Ordering number : ENB&4907|

CMQOS LSI

No. 3 4507 //

LC75710NE, 75711NE, 75712E

Dot Matrix VFD Display Controller/Driver

Preliminary

Overview

The LCT75710NE series products are dot matrix VFD
controller/driver LSIs that display characters, numbers,
and symbols. These LSIs generate dot matrix VFD drive
signals based on serial data sent from a microprocessor,
and allow display systems to be implemented easily using
the bauilt-in character generator ROM and RAM,

The LC75710NE series products are fabricated in a
CMOS process and can contribule 10 achieving low-power
operation in user applications.

Features

» 5x 7 dot matrix VFD display controller/driver
(Driver outputs can be connected directly to VFD
devices: pull-down resistors are not required.)
Display technique: Dynamic lighting lechnique
Display digits: 1 to 16 digils (programmable)
Display control data
CGROM: 5 x 7 dots, 160 characlers
CGRAM: 5 x 7 dots, 8 characlers
ADRAM: 16 x 8 bits
DCRAM: 64 x 8 bits
» Instruction functions

Display onfoff control

Display shift

Display blink

Intensity adjustment (dimmer)
« Serial data input (DI, CL, and CE pins)
« Built-in reset circuit
= 64-pin flat package

Differences between the LC75710NE,
LC75711NE, and LC75712E

* The data in the built-in character generator ROM
(CGROM) differs between these products. All other
functions are identical.
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LC75710NE, 75711NE, 75712E

Pin Asslgnment and Sample Application Circuit
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0 V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vopmax | Vpp 0310465 N
VFL max VFL Vpp-551t0Vpp +0.3
Vin! QSsCi - =0310Vpp +03
Input voltage —=== v
Vin2 DI, CL, CE,RES 0310 +6.5
lous! | AM1 10 AM3S 1
Cutput current lout2 AA1 10 AA3 10| mA
IOUTS AAd to AAB, G1 1o G186 20
Allowable power dissipation Pd max Z:[s uslg;c:i'v\:::h up to 70% of the AM1 1o AM35 a00| mw
Operating temperature Topr : —40 to +85 °C
Storage temperature Tslg —5010 +125 *C
Allowable Operating Ranges at Ta = -40 to +85°C, Vp =4.5t06 5.5V, Vg =0 V
Paramater Symbol Conditions min yp max Unit
Supply voltage Yoo |Voo 25 50 55 v
Ve | Ve Vpp - 50 Voo
ViK1 DI, CL CE 0.8 Vpp 55
input high level voltage Vg2 | RES 0.7 Vpp 55 v
Viu3 0sCl 0.7 Vpp Vop
VL1 DI, CL, CE 0 0.2Vpp
Input low fevel voliage — v
vy2 |RES, 08CI 0 0.3 Vpp
Guaranieed osgillator range fasc OSCl, 0SCO 1.0 2.7 a5 MHz
Recommended external resistor Rosc | OSCI, OsCO 10 kQ
Recommended external capacitor| Cgpgg | OSCI, OSCO 30 pF
Minimum reset pulse width 'waes | AES 1 ps
Low level clock pulse width ot Ct a5 us
High level clock pulse width laH CL 05 ns
Data setup time os D1, CL 0.5 pus
Data hold time loH DI, CL 05 §s
CE wait ime lop CE.CL 05 us
CE selup time Icg CE,CL 0.5 ps
CE ho'd time oy CE,CL 05 ps

No. 4907-3/20




LC75710NE, 75711NE, 75712E

Electrical Characteristics within the Allowable Operating Ranges

Parameler Symbel Conditions min vp max Unit
Input high level current 1 DI, CL, CE, RES, OSCh Vi=55V 5 wA
Input low level current Iy DI, CL, CE, RES, OSCL. Vi=0V -5 pA
Vot | AMT 1o AM35: Ig = 1 mA Vpp - 1.0
Output high level voltage Vou2 AA1 0 AAJ: Ig =10mA Vpp-1.0 y
Vou3 AA4 10 AAB, G110 G16: g =20 mA Vop~-2.0
Voud OSCO: l|p =0.5mA Vop—-20| . Voo
Cutput low level voltage VoL 0O5C0O: lg = -0.5mA 0 20 v
Output off voltage Vorr | AM! to AM35, AA1 10 AAB, G110 G16: VR =Vpp - 50 V Vpp ~ 49 v
. Ry AM1 to AM3S: Vpp - Vp =48V 140 650
Pull-down resistors kQ
R AA11t0 AAB, G110 G16: Vpp - Vp =48V 70 325
Oscillator frequency lose R=10kQ, C=30pF 2.16 27 3.24 | MHz
Hysteresis voliage Yy DI, CL, CE 0.5 v
Supply current oo Outputs open, fage = 2.7 MMz, Vg = Vpp - 50V 5 mA

