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CMOS LSI

LC75822E, 75822W

SANYO

LCD Display Drivers

Overview

The LC75822E and L.C75822W are general-purpose LCD
display drivers that can be used for frequency display in
microprocessor-controiled radio receivers and in other
display applications.

Features

*» 53 segment outputs (the maximum for static drive)

» Two drive types: static (1/1) duty (53 segments) and 1/2
duty (104 segments)

+ Serial data input supports CCB* format communication
with the system controlier

+ INH pin for turning off all display output

+ The LC75822 is a CCB version of the LC75821 product.

+ CCB ls a tradsmark of SANYO ELECTRIC CO,, LTD.

+ CCB is SANYO's original bus format and all the bus
addreases are controtiad by SANYO.
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LC75822E, 75822W

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Parameter Symbol Conditlons Ratings Unit
vV . k

Maximum supply Do max VDD DAt +7.0 v
Vico: Vico 03 VBD +03 v
Vil CE, CL, DI, INH : !

Input vottage N 03t +70 v
VIHZ OSsC: ouput off 031 VDD +03 v

Outpul veitage Vour ©OSC: output off 0310 Vg +0.3 v
!

o current our! | 5110863 100 pA
Oup lour2 | comi, come 1.0 mA
Allowable power disslpation Pdmax | Ta=85C 100 miy
Operating temperature Topr —40 to+85 c
Storege temparature Tsiy 5640 +125 *C

Allowable Operating Ranges at Ta = —40 to +85°C, Vg =0V
Pammater Symbol Cordltions min typ max Undt
v, ¥ ,
Suppiy valthge oo oo a0 8.5 v
Vieo | Vieo a0 Voo Y
Input high-kewvel voltage Vit TNH 0.7 Vpp 85 ¥
kwt low-level W“&gﬂ V"_“ Tﬁﬁ i} 03 Voo v
Input high-level voliage V2 CE,CL, DI 0.8 Vpo 6.5 v
nput low-lavel voltage VL2 CE,CL, DI o 0.2 Vpg v
Recommended extemal
resistance Rose Qsc 51 k)
Recommended axtemal ;
capacitance Coge | OSC 580 pF
Guaranead oscillation mnge losc | OSC 25 50 100 | kHz
Clock low-level pulse width o CL 250 ns
Clock high-level putse width (e cL 250 ns
Data setup time Ly CL.Dy 250 ns
Dat hold time L cL DM 250 na
CFE wall tima l@ CE,CL 250 ng
CE sefup lime s CE,CL 250 ns
CE hold ime teh CE,CL 250 ne
Elactrical Characteristics for the Allowable QOperating Ranges
Pammeter Symbol Conditions min typ max Linlt
input high-evel cument ™ CE,CL, D), INF: v =85V 5 1A
Input jow-levet currant I CE, CL, DI, INH: v, =0V -5 A
Ouriput high-leved voltage Voul | 5110553 Ig=—10pA Voo - 1.0 v
Output ow-lavel volage Yol 510853 g =10pA 1.0 v
Cutput high-lavel voitage Vo | CAMI, COME: |g = —100 YA Vicp—08 v
Cuitput bw-evel volege YoL2 COM1, COMZ: 15 =100 pA 0.6 v
Yun! M1, "Vien=65V, g = £t A I . X v
Mid-evel voltage MID COM1, COM2: ¥V cp =65V, g = 100 265 3.25 385
Yo COM1, COM2: ¥V =30V, Iy = 100 pA o8 1.5 2.1 V')
Oscillator frequancy lose 0SC: A=51kQ, G =680pF 40 50 60 kHz
Hystaresis voliage Vi CE,CL,DI:Vpp=5V 0.3 v
Cureni draln oo 08 mA
ep | Viep mA
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LC75822E, 75822W

Pin Assignment
FE5333 5828088387
mc‘gﬂl?ﬁﬁ«ﬂdz 4) 40 39 38 3?3353433323531
549 50 310 5%
550 51 30 s29
S5l [ 52 281 528
552 ] 53 207 s27
553 [] 54 27[1 52
05C ] 55 2617 525
Voo ] 56 LC76B22E 2617 524
H [ 57 LC76822W 24[] OPEN
vLeo (] 58 7] s
vss (] 59 72 52
ce ] &0 210 5241
oL & 201 520
o (62 19 s19
COMZ []63 18f] si8
GO L™ 5 i 5678 910112 TRTRC N
uuuuuuuuut’luuuuglj Top view
FARTBBERE SRS o
Block Diagram
-I- L]
g 2 B eeeeene 185583585
LATCH1 & DRIVER {1 1o 56 bita)
Vieo O—] COMMON LATCH2 & ORIVER (57 to 112 bits)
CLOCK
0SC O—=TaE NERATOH
INH O—
o o—
cL O—| €08 SHIFT REGISTER(S6bta)
oE Os] WTERFACE
g 3 g
¥in Functions
Pin FuNCHion
51to 853 Segment output pina
COM1, COMZ Gommen oulput ping (Only COM1 (& usad In stati; (1/1) diive. COM2 must be laft open In that mods.)
Vicp LED bias voltage ssting
0OSC Osciflator connaction
CE, CL, Di Sarial data treneter imputs
Vss, Yoo Power supply
Display off control Input
A INH = low {Vgg) ....c..... Display off (51 10 553, COM1, COMZ = fow)
TNH = high {Vp).........Disptay on
Naote that ssrial data imansters are atil allowed when display output is tumed off veing this pin.
OPEN Maks no connections 1o this pin,
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LC75822E, 75822W

