HD44780

@ELECTRICAL

CHARACTERISTICS

o Absolute Maximum Ratings

Item Symbol Limit Unit | Note
Power Supply Voltage (1) | Voc -0.3 to +7.0 v
Power Supply Voltage (2) | V1 to V5| Vpe-13.5 to Vgct0.3 v 3
Input Voltage vVt -0.3 to V¢ct0.3 v
Operating Temperature Topr =20 to +75 °c
Storage Temperature Tstg -55 to +125 °C

Note 1:

Note 2:
Note 3:

If LSI's are used above-absolute maximum ratings, they may
be permanently destroyed. Using them within electrical
characteristic limts is strongly recomrended for nornal
operation. Use beyond these conditions will cause nal-
function and poor reliability.

Al voltage values are referenced to GND=OV.
Applies to VI to V5. Mist maintain Vgg 2V12V2 2V3 2V4 2V5
(high « > | ow)



HD44780

® Electrical Characteristics (VCC =5V+10%, Ta =-20 to +75°C)

T e
vy = Vee-Vi

The conditions of vy, V5 voltages are
for proper operation of the LSI and not

f @z 1.5V for the LCD output level. The LCD
Vs ®< 0.25 xA drive voltage condition for the LCD
output level is specified in "LCD
| vol tage Vicp".
Item Synbol I?Jri:;ii tiom o Iit';lt P Unit | Note
Input "H gh" Voltage (1) Vin1 2.2 | - Vee v 2)
I nput "Low' Vol tage (1) Vit 0.3 | - 0.6 | v (2)
output "H gh" voltage(l) (TTL) | Voui | -Igy=0.205ma 2.4 | - - v (3)
Output "Low' Voltage (1) (TTL) VoLl Ior=1.2mA - 0.4 | Vv (3)
Qutput "H gh" Voltage (2)(CMOS) | Vgyo | ~Ipy=0.04mA 0.9v¢(| - - v (4)
Qutput "Low' Voltage (2) (CMX) Vor2 Lop,=0.04maA - 0.W¢ec V (4)
Driver Voltage Descending (CoM) | voom 1d=0.05mA - 2.9 v (10)
Driver Voltage Descending (SEG) VSEG 1d=0.05mA - 3.8 v (10)
Input Leakage Current IIL Vin=0 to V¢¢ -1 - 1 vA (5)
Pul | UP MOS$ Current -Io Ver=5vV 50 125 250 | na
Power Supply Current (1) Ceramic filter
Iccr | oscivl |ation 0.55 0.’8 | m.!f (6)
| Vec=5Y, fogc= [
| 250kHz | i
Power Supply Current (2) IRf oscillation
Iccy | External clock 0.35 0.6 mA (6)
operation
Vee=5Y, fogc= [ - - - (10
fep=270kHz | | ‘»
External O ock Operation
External Oock Frequency | fep | [ 125 250 | 350 [kHz | (D)
External O ock Duty Duty 45 50 55 | % (7)
External Oock Rise Tine trep 0.2 | us (7N
External Qock Fall Tine teep 0.2 |us | 7)
Input "High" Voltage (2) Vinz Vee-1.0) - vee | v 1 (12)
Input "Low' Voltage (2) ViL2 -0.3 - 1ofv | (12
Inter n_al_ C1 _oc_k _Operat i_or] _(Bf os_ci I I_at_i o) . . . . .
QO ock Gscillation Frequency fose  RE=9IIkQE2L 190 270 350 kHz  (8)
Internal O ock Operation (Ceramic filter oscillation) L
Qock Gscillation Frequency | fosc | Ceramc filter | : 245|250 | 255 |kHz | (9)
LCD Vol tage Vicol | yggevs 1/5 bias 4.6 - 1v | an
VLCD2 1/4 bias 3.0 - 11 v | (13
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Note 1: The following are I/O termnal configurations except for
liquid crystal display output.

.Input Term nal

Applicable Termnals: E Applicable Terminals: RS, RW
(No pull up MZB) (Wth pull up M)
l—'%]PMOS Héjmos l——l%:lPMOS
O
NMOS Pull Up MOS NMOS

« Qutput Terminal
Applicable Ternminals: CLy, CLp, M D

PMOS

NMOS

.1/0 Term nal
Applicable Terminals: DBOto DBy

Pull Up
Vee! MOS ) Ve

H Et] PMOS PMOS
Vee Enable
0 u% NMOS ~ PMOS }—o(}—cC}:]—-.-

nMos—|F——oCF—__ ..

(Qutput Grecuit)
(Tristate)

Note 2: Input terninals and 1/0O terminals. Excludes 0S¢y terminals.

Note 3: |/O terminals.
Note 4: CQutput terminals.
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Note 5: Current flowing through pull-up MXS's and output drive MS's is
excl uded.

Note 6: Input/CQutput current is excluded. Wen input is at the inter-
medi ate level with CMOS, excessive current flows through the
input circuit to the power supply. To avoid this, input |evel
nmust be fixed at high or |ow

Note 7: External clock operation.

—
Open 08C:
Th Tl
07 Vee Duty= = x100%
0.5V, uty= Tx T1 X °
O.SVcn:
— |
trcv tfev
Note 8: Internal oscillator operation using oscillation resistor Rf.
08¢
Rf% Rf . 91kQt 2 %
08C,
Since oscillation frequency varies depending on 0SC; and OSC2
termnal capacity, wiring length for these termnals should be
m ni m zed.
Note 9: Internal oscillator operation using a ceramc filter.is used.
C Ceranmic filter: CSB250A (Murata)

1

0SGy Rf: 1MQ *10%
S K C1: 680pF+10%
p—‘ﬂ‘v 08Cs Cp: 680pF+10%

Rd
Ca Rd: 3.3kQt5%
\Ceramic filter
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Note 10: Applies to both Vgom and VSEG vol tage drops.
Veom: Frompoer supply terminal VCC, M, V4, V5 to each
common signal terminal (COM; to COMjg)
Vggg: From power supply terninal VCC, V2, V3, V5 to each
segment signal termnal (SEG; to SEG4q)

Note 11: Relation between operation frequency and current consunption
is shown in this diagram  (Vgg = 5V)

L8

Icez
(mA)

max

0.8

] 1 typ
0.4 /
0.2 — "—___’,1.———'
1
o
100 200 300 400 500

fosc or fecp (kHz)

Note 12: Applied to 0sCy terninal.

Note 13:The condition for COM pin voltage drop (Veom) and SEG pin
voltage drop (Vggg)-



® Timing Characteristics

Wite Operation

7 Vi

PWen
oot
[\'u-u Vn“\»
Viv Vru X
tosw th

DBo~DBy

v .
" Vaild Data { '™
Viuy A\ Vi

Read QOperation

teros

Fig. 1 Bus Write Operation Sequence

(Writing data from MPU to HD44780)

118 /I Vi
ALY
tl'
W A Vi X Vi
PWen tan
B A Vin K Vim
Vi Vi | % ter ~ Vi
tee=] [~ toos tyun
Vouy \A- -/ Vo
Valid Da
Dlio~DB; va;x\ 2 A vou
Lerew

Fig. 2 Bus Read Operation Sequence

(Reading out data from HD44780 to MPU)

HD44780
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Interface Signal with Driver LSl HD44100H
/

0.9Vee F Nos Vee
CL,

CL:

Fig. 3 Sending Data to Driver LSIHD44100H
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® BUS Timing Characteristics (VCC =5,0V £10%, GND =0V, Ta =-20 to +75°C)

Wite Operation (Witing data from MPU to HD44780)

Item Synbol Test condition miLnimi;ax Unit
Enable Cycle Tine teycE Fig. 1 1000 - ns
Enable Pulse Wdth | MOV | pypy Fig. 1 450 | - | ms
Enable Rise/Fall Tine tEr, tpf Fig. 1 - 25| ns
Address Set-up Tine 53;, RW| ¢q Fig. 1 140 |-| ns
Address Hold Tine tAH Fig. 1 10| =~ | ns
Data Set-up Tine tpsw Fig. 1 195 ‘—l ns
Data Hold Tinme ty Fig. 1 10 |—| ns
Read Operation (Reading data from HD44780 to MPU)

[tem Symbolv Test condition mil‘nimi;ax Unit
Enable Cycle Time teycE Fig. 2 1000 | - ns
Enable Pulse Width Igig?" PWgy Fig. 2 450 |- - ns
Enable Rise/Fall Time tgrs TEf Fig. 2 - 25| ns
Address Set-up Time ffé R/W tAs Fig. 2 140 - ns
Address Hold Time tAH Fig. 2 10| - ns
Data Delay Tine tDDR Fig. 2 - 320 | ns
Data Hold Tine tDHR Fig. 2 20| ~ | ns
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® Interface Signal with HD44100H Timing Characteristics
(Ve =5.0V £10%, oo =0V, Ta =-20 to +75°C)

[tem Symbol Test condition Limt Uni t
mn | max
. "Hi gh" :
Cock Pulse Wdth evel tCWH Fig. 3 800( - | ns
; "Hi gh" .
Cock Pulse Wdth evel tewl Fig. 3 800( - | ns
Cock Set-up Tine tesu Fig. 3 500 -~ | ns
Data Set-up Tinme tgy Fig. 3 300 - | ns
Data Hold Time tpy Fig. 3 300 - | ns
M Del ay Tine tpM Fig. 3 -1000( 100Q ns
® Power Supply Conditions Using Internal Reset Circuit
I't mbol Test condition Limt Uni t
em Symbo mn | max
Power Supply Rise Tine trece 0.1 10| ns
Power Supply OFF Tine tOFF 1 - ns

Since the internal reset circuit will not operate normally unless the
preceding conditions are net, initialize by instruction.
(Refer to "Initializing by Instruction")

Vce

O.lmsztrCLzloms topp<lms

(Note) topp Stipulates the tinme of power OFF for power supply
i nstantaneous dip or when power supply repeats ON and OFF.