Note: Since this IC incorporates high voitage ports it is easily damaged by static discharges. Therefore, extra care is required when handling this IC.

Block Diagram

DI (ol¢] AM1
g ROM A jAMZ
g : : -
A :
oL T | SHIFT REGISTER LI S (e . ¢ !
R RAM ¢ A E |
0 H G TMe '
CEQO— | C A .
RAM H | ;
L v .
T E AM35
A AA1
ADDRESS ADDRESS AD AAD
REGISTER COUNTER RAM
voo—<»= | —— -] ——— - |  le— - .. AA3
AAL/GIB
Vss BLINKGYCLE BLINK AAS/O1S
REGISTER GENERATOR orote

v .

- DISPLAY DISPLAY AAT7/G13
= M1 REGISTER GONTROL AAB/GT2
RES o1

|| DUTYGYCLE DuTY Gio
REGISTER GENERATOR E S :
| .
TEST | [ om0 GRID e o -
REGISTER CONTROL b 5 ;
Rl |° '
INSTRUCTION I :
R G2
0SCI
TIMING I
0500 0S¢ p—= DVIDER == GENERATOR G1
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LC75710NE, 75711NE, 75712E

Pin Functions

Pin No. Pir circuit Function
Vpp 1 Logic block power supply: +5 V (typical)
Vgg 1 Logic block power supply: ground
VEL 1 Driver block power supply
o . Serial data inlerface
cL | D Ib DI: Transter data
CE 1 CL: Synchronization clock

CE: Chip enable

0sCl 1 ose: [ |®° I

0sCO 1
05C0 }"'_

External oscilator RC circuit connections

ES 1 ) D_4>h System reset input

AM1 1o AM35 38 Anode outputs
AA1 to AA3 Voo Pull-down resistors are built in,
AA4/G16 Anode/grid outputs
AAS/G15 These pins function as grid output pins when the nurmber of
AAB/G14 5 disptayed digits is selecied to be between 12 and 16 digits with
AATIG13 the "Grid register load"” instruction.
AAB/G12 Pull-down resistors are built in.
VFL

Grid outputs

110 Gt 1 . .
G ! Puli-down resistors are builtin.

LS| testing
TEST L D‘"'_' [> This pin must be connected to Vgg during normal operation.

No. 4907-5120
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Block Functions

I.

AC (address counter)
AC is a counter that provides addresses for DCRAM and ADRAM.
The address is modified automatically by internal operations to maintain the VFD display state.

DCRAM (data control RAM)

DCRAM is RAM that holds the display data, which is expressed as 8-bit character codes. (These character codes are
converted o 5 X 7 dot malrix patterns using the CGROM and CGRAM memories.) DCRAM has a capacity of 64 x 8
bits, and can hold the data {or 64 characters. The relationship between the 6-bit DCRAM address in AC and the
display position on the VFD display is described below.

* When the DCRAM address in AC is 00y. (16 digits displayed)

Cisplay digit WBl16 (|13 |12 |11 10| 9 |87 ]6]5]|4]3]2]1
DCRAM address (hexadecimal) OF [OE [0D |OC 0B [0A J09 |08 |07 [06 05 |04 {03 |02 |01 |00

However, the DCRAM address moves as follows when a display shift is performed by specifying MDATA.

Display digit 16 {15 (1413|121 (w0 |9 |8]7]|]6i5]a|3]2]1 Right shif
ight s
DCRAM address (hexadecimal) 10 |OF [0E |GD |OC JOB JOA |09 |08 |07 05 |05 {04 |03 | 02101 g r
Display digit WG |15 (1413|1211 (10]9 )]s 7|6 |54 |83 2 |1t Lek shift
all &
DCRAM address (hexadecimal) QE |OD |OC | OB [0A (09 |08 |O7 |06 |05 (04 103 |02 |01 |00 |3F I

Note: The 6-bit DCRAM addresses are expressed in hexadecimal,

ADRAM (additional data RAM)

ADRAM is RAM used (o store ADATA display data. ADRAM has a 16 x 8-bit capacity and the stored display data
is output directly without using CGROM and CGRAM. The relationship between the 4-bit ADRAM address in AC
and the display position on the VFD display is described below,

* When the ACRAM address in AC is 0y, (16 digits displayed)

Display digit 16 |15 |14 j13 j12 |11 (10| @ Bl17}16 |5 |43 2|1
ADRAM address {hexadecimal) F E DiC}|B|A 9 8 7 6 5|4 3 2 1 o)

However, the ADRAM address moves as follows when a display shift is performed by specifying ADATA.

Display digit 16|15 (14|13 )12 |11 |wc|9 | 8|7 |6 |5 |a]|a|2]1 Right shift
ts
ADRAM address (hexadecimal) | O | F |E |D |C | B |A |9 | 8|7 |65 |a 3]z |1 onsh
Display digil W15 (14 )13 |2 |11 |10]9 | B |7 |6 |514]3]2 Left shif
eft shift
ADRAM address (hexadecimal) E|JD|(C|BJ]A|S|Bl7 6|54 |32/ 0|F

Note: DCRAM and ADRAM addresses are expressed in hexadecimal,

MSB LSB
[ DCRAM address | pas | pae | pas | pa2 | par | pao |
. W N s
Hexadecimal Hexadecimal
MS8 LSB
| ADRAM address | raa | ra2 [ rat [ Rao |
\
Hexadecimal ”

Example: When the DCRAM address is 3Ep.

DAS DA4 DA3 | DA2 DAl DAO
1 1 1 1 1 0

No. 4907-620



l.C75710NE, 75711NE, 75712E

4, CGROM (character generator ROM)
CGROM is ROM that is used 1o generate the 160 different 5 x 7 dot matrix character patterns. It has a capacity of
160 % 35 bits, When 8-bit character codes are written to DCRAM, the CGROM character pattern corresponding to
this 8-bit characier code is displayed a1 the VFD display position corresponding to the DCRAM address in AC.
Tables 3 1o § show the correspondence between Lhe characler codes and the character patierns,

5. CGRAM (characier generalor RAM)
CGRAM is RAM o which user programs can write arbitrary data. Up 1o eight 5 x 7 dot matrix character patterns can
be stored in the CGRAM. CGRAM has a capacity of 8 x 35 bils.
To display a characier pattern stored in CGRAM, write one of the characier codes shown at the left of tables 3to S to
DCRAM. The CGRAM character pattern will be displayed atL the VFD position corresponding to the DCRAM
address in AC,

Reset Function

The LC75710NE serics accepts a resel when a low level is applicd 1o the RES pin, On a reset the LC75710NE series
creates a display with all VFD lamps wrned off. However, note that the values in DCRAM, ADRAM, and CGRAM, as
well as the values of the duty cycle register (intensity) and the grid register (number of digits) are undefined following a
reset. Therefore, belore turning on display with a display on/off control instruction, these values must be initialized. In
particular, the following instructions must be exccuted when power is [irst applied.

« Display blink
» DCRAM data write ]
» ADRAM daia write (if ADRAM is used)
+ CGRAM data write (if CGRAM is used) Initial state seilings
+ Set AC address

» Grid register toad

» Intensity adjusunent (dimmer)

After execuling the above instructions the display must be tumed on by exccuting a “Display on/off control” instruction.

Note that incorrect display may occur if the number of displayed digits and the intensity are not set up in advance. This
can occur in cases where a display on/off control instruction is executed before the grid register load and intensity
adjustment instructions are executed. To prevent this problem, always execute the following three instructions together
as a single set.

» Grid register load
« Intensity adjustment {dimmer)
« Display on/off control

No. 4907-7/20
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Data Input

1. Serial control data consists of an 8-bil address and a 24-bit instruction. The address is used as a chip select function
when multiple ICs are connected to the same bus. The table shows the address for the LC75710NE series.

Address
BO|B1 | B2 | B3 [ AD | A1 | A2 | A3
1 1 1 o} 0 1 1 o}

Note: Only one instruction, the “CGRAM data write” instruction, consists of 56 bits. See Table 1 for instruction code details.

CE

cL

ol

D1, CL, CE signal Liming

N

10H

top| tes toH

toL

BDXBI

a2 x B3 X AOX Al x A2 x A3 X Do x D1 X(ZDZE.X

Data 1s acquired on the rising edge of the CL signal and latched on the falling edge of the CE signal. When the
microprocessor sends multiple instructions to the LC75710NE series, it must wait long enough for the LC75710NE
series to complete the execution of each instruction before sending the next instruction.

No. 4907-8/20
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Detalled Instruction Descriptions

1. Display blink.......cccooviiiivcninieiinriennns <Blinks the display.>

Cede
D23 D22 D21 D20 019 D18 D17 D16 D15 D14 D33 D12 D11 D10 D9 DB D7 D6 D5 (D4 D3I D2 D1 DO
10 1 | M| a|Bcz2BCs BCO[GI6E G5 G14 G13 G12 Gi1 G0 GO GB G7 G6 G5 Gé¢ G3 G2 GI

M, A: Data that specifies the blinking operation

Display operating state
Neither MDATA nor ADATA blinks.
Only ADATA blinks.
Only MDATA blinks.
Both ADATA and MDATA blink.

“|l=]o|lolz
“jola|o]|>

BCO to BC2: Blink period setting

Bc2{BC1 |BCO |HEX (wr?élr??o:?:g.(;hhz)
0 0 0 | Blink operation is stopped.

0 1 1 |oa

0 0 2 |02

0 1 1 3 |03

1 0 o 4 104

1 0 1 5 |05

1 1 o] 6 (08

1 1 1 7 |10

G1 to G16: Blinking digit specification

Each bit Gn (where n is an inleger between 1and 16) specifies that blinking be applied 1o grid output pin Gn when

the corresponding bit Gn is 1.

This instruction is used to specify the blinking operation. Not only can an arbitrary digit be specified, but MDATA

and ADATA can also be specified. There are also seven blinking periods.

Note: 1. When the blinking period needs 1o be controlled precisely the display should be blinked by repeatedly
turning the display on and off using the display on/off control instruction.

2. Display onfoff control ............oceeveann, <Turns the display on or off.>

Code
D23 D22 D2t D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 DI D8 D7 D6 D5 Ds D3 D2 D1 DO
0 0 o 1] -~[m]a]o]cs G5 G4 G3 G12 Gi1 G0 GO G8 G7 G6 G5 G4 G3 G2 GI
*. Don't care.

M, A: Specifies the dala 1o be turned on or off,

Display operating slate
Bath MDATA and ADATA turn off.
Only ADATA turns on.
Only MDATA turns on.
Both ADATA and MDATA turn on,

alalolelz
e - I K= b

O: On/off control

Display state

o | Oft
1 |On

When the display is turned off with an O value of 0, the data can be displayed immediately with an O value of 1
since the display data remains in DCRAM.

No. 4907-10/20
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G1 1o G16: Display digit specification

Each bit Gn (where n is an integer between 1 and 16) specifies that the corresponding grid output pin Gn be turned

on when that bit (Gn) is 1.

This instruction is used to specify the display on/off control operation. Not only can an arbitrary digit be specified,

but MDATA and ADATA can also be specificd.

Display Shifl ..o, <Shifts the display.>
. Code
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D1y D10 D9 D8 D7 D6 Ds D4 D3 D2 D1 Do
0 4] 1 0 l * | M l A IR_,'LI » - [ L3 . - [ [ ] ® L) L] * * * * &
*: Don't care.
M, A: Specifies the data 1o be shilied.
M A Shift operating state
0 0 | Neither MDATA ncr ADATA are shifted,
0 1} Only ADATA is shifted.
1 0 [ Only MDATA is shifted,
1 1 | Both MDATA and ADATA are shifted.
R/L: Shift direction specification
AL Shift direction
o | Righr shiit
1 | Leftshift
Grid register load ..o, <Specifies the number of digits displayed.>
Code
D23 D22 D21 D20 D19 D18 D17 D1se D15 D14 D13 D12 D11 D10 D9 D8 D07 Ds D5 D4 D3 D2 D1 DO
0 0 1 1 IGNS GN2 GN1 GNOI L3 - Ll » L] L Ll * ® Ed L] - . L] w -

*: Don't care.

GNO to GN3: Displayed digits specification

GN3|GN2[GN1 JGNO [ HEX Digits Controlied
o] 0 0 0 0 (G110 Gi6&
0 0 0 1 1 G

0 0 t 0 2 |G110G2
0 0 1 1 3 |G110G3
0 1 0 0 4 |GiwoG4a
0 1 0 1 5 |G1wGs
0 1 1 o] 6 {G11l0GE
0 1 1 1 7 |GiwG?
1 1] 0 o] 8 [GlwoGs
1 1] o 1 9 [G110Go
1 0 1 0 A |Gl G10
1 1] 1 1 B |G1toG11
1 1 ] 1] C [GioGi12
1 1 ¢} 1 D |G1toG13
1 1 1 ¢} E [G1toG14
1 1 1 1 F |G1toG15

The AA4/G16, AAS/G15, AA6/G14, AAT/G13, and AAB/G12 anode/grid output pins function as grid output pins if
between 12 and 16 digits are selecled. Also, this instruction must be executed prior to turn the display on since the

value of the grid register is undefined immediately alter power is applied.

No. 4907-11/20
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5. Set AC address.......ovoeeeevieeereene, <Specifies the DCRAM and ADRAM addresses for AC.>

: Cede
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 DI0 DS D8 D7 D6 D5 D4 D3 D2 D1 Do
0 1t 0 © |RA3 RA2 RA1 RAO| * » IDAS DAa DA3 DA2 DA1 DAG[ » =+ + « ¢ + =+ &

* Don'tcare.

DAD to DAS: DCRAM address

DAD. . LSB (least significant bit)
DAS .o MSB {most significant bit)
RAO to RA3: ADRAM address

RAOQ. ... 1LSB

RA3 MSB

This instruction loads the 6-bit DAQ to DAS DCRAM address and the 4-bit RAO to RA3 ADRAM address into AC,

6. Intensity adjustment.........cccceveveeinnen, <Adjusts the VFD intensity.>

Code
D23 D22 D21 D20 D19 D18 D17 D16 D15 Di1a D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 t o 1 [+« '+« '+ «IDC7 DC6 DC5 DCa DC3 DC2 DC1 DCO[ *+  + « & ¢ =« « =
*. Don't care.

DCO to DC7: Duty cycle data (intensity adjustment data)

The data in the 8 bits DCO 1o DC7 sets the VFD intensity 10 one of 240 levels. Since the value in the duty cycle
register is undefined immediately afier power is applied, the display intensity is not determined at that point.
Therefore, applications must execute this instruction belore Lurning on the display. Applications can adjust the
intensity using the duty cycle register and grid register. The duty cycle register value sets the pulse width (A) and the
grid register value sets the period (B). Sec Figure 3 for the grid timing chart details.

No. 4907-12/20
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7. DCRAM data wrile......ccoereveererierrenene. <Specifies the DCRAM address and stores data at that address.>

Code
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D1y D10 D9 DB D7 D D5 D4 D3 D2 Dt Do
6 1 1 o[+ » « + + ~ [DAS DA4 DA3 DA2 DA1 DAGJAC7 ACE AC5 AC4 AC3 ACZ AC! ACO

* Don't care.

DAOQ to DAS: DCRAM address

DAQ...oiiiiennn. LSB

DAS oo, MSB

ACO o ACT: DCRAM wrile data (character code)
ACO......ccoee.......LSB

ACT .. MISB

This instruction writes the 8 bits of data ACO to AC7 1o DCRAM. This data is a character code (see Tables 3 to 5)
and is converted to 5 x 7 dot matrix display data using CGROM and CGRAM.

8. ADRAM data WIile.......ccooeeevveeererren, <Specifies the ADRAM address and stores data at that address.>

Code
D23 022 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D1t D10 D9 DB D7 Dé D5 D4 D3 D2 Dt DO
© 1 1 1 |RA3 RA2 RA1 RADJAD8 AD7 AD6 AD5 AD4 AD3 ADZ ADI| * *» &+ =« & & »

*: Don'tcare,

RAOto RA3: ADRAM address
RAOD...................LSB
RA3.................MSB

AD1 1o AD8: ADATA display dala

There are 8 bits of additional display dala, referred 10 as ADATA, in addition 10 the 5 x 7 dot matrix of display data
(MDATA). This daa is used Lo gencrate arbitrary dot patterns without using CGROM or CGRAM. The figures show
the correspondence between these data Lypes. In particular, when ADn =1 (where n is an integer between 1 and 8),
the dot AAn will be wirned on,

ADATA Corresponding output pin
ADn AA1
AD2 AA2
AD3 AA3
MDATA AD4 AAAIG 16

ADS AAS/G15
ADB AABIG14
AD7 AATIG13
AD8 AAB/G12

e

ADATA (arbitrary)

T [
N
N O
N [

No. 4907-13/20
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9. CGRAM data Write......cccoveeeverirecrenrene <Specilies the CGRAM address and stores data at that address.>

Code
D55 D54 D53 D52 D51 D50 D4ag D48 D47 D4as D4a5 D44 D43 D42 Da1 D40
1 0 o 0| '« = =« |[cCA7 CA5 CA5 CAs CA3 CA2 CA1 CAO

Code
D39 D38 D37 036 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24
. - - * * |CD35 CD34 CD33 CD32 CDI CDI0 CD29 CD28 CD27 CD2e CD25

Code
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 Ds D8
CD24 €D23 CD22 CD21 CD2C CD19 CD18 CD17 CD16 COD15 CD14 CD13 CD12 CD1Y CDYD CD9

Code
D7 D6 D5 Da D3 D2 D1 DO
cD8 CD7 CDs CD5 CD4 CD3 CD2 CD1

* Don'tcare.

CAQ to CA7. CGRAM address
CAD..oviviieiee LSB

CAT . MSB

CD1 to CD35: CGRAM write daia (5 x 7 dot matrix display data)

The bit CDn (where n is an integer between 1 and 35), corresponds to the AMn dot display data. The figure below
shows the positional relationship lor this display data.

|

o o] ]
AMM [ |AMY2 m —W—J M15
ANG| (17 IMTB— FM—lg Az20

el

E]

HIBIH
E]|
5

E

=
HIH

E
£

AM34( | M35
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Usage Notes

1.

Power supply sequence
The sequences shown below must be lollowed when turning the power supply on and off. (See Figure 1.)

Power on: Logic block power supply (Vpp) on — Driver block power supply (Vi) on — Dlsplay on (by the

execution of a display on/olf control instruction)
Power off: Display off (by the execution of a display on/off control instruction) — Driver block power supply (V)

off — Logic block power supply (Vyp) off

Voo

VEL

Instruction
execution

Display _
state

2. Anode output pins

TN

toFF

{
" —\
(<
"
TWRES
——
ViLz Vinz \
X Initial gtate X
settings
{t
—45
off { on I on

§¢

Display set to the on state by the
execution of a display on/off ¢entrol
instruction,

oN >0
LOFF > 0

twres - 1us min

7

Display set lo the off state by the
exacution of a display on/off control

instruction,

Fig. 1 Power Supply Sequence

The anode output pins AM1 to AM35 arc used as the anode outpults that form the 5 x 7 dot matrix due to output
current considerations. We recommend using the anode output pins AAT 1o AAS for other anode output functions.
If the anode waveform is distorted and the VFD glows slightly (smearing) due to the VFD panel used or wiring
considerations, try using a lower oscillator frequency. Refer to Figure 2 when determining the oscillator frequency.

5 T T
G =30 pF (fixed)
- VDD=5.0V
£ |y Ta = 25°C
= 4
I
&)
ﬂ \
< o
Py
[3]
2\
3
g\
& L \
8 \
=
T 1 [
B
———
S

3 —

o]

0 0.4 0.8 1.2 1.6 20 2.4 28

RC value, CR - ps

Fig. 2 Oscillator Frequency

3.2
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11 =256TX16 = 40967

-,
a1 ~= Te-13 st- VR
62 16T [_L

o3 1

G4 _ 1

G5 I 1
G6 '_L t1 = Frame period

a7 .| t2 = Display timing
l_l 13 = Blanking time

GB
69 M1 1.2
. " losc
a1o (fosn: oscillator
frequency)
G . I '.
AABG12 [_]
AAT/G13 l
ALG/G14 I
AAB/G15 ]

anaers o L : 1

Fig. 3 Grid Timing Chart (16 display digits)

B No products described or contained herein are intended for use in surgical implants, |fe-support systems,
aerospace squipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentiored use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and fitigation and all damages, cost and expenses associated with such use;

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and. distributors or any of
their officers and employees jointly or severally.

M Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.

No. 4907-16/20
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Table 2 Instruction/Display Correspondence (LC75710NE)

No. Instruction (hexadecimal) Display Operation
. Power application I | Initializes the IC.
{Initialization with the RES pin) The display will be in the off state,
ODCRAM data write ) )
2 [ | Writes display data " " to DCRAM address 00H.
8 * 0 0 2 O
DCRAM data write
3 | | | wites display data “O to OCRAM address O1H.
& * 0 1 4 F
DCRAM data write
4 L ] Writes display data "Y" 1o DCRAM address 02H.
8 * 0 2 5 8§
DCRAM data write . _
5 [ | | writes dispiay data “N" to DCRAM address 03H.
6 *« 0 3 4 E
DCRAM data write . )
6 I | Writes display data "A" 1o DCRAM address 04H.
6 * 0 4 4 1
DCRAM dala write ) )
7 | | Writes display data *S" 10 DCRAM address 05H.
6 * 0 5 5 3
DCRAM data write . ,
8 I ] Writes display data * "~ to DCRAM address 06H,
6 * 0 6 2 0
DCRAM data write ) )
9 : I 1 Writes display data *” to DCRAM address O7H.
6 * 0 7 2 0
DCRAM data write ) )
10 I ] Writes display cata “F 1o DCRAM address 3DH.
6 * 3 D <4 9
DCRAM data write
11 | || writes display data "S" to DCRAM address 3EH.
6§ « 3 E 5 3
DCRAM data write
12 [ I Writes display data “L" 10 DCRAM address 3FH.
6 * 3 F a C
Grid register load o ) -
13 3 8 « = . | | Specifies that the display has 8 digits.
Intensity adjustment
14 1y adiv I | Sets the VFD intensity to the maximum,
5 * F F =
Display onsoff control - .
15 e 0 0 F F | SANYO | | Tumsonthe VFD for only the digits G1 1o G8 in MDATA.
1
Display shift
16 ) f Y o | sanvo L | | sits e display (MDATA only) to tne ieft.
Display shift , '
17 s s [ SANYO Ls | {shilsthe dsplay (MDATA only) to the left
" Display shift
18 , s payent [Aanvo Ust | | snits e csolay (MDATA only) o the et
- L3 -
Al d
19 Set AC adaress | SANYO ] Returns the display to the original state.
4 *« 0 0O + =
* Don't care.

Note: The example above assumes the use ¢l an 8 digit 5 x 7 do: matrix VFD, and CGRAM ang ADRAM are not used,

No. 4907-17£20



LC75710NE, 75711NE, 75712E

Table 3 LC75710NE CGROM (Version for use in USA and Japan)

Lower g 1000 D01
4 bits
0003 |2y
0001 @
0010 | @
0011 | @
0100 | ®
0101 |
0110 | @
0111 | @ |
1000
1001
1010
1011
1100
1101
1110 ;!
:E,
1111 EE v |

Note: The character pattern (oulput data) is undefined if the characier codes 00001000g 10 00011111g, 100000005 16 100111115, or 17100000 to
111111115 are written 10 DCRAM.

No. 4907-18/20
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Table 4 LC75711NE CGROM (Version for use In Europe)
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Note: The character patiern (output data) is undetined if the character codes 00001000g 10 0001111 1g or 11000000 to 111111115 are written 1o DCRAM,
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Table 5 LC75712E CGROM (Vers‘ion for use in Europe)

Lower
4 bits

1111

No, 4907-20/20

to provide improved display quality for

output data) is undefined if the character codes 00001000g to 00011111 or 110000005 to 11111111 are writien to

¢
A

a 5 x 8 dot matrix into consideraiion. In particular, this product allows the AA1 to AAS anode oulput pins to be used 1o form a 5 x 8 dot matrix
artificially, with the combination of AM1 1o AM35 and AA1 to AAS. Adopting this structure aliows applications
European characlers. especially those requidng an umlaut,

DCRAM.
2. Both the LC75711NE and the LC75712E are for use in the European market. These products ditfer in that the LC75712E CGROM takes handling

MNote: 1. The character pattern