Data Transfer Format

1. Static (1/1) duty

—— Transler diraction (64 bita}

[o]1]ololo|1{o]1—oi]oe]os]

By B1 Bz 83 Ap Ar Az Agj

|050 051 [osz [oss[op [ 0 | 0]

2. 142 duty (Only 64 bits need to be ransferred if there are no more than 52 display segments. The transfer format is
identical to the static duty case. It is not possible to change the D54 to D106 data without specifying the D1 to D53
data.)

Transfar dirgttion {128 bits)

(ol JofoTol v To] —orfeefos[ lDﬁﬂlDﬁ1lD52lD5?ﬂDplﬂlUW

Bg By By By Agp Ay Ap; Aj

|—[ o[1]olafo]1]0]1 }—osafossfoss] " TJowsjoroaorosoros] x [x [ 1]
Bg Br Bz Bz Ao Ay Az Az The values of bits D53 and D106 are lgnored.
{don't care)

CCB address: A2y
DF: Drive type selection bit
DP = 0: 1/1 duty
DP = 1: 172 duty
D1 to D106: Display data
Dn (for n = 1 to 106} = 0: Segment off
Dn {for n=1to 106} = 1: Segment on
x: don’t care

‘Data Transfer Examples

1. Static duty

- [oTJoJofolwfo v o orfes] 7 ose[ossf o o [0]

2. 172 duty with 52 or fewer segments
(o] 1Jofo]Jo1 o]t oi]oz]03]

3. 172 duty with more than 52 segments

[0 Jofojol i To]c}-orjoefoa] [052|053|1]u|u}—|

I—{ oTtvJoJoJol1 ol —{osaossjose] fowslonog] x [x [ 1]

Note: The following transfer format is not allowed in 1/2 duty with 52 or fewer segments.

(o3 Jofo o] 1o }—{os[oss Dsﬁ[ [owsoioe] x [ < [ 1]

No. 4800410



LC75822€E, 75822W

Serial Data

1. Static duty (64 bits)

toH teL

(o Yo YooY XoX 1 X o Xeef ;i Yo}

2. 172 duty (128 bits)

CE I LU —I_1

téH TeL
ol 0 1 o Yo X e Y1 Yo ¥ oo Yoz ° X o)X
7 7
las tdn I .
IL
GE J 17 I—

o o f X oyoXo Y X oY X e YouY Y1 ¥

Output Waveforms
1. Suatic duty
foln:
TSz
— WitD
COM1 —
— Viep
S1 1w 853 — OV
L Segment off period | Segment on period |
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LC75822E, 75822W

2. 1/22duy
JEREREEERNRNRENENN
Cam| —|[— - L-“_.‘ _F—I - u
comz | ’,Jm___‘ [ [ ] aps _-H
L _A Y LI
St
$1 te 552 autputs when the |
COM1 segment is on
51 10 552 outputs when the
COM2 segment ig on
51 10 552 outputs when both ||
tha COM1 and COM2
seqmenls are on
£1 10 552 outputs when both
the COM1 and COM2
sagments are off o -
Display Examples
1. Static drive (1/1 duty)
Example with 40 segments {Up to 53 segments can be driven.)

@ o0 o @ 9 0]

BT T O -

O o O I O o

STERED  MEMO AUTO TUNE -(;
@ o 0]

2. 172 duty drive

Note: Mumbers in drcles indicate the number of segments usad.

