Ordering number : EN*4907

CMOS LSI

LC/75710NE, 75711NE, 75712E

SANYO

Dot Matrix VFD Display Controller/Driver

Preliminary

Overview

The LC75710NE 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 alow display systems to be implemented easily using
the built-in character generator ROM and RAM.

The LC75710NE series products are fabricated in a
CMOS process and can contribute to 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 technique
* Display digits: 1 to 16 digits (programmable)
* Display control data
CGROM: 5 x 7 dots, 160 characters
CGRAM: 5 x 7 dots, 8 characters
ADRAM: 16 x 8 bits
DCRAM: 64 x 8 hits
Instruction functions
Display on/off control
Display shift
Display blink
Intensity adjustment (climimer)
Seria datainput (DI CL, anr
Built-in reset circuit
64-pin flat packape

S

Differences betweer.-the LS75710NE,
LC75711NE, and L¢ 75722E

e The data in tng built” = ¢, w7 .ter generator ROM
(CGROM) difrers b~tweer. these proddcts. All other
functions are identical,
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all SANYO products described or contained herein do not have specifications that can handle
apnlications tnat require extremely high levels of reliability, such as life-support systems, aircraft's
cantrel systeris, or other applications whose failure can be reasonably expected to result in serious
physical @nri/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
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Pin Assignment and Sample Application Circuit
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Specifications

Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Parameter Symbol Conditions | Ratings Unit
Maximum supply voltage Vb max | Voo 4N 0310%65]
VeLmax | Ve Vpp —8510pp + 0.3
Input voltage Vil | oscl _ / 0310V 03|
Vin2 | DI, CL, CE, RES -0.310"6.5
lourl | AML to AM35 / ‘ j7
Output current louT2 AA1 to AA3 / 10 mA
lout3 | AA4to AAS, G1 to G16 / 20
Allowable power dissipation Pd max Zst:ufi;f;“(ﬁi,vvglr:h Up 0 70% of the A1 8 §f35 | 400 mw
Operating temperature Topr / _—40 to +85 °C
Storage temperature Tstg __ N | _—50 to +125 °C
Allowable Operating Ranges at Ta=-40t0+85°C, Vpp =4.51055\ Vgg OV
Parameter Symbol Conditions / o min ¥ typ max Unit
Supply voltage Voo Voo —~ — (F >0 55 \
VEL VEL Vb 50 Vop
Vil | DI, CL, CE / D B 08 Vpp 55
Input high level voltage Vg2 | RES / 5 o7 Vbb 5.5 \Y%
V3 | oscl / 0.7 Vpp Voo
vl |DICLCE / / 0 0.2Vpp
Input low level voltage — ~ ~ \%
VL2 RES, OSClI 0 0.3 Vpp
Guaranteed oscillator range fosc OSCl, osco/ » N / 1.0 2.7 3.5 MHz
Recommended external resistor Rosc OSCl, 0500 v / 10 kQ
Recommended external capacitor Cosc osc, o5co . W / 30 pF
Minimum reset pulse width twRrES RES/ / 1 ps
Low level clock pulse width tyL ¢/ o / 0.5 us
High level clock pulse width tyh t‘L . / 0.5 us
Data setup time the / DI, C! B / 0.5 us
Data hold time tv_,H_ DI AL / 0.5 us
CE wait time tr::) L / 0.5 us
CE setup time _tcs C?CL / 0.5 us
CE hold time AN/ teracint / 05 us

No. 4907-3/21




LC75710NE, 75711NE, 75712E

Electrical Characteristics within the Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Input high level current I DI, CL, CE, RES, OSCI: Vi=5.5V 5 HA
Input low level current e DI, CL, CE, RES, OSCIl: Vi=0V -5 HA
Vonl AM1 to AM35: 15 =1 mA Vpp — 1.0_|_
. Von2 AAlto AA3: |5 =10 mA Vpp — 10
Output high level voltage — — \%
Von3 AA4 to AA8, G1 to G16: I = 20 mA Vpp # 24
Vons OSCO: 15 =0.5mA Vpp 2.0 Voo
Output low level voltage VoL OSCO: Ig=-0.5mA 0 240 \
Output off voltage Vorr AML1 to AM35, AA1 to AA8, G1 to G16: Vg = Vpp — 50 V—L | Vpp.~ 49 \Y
. Rq AM1 to AM35: Vpp — Vg =48V 140 550
Pull-down resistors —~ — —~ kQ
Ro AAlto AA8, G1to G16: Vpp— Vg =48V / 325
Oscillator frequency fosc R =10kQ, C=30pF 2 16_L 2.7 ‘I‘ 3.24 MHz
Hysteresis voltage Vy DI, CL, CE U | \%
Supply current Ibp Outputs open, fogc = 2.7 MHz, Vi = Vpp/=50 V | | | 5 mA

Note: Since this IC incorporates high voltage ports it is easily damaged by static discharges./Thereforamaxtra =e’ . require4 winen handling this IC.

Block Diagram
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Pin Functions

Pin No. Pin circuit Function
Vbpp 1 Logic block power supply: +5 V (typical)
Vss 1 Logic block power supply: ground
VEL 1 Driver block power supply
Serial data interface

DI 1

DI: Transfer data
CL 1 o
CE 1 CL: Synchronization Clock

CE: Chip enable
OSClI 1 0sCI D_ l>° . o )
0SCO 1 External oscillzior RC c'rcuit cor. ctions

0SCO D——_
RES 1 D————OD——— Systém reses s
AM1 to AM35 a8 Anods’ _uts
AA1l to AA3 Pull® own *ors are bui'cint
Voo
AA4/G16 |,__ “no’ Z/grid outputs
AA5/G15 ~se pins funciior as grid output pins when the number of
AAB/G14 5 dispi.yed digits i selected to be between 12 and 16 digits with
AA7/G13 the “Grid register load” instruction.
AA8/G12 ? ull-down rzsigstors are built in.
veL / J Grid t:

rid/outputs

GloGll 1 Puil-down resistors are built in.
N LSl testing

TEST 1 | I— - y—

This pin must be connected to Vgg during normal operation.
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LC75710NE, 75711NE, 75712E

Block Functions

1. AC (address counter)

AC isacounter 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 isRAM that holds the display data, which is expressed as 8-bit character codes. (TF se characier cedes are
converted to 5 x 7 dot matrix patterns using the CGROM and CGRAM memories)) WCRAI.. he. 2 capacity uf 64 x 8
bits, and can hold the data for 64 characters. The relationship between the 6-bit DCRANM _dressin AC and the
display position on the VFD display is described below.

* When the DCRAM addressin AC is 004. (16 digits displayed)

2 [ V]

o1 o]

However, the DCRAM address moves as follows when a disilay shift| ;s perfG ned by specifying MDATA.

s

03 )2

16
OF

15
OE

14
0D

13
oC

12
0B

11
0A

10
09

9
08

6 |4

8 [/i/
05 |

O7J 6

Display digit
DCRAM address (hexadecimal)

Display digit 16 [15 (14 [13 [12 |11 |20 8 |8/ 7 65 |4 3/ 2]1] ,
- — Right shift
DCRAM address (hexadecimal) 10 |OF | OE |OD | OC | OB (‘;A 109 [ 06 27 06 05 01'_|_J3 02 (01
- — A/ ~ V',
Display digit 16 |15 |14 |13 |12 V1 |10 | 9 | 7|6 | 5404132 1 Lot shift
H— eft shi
DCRAM address (hexadecimal) OE |0OD | OC | OB Of;h)g 08107 | 06 | U5 O4J_(‘3 | 02 (01 | 00 | 3F

Note: The 6-bit DCRAM addresses are expressed in hexadesimal.

. ADRAM (additional data RAM)

ADRAM is RAM used to store ADATA digplay daw. »* OR M has/ia 16 x 8-hit capacity and the stored display data
isoutput directly without using CGROM/and CGr. M. . arelatiorship between the 4-bit ADRAM addressin AC
and the display position on the VFD display is ascribe | bel ow:

* When the ACRAM addressin AC is 0, '8 .0i *s displayed)

Display digit |46 [ 150014 13 | 2 11_i_1o 8 6|5 ]43]2
ADRAM address (hexadecimal) /| F |4 b [c B [ A Vo 7 s5|alsf2]1

However, the ADRAN address me s as follows'when a display shift is performed by specifying ADATA.

Display ¢igit s ([ a1 2 [11 |10 sl7]6 s 1]
— - — — Right shift
ADRAM addressﬁr,xademma 0 F E /D | cC|B|A 8 7 6 | 5 1
Didplay digit "6 [15/4a|13[12[1a]w0]o[s8]7]6]5 3
™ /\f Left shift
ADRAI\’._a'Adress (= dec. | E |0/ cC|B|A 9 8 7 6 5 4 3 1
Note! DCRAM ana 7 AM ¢ dresses are‘expressed in hexadecimal.
MSB LSB
S /
L DC M« dress | pas | pas | pas | pa2 | pa1 | pao |
Hexadecimal Hexadecimal
MSB LSB

ADRAM andress

| RA3 | RA2 [ RAL | RAO |

Hexadecimal

Example: When the DCRAM address is 3E.

DA5
1

DA4
1

DA3
1

DA2
1

DAl
1

DAO
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LC75710NE, 75711NE, 75712E

4. CGROM (character generator ROM)
CGROM is ROM that is used to generate the 160 different 5 x 7 dot matrix character patterns. It has a capacity of
160 x 35 hits. When 8-bit character codes are written to DCRAM, the CGROM character pattern corresponding to
this 8-bit character code is displayed at the VFD display position corresponding to the DCRAM addressin AC.
Tables 3 to 5 show the correspondence between the character codes and the character patterns.

5. CGRAM (character generator RAM)
CGRAM is RAM to which user programs can write arbitrary data. Up to eight 5 x 7/dot maty’  character patierns can
be stored in the CGRAM. CGRAM has a capacity of 8 x 35 bits.
To display a character pattern stored in CGRAM, write one of the character cores show: a the left of tables’3to 5to
DCRAM. The CGRAM character pattern will be displayed at the VFD position’correspe ding1  the DCRAM
addressin AC.

Reset Function

The LC75710NE series accepts a reset when a low level is applied 10 the RES 1.0». Or a reset/the LC75710NE series
creates a display with all VFD lamps turned off. However, note that the val: 1. 2Cr AM, ADRAM, and CGRAM, as
well as the values of the duty cycle register (intensity) and the grid /egister \ umbe of digits)/are undefined following a
reset. Therefore, before turning on display with a display on/off Contro" ... fruc. o, these values must be initialized. In
particular, the following instructions must be executed when jjower isi = o .

« Display blink

* DCRAM datawrite

* ADRAM datawrite (if ADRAM is used)

* CGRAM datawrite (if CGRAM is used) [/Initie!’ tate s ‘ings
e Set AC address

e Grid register load

* Intensity adjustment (dimmer)

After executing the above instructions the/displ &/ n.iet be urned on oy executing a“Display on/off control” instruction.

Note that incorrect display may oceur'if the' oo displayed digits and the intensity are not set up in advance. This
can occur in cases where a dispiay on/cfi anuinstrucien is executed before the grid register load and intensity
adjustment instructions are execited. T/ arever. “his preolém, always execute the following three instructions together

asasingle set.

e Grid register load
¢ Intensity adjustnierit (dim
« Display on/off/cantrol

No. 4907-7/21
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Data Input

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

Address
BO |B1 | B2 (B3 | AO [ Al | A2 | A3
1 1 1 0 0 1 1 0

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

2. DI, CL, CE signa timing

CE 1_
toH e tes ICH'
A - 3
o /l 1o L«.‘ -
tgL h W
DI BO X B1 B2 x B3 x A0 X Al X A2 ‘K A3 " " D1 .A, ?("023 R
Datais acquired on therising edge of the CL signal and latzhed on t* 2 te ling edge of the CE signal. When the

microprocessor sends multiple instructions to the LC75740NE serie-, * .nust wait |9ng enough for the LC75710NE
series to complete the execution of each instruction before senc” g« e ne. t instruiction.
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LC75710NE, 75711NE, 75712E

Detailed Instruction Descriptions

1. Display blinK.......ccccoeveevieieieecieinee, <Blinksthe display.>

Code

D23 D22 D21 D20 D19 Di8 D17 Di6 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 /D5 D4 ~D3 D2 D1 DO

1 0 1 | M | A |BC2 BC1 BCOlGl6 G15 G14 G13 Gl12 Gl11 G110 G9 G8 G7/ /s6 G5 G4 +~G3 G2 G1

M, A: Datathat specifies the blinking operation

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

F|lr|lolo|=Z
Rrlo|lr|Oo|>

BCO to BC2: Blink period setting

Blink Period (s)*!
(when fosc is 2.7 MHz)

Blink operation is stopped.

0.1 -I

0.2
0.3
0.4
0.5
0.8

1.0 / ]

G1 to G16: Blinking digit specification

Each bit Gn (where nis an integer between 1 ¢4 16) < ecifies thal blinking be applied to grid output pin Gn when

the corresponding bit Gnis 1.

Thisinstruction is used to specify the blir =200 =ation. NOt/only can an arbitrary digit be specified, but MDATA

and ADATA can also be speciiied. The 2 arc 2'so seven bilinking periods.

Note: 1. When the blinking pariod r' eds . e controlied precisely the display should be blinked by repeatedly
turning the disp!a/ on an’ o, sing the digplay on/off control instruction.

BC2| BC1 |BCO | HEX

rlr|lkr|r|o|lo|o|o
Rrlr|lo|lo|r|r|o|o
Rrlo|lr|lo|r|o|r|o
N|lojla|s|lw|Nv|k|o

2. Display on/off contra”........... “Turns the risplay on or off.>
Code
D23 D22 D21 525 D19 i 8 D17 D16 D15 /D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
o o o//1 ]| xyM |0 |51 GI5 G4 GI3 GI2 GIl GIO G9 G8 G7 G6 G5 G4 G3 G2 Gl

*: Don't care.

M, A: Speaifiesth date. " 2turned on or off.

M A ' splay operziing state

& -I_ 0 | Bath ML TA and ADATA turn off.

o 1 /4 Only A ATA'wrns ont

'_1 0 |« MO TAturns/on.
'>1 | 1] Both + JATA and MDATA tum on.

O: On/off controi

Display state

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 dataremainsin DCRAM.

No. 4907-10/21




LC75710NE, 75711NE, 75712E

Gl to G16: Display digit specification

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

Thisinstruction is used to specify the display on/off control operation. Not only can an arbitrary digit be specified,
but MDATA and ADATA can aso be specified.

Display shift......ccccvcvvivrinvererereceeene, <Shiftsthe display.>
Code /

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D9 D8 D7/ D6 D4 3 D2/ /01 DO

O O 1 O | * | M | A | R/L | * * * * * * * * / < * * * _x * *
*: Don't care.
M, A: Specifies the data to be shifted.

M A Shift operating state

0 0 | Neither MDATA nor 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

R/L Shift direction /

0 | Right shift

1 | Left shift |

. Gridregister l0ad ..........cccooeerinincnnns <Specifiesth nu’ ber of digits cisplayed.>

< de

D23 D22 D21 D20 D19 D18 D17 D16_D15

0 0 1 1 [GN3 GN2 GN1,/GNo[ *

C. D13

12 D11 [‘_J.O D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

*

¥

*

*

*

*

*

*

*

*

*

*

*

*: Don't care.

GNO to GN3: Displayed digits specifica. »n

GN3| eN2 [eN1 [GNo | HEX| /7 blis < rolled /
o lo|o]o 0_17,1toelb // |
o oo |1 ]|A G

o o1 ] o0z [cimee /

o o |1 ]% )G 3 [ oG /

o | 1o lFo/] 4 [¢ wcsa /

o | 1| o/l/1 Slto oo /

o | 1 [/ o G1L G6 /

0 1_1_1 w7 inler /7

1 |04 0 [ cioes

_1_|__J_ 0 1_|_9_ G110 Gd /

1 Vo | 2l OBl A [erw/eio

7/ T o/l 1 || B |croein

a1 | ¢ [ ¢ [G1ocr2

=L o [t | o/[f1wcis

1 1_!_1 | o |[/E/|cttoc1a

1 | 1| ] w/F [ciwcis

The AA4/G16, AA5/G15, AA6/G14, AATIG13, and AAB/G12 anode/grid output pins function as grid output pins if
between 12 and 16 digits are selected. Also, thisinstruction must be executed prior to turn the display on since the
value of the grid register is undefined immediately after power is applied.
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5. Set AC address.......cooeveveeieeeieeeeicn <Specifiesthe DCRAM and ADRAM addresses for AC.>

Code

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10

D9 D8

D7

D6

D5

D4

D3

D2 D1 DO

0 1 0 0 |RA3 RA2 RA1 RAO| * * | DA5 DA4 DA3 DA2 DAl DAO

*

*

*

*

*

*: Don't care.

DAO to DA5: DCRAM address

DAOQ.....ccovereee L SB (least significant bit)
DAS...coie MSB (most significant bit)
RAO to RA3: ADRAM address
RAO....cccoerirrenn. LSB

RA3...coiie MSB

Thisinstruction loads the 6-bit DAO to DA5 DCRAM address and the 4-bit R vto A3 ADRAWY address into AC.

6. Intensity adjustment...........cccoeeerennene <Adjuststhe VFD intensity.»

Code

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12/Dil1 Di1C
0 1 0 1
*: Don't care.

DCOto DC7: Duty cycle data (intensity adjustment ziata)

DY

D8

D7

Do

D5

D4

D3

D2 D1 DO

+ + » » [pc7 DC6 DC5 DG4 OC3 DC. . DLJ| *

*

*

*

*

* * *

The datain the 8 bits DCO to DC7 setsthe YV FD inte” atv.to ¢ . of 245 |avels. Since the value in the duty cycle
register is undefined immediately after pewer isapp. >, the lisplay/iniensity is not determined at that point.
Therefore, applications must execute thisinstructic “herc - turnirg,on the display. Applications can adjust the
intensity using the duty cycle registe’ ahd gria- ister; The duty cycle register value sets the pulse width (A) and the

grid register value sets the period (3). See Fiy ve & the grid aming chart details.

o
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7. DCRAM dataWrite........ccceveeieeeeennenn <Specifiesthe DCRAM address and stores data at that address.>

Code
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 DA5 DA4 DA3 DA2 DALl DAO|AC7 AC6 AG5 AC4 AC3 AC2 ACl ACO

*: Don't care.

DAO to DA5: DCRAM address

* * * * * *

DAO.....cccoerrrenn. LSB

DAS....ccoeieen MSB

ACOto AC7: DCRAM write data (character code)
ACO....ccovveree LSB

ACT i MSB

Thisinstruction writes the 8 bits of data ACO to AC7 to DCRAM. Thisdatais' «chi. cter code {see Tables 3t0 5)
and is converted to 5 x 7 dot matrix display data using CGROM and CGRAM:.

. ADRAM datawrite........ccccceeererevnenncns <Specifiesthe ADRAM addr ss¢ ' stores dafa & that address.>

Zode
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 Ol12 Di: 1 D9 D8 /07 D6 D5 D4 D3 D2 D1 DO
0 1 1 1 |RA3 RA2 RA1 RAO |[AD8 AD7 ADE AD5 AD4 AL. AD2 ADﬂ * * * * * * * *

*: Don't care.

RAO to RA3: ADRAM address

AD1to AD8: ADATA display data

There are 8 bits of additional dispiay data.refer, dtoas ADATA, in addition to the 5 x 7 dot matrix of display data
(MDATA). Thisdatais used te’'oenerate ar*rary uot patterzis without using CGROM or CGRAM. The figures show
the correspondence betweenihzse dat' ity = I particuia’, when ADn = 1 (where nis an integer between 1 and 8),
the dot AAn will be turnec on.

|
|
|

DDE[]D AEQIA — Corresponding output pin
L WAL g ol

LIz L) w3 o

[ AV ][l efioaTtA AD4 | AAIIGI6

7/ - AD5 AA5/G15

[JDTJEL AD6 AAB/G14

\][_,U [ ”J AD7 | AA7/G13

EYB 1B aos | mnaiot2

E [—Jj ﬁ % ADATA (arbitrary)
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9. CGRAM dataWrite........ccceruereeeruennenn <Specifies the CGRAM address and stores data at that address.>

Code
D55 D54 D53 D52 D51 D50 D49 D48 D47 D46 D45 D44 D43 D42 D41 D40
1 0 0 0 * * * * |CA7 CA6 CA5 CA4 CA3 CA2 CAl1 CA0

Code
D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24
* * * * * | CD35 CD34 CD33 CD32 CD31 CD30 CD29 CD28 CD27 CD26 CD25

Code y

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D9 /D3
CD24 CD23 CD22 CD21 CD20 CD19 CD18 CD17 CD16 CD15 CD14 CD13 CD12 CD11 CD0 /CD9

Code
D7 D6 D5 D4 D3 D2 D1 DO
CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1
*: Don't care.

CAOto CA7: CGRAM address

CD1to CD35: CGRAM writedata (5 x 7 dot matrix disp'” ., '~ta)

The bit CDn (where nis an integer between 4 znd 35" coriv ¢ .dsto thie’/AMn dot display data. The figure below
shows the positional relationship for this clisilay de

it | [z | [ lfw,
;j_.LJ
e ]rj
M [ VARE: ] A0
_G:l__'_JL
e
annt| | aute] || AMM’/T

] g ] o

w

(==}

s M e
el o] g NGl

e 8
o]
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Usage Notes

1. Power supply sequence

The segquences shown below must be followed when turning the power supply on and off. (See Figure 1.)
Power on: Logic block power supply (Vpp) on — Driver block power supply (Vg ) on —/Dispiay on (by the

execution of adisplay on/off control instruction)
Power off: Display off (by the execution of adisplay on/off control instruction) — Driver block power supply (Vg )

off — Logic block power supply (Vpp) off

Voo

Instruction
execution

Display
state

2. Anode output pins

ton

(C

| toFF

1

twRES

ViL2

- — —%‘ |
g A

Y V/4

Vin2

Initial state
settings

Off

v.

A On

—f—~

Oft

A

F

Display/se to the on'. ‘e by tt
exectiori of a dis’ ay or. “o .trol

instruction.

toN

a

SOFF > U
SES S min

Display set to the off state by the
s xecution of a display on/off control

instruction.

iq. . Power Supnly Sequence

The anode output pins Al to AM35 arc sed as thie.anode outputs that form the 5 x 7 dot matrix due to output
current considerations/\We recomme. * using the‘ariode output pins AA1 to AA8 for other anode output functions.
If the anode waveformyis distoric . ana uie VFID giows slightly (smearing) due to the VFD panel used or wiring
considerations, try' using 8’ swe. asu vator frequency. Refer to Figure 2 when determining the oscillator frequency.

Oscillator frequency, f( js0 ~MHz

5 — T T
r C = 30 pF (fixed)
| { Ta=25°C

2

3 \

2 \\

1 P—
'\_\-‘

0

0 04 08 1.2 1.6 2.0 24 28

RC value, CR ~ s

Fig. 2 Oscillator Frequency