF | B9=] 9N
DISPLAY ON/OFF 0 0 1 0 6 0 0 0 1 1 0 ON/OFF |B9=1:89N
CURSOR ON/OFF 0 6 1 0 0 0 0 O 1 1 1 ON/OFF |B9=1:gM
SYSTEM RESET o 0 1 0 0o 0 0 1 0 0 O 0 Except data RAM and CGRAM
LINE SELECT © 01 0 0 0 0 1 | 0 0 1 271 |BA=h:2inedenay /i
SET CURSOR 1st LINE o 0 1 O 1 0 (N figure—1) B
ADDRESS 2ndLINE | 0 0 1 O 'R (N figure—1) B
SET CHARACTER CODE O o 1 1 (CHARACTER CODE)
BUSY FLAG CHECK 0 1 0 0 | BF %+ % x | BF x x x |BIBHIIi Rty
SET CGRAM ADDRESS o 0 1 ¢ 0o 0o t 0 | (Set lower address)
SET CGRAM DATA 0o 0 t 0 0 1 0 (SetCGRAM data)

*==High impedance
Note: Misoperation may be caused when any command other than that listed in the above table is inputted.
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Plastic QFP1-80pin

BCHARACTER CODE MAP (SED1200FoB)

SED1200F

BPACKAGE DIMENSIONS

H-12



SED1200F

EDIE SPECIFICATION
@ PAD LAYOUT @ PAD COORDINATION wnit: um

ﬁ%ﬁ Pad Name X Y md Pad Name X Y
1 SEG17 1552 || 41 COM10 ~2020 ~1562
2 | sece 1562 || 42 COM11 -2029 —1562
1705 a gogoopopoRpoOOoOdoOoOoOOoOQOoNDODO0 a i :Eg:i 1222 ﬁ &c)}::}g A:g __:g
a a 5 | sEa1s 1562 || 4s COM14 -1458 ~1562
a a & | seciz 1552 || 46 COM15 - 1267 —1562
3 o 7| seGi 1552 || 47 COM18 —1077 - 1562
a a 8 | seer0 1552 || 48 SEGSO - 886 - 1852
2 a 9 SEGY 1552 || 49 SEG49 696 - 1562
a a 10 SEGB 1552 50 SEG48 506 - 1662
2 a It SEG7 1552 || 51 SEG47 -315 - 1552
2 2 12 SEGE 1552 || s2 SEG46 - 124 — 15852
a (0, 0) a 13 SEGS 1562 || 53 SEG4S 66 1552
o a 14 SEG4 1552 SEGe4 257 - 1552
a a 15 SEG3 1552 || 55 SEG43 447 1852
3 8 18 SEG2 1552 || 56 SEGA2 638 - 1862
a a 17 SEG1 1552 || 87 SEGH1 828 1562
a a 18 COMt 1552 58 SEG40 1019 1552
a ° 19 COM2 1552 || 59 SEG39 1208 - 1552
CoO0OOONOOBOPOOODNOOCOGDOD 20 COM3 1552 60 SEG38 1400 —1552
—1706 21 COM4 1582 || 61 SEG37 1590 - 1552
—_ 22 COMS 1552 &2 SEG36 1781 - 1552
2930 2930 23 COM6 1552 &3 SEG3S 1971 ~ 1562
24 COoM7 1652 84 SEG34 2182 - 1582
25 coMms 1429 || 68 SEG33 a7t 1885
26 AQ 12368 || 66 SEG32 2777 1196
" ™ - . . 27 cS 1046 &7 SEG3Y 2777 - 1004
@Die Specification Die Size 5.86X3.41mm 28 D 857 || ea SEG30 5777 frep)
i i ) Wh e67 || 69 SEG29 2777 -623
o Die Thlckness 400 um 2 ’ pei | B4 e il o
@Pad Specification Pad Size 90X90 um 31 o 86 |[71 | seezr 27177 242
; 32 XG % || 72 E£G26 2717 -52
Pad Pitch 190 zm 33 DB3 95 |[73 | secas 2177 138
24 DB2 -286 || 74 SEG24 a7t 329
3 DBl -a76 || 75 SEG23 2777 520
38 DBO ~e67 || 78 SEG22 2777 710
37 VSS§ - 857 SEG21 2777 901
38 VvLCD 1048 8 SEG20 2777 1091
39 VoD 1238 || 79 SEG19 217 1282
40 COM9 —1429 80 SEG18 2777 1472

Note: The origin of cordination is center of the die.
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