Examgple with 80 sagmenta {Up to 104 segmants can ba drivan,)

— Vueo
— 1_*V|_m

— o

— ¥ien

-_ ',«;VLCD
— Ov

— Vico

—_

— Vico

— OV

b — Vueco

— Vico

— 0¥

@ @ _(i.)- ® & @ _®- @ @’){ ?R
et TN AL I w5 #s
LW”_" ’—\-IOL-I-, L’m&ig
:?O:FE}K E—DDDDDQDDDBD:{ METAL
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LC75822E, 75822W

Sample Application Clreult 1

630pF
I /L
t L{["+] |
Voo
+ ¥ 1
HF T ™ rerssaE
Yy Vo  LO75822W
T T Vss
™ |
| CE
From the controfler I CL
' D!
l
Sampie Application Clrcuilt 2
630pF
r—ll—]
l Ay 0sC
BlkQ
Voo
WA

LC78822E
Yico | 075822W
Vs

CE
cL
]

L

From the controller

Note: The internal display data is undefined when power (Vpp) is first applied. Since a meaningless pattern will be
displayed if the display is tumed on in that state, the display should be turned off by setting INH low and turned

on only after display data has been sent from the controller.

No. 4800-TH0



LC75822E, 75822W

Transgfer (axternal Input) Data/Output Pin Correspondence

DP 0 1
COM1 cone
Qutput pin 11 oty 12 dury
> O
1
51 D o2 5
s2 02 0 o
D4 O
sa 0 D5 O
Dé (&)
s28 D2¢ Ds1 0
D52 O
527 D27 054 0
D55 O
528 D28 osa °
bs7 0
D6 o)
S43 Da3
De7 o
Dea O
S44 Das
Das O
Do O
4 D45
S5 o1 o)
Da2 (3]
Dag
846 b o)
D4 o
D&7
547 % 5
548 D48 Do °
D87 O
Dae O
Dag
848 D% o)
D100 O
$50 Ds0 Y 5
D162 O
51 D51
s D103 O
552 D52 004 ©
D105 O
ss3 Dsa Always on O
Always on Q

Note: Only COM1 s used in static (171 duty) drive.

No. 4800-8/10



LC75822E, 75822W

Oscillator Frequency

Refer to the figure below when determining the oscillator frequency.

150 I
R=30kil Const
Taw25C
125 ' Vpn=6.g¥
" 4

[5]
= av -
)
o 100 i
B 4
]
F 75
&
5
=
g
A 50

25 \

1]

0 1 2 3 i ] & 7 ] 9 10

Resistance x capacitance value, RC x 10-3 {5)

Figure 1 LC75822E, 75822W Oscillator Frequency vs. OSC Pin RC Constant

fosc ~ VYOD
150
] R=30kQ
Ta==25T
o]
o
il
o 100
.._8 CR=1.5%10—5 [
oy
§ CR=3.0X10-5 (sl
o
E w0
=3
3
g CR=E.EX10—% |5}
o Lr
4 3.0 4.0 5.0 6.0 6.5

Power supply voluge, Vo - v

fosc - Ta

CR=1.5310~5 (sl

kHz
N

1

[ ¥#]

-§ a0

iy

§ CR=3.0X10-5Isl
260

£

E 40

= CR=6.6X10-3[s)
0 e e

]

[
o

T T
Vog==3¥

0 R=30kil const

-0 -2

¢ 20 40
Ambiznt temperature, Ta - °C

Figure 2 LC75822E, 75822W Oscillator Frequency vs. Vo,

Recommended range for external resistance:

Recommended range for external capacitance: 330 to 3300 pF

10 to 100 k€ {Carbon resistance)

60

330 to 820 pF: (Ceramic capacitance with a zero temperature cocfficient)
1000 to 3300 pF: (Mylar capacitance with a positive lemperature

coefficient)
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LC75822E, 75822W

B No products described or contalned herein arae intended for use in surgical implants, Ife-support systems, asrospaca
equipment, nuclear powar control systems, vehicles, disaster/crime-prevention aquipment and the like, the failure of
which mey directly or Indirectly cause injury, death or proparty loss. _

B Anyons purchasing any products described or contained herein for an above-mentioned use shali:

(@ Accept full responsibility and indemnify and defend SANYQO ELECTRIC CQ., LTD., its affiliates, subsidiaries and
distributors and all thelr officers and employees, jointly and severally, against any and all claims and iitigation and all
damages, cost and expenses assoclated with such use:

@ Not impose any respongibility for any fault or nagligence which may ba clted In any such <lalm or Itigation on
SANYQO ELECTRIC CO., LTD., hs affiiates, subsidiaries and distributors or any of thelr officers and employaes

jointly or saverally.

M Information {including creult diagrams and circuit pararneters) hareln |s for example only; It is not guaranteed for
volume production. SANYC beliaves Information hereln Is accurale and reliable, but no guarantees are made of Implied

regarding its use or any infringerments of intelleciual propearty rights or other rights of third parties.

Thie catalog provides intormation as of February, 1997. Specifications and information hereln are subject to

change without notice.
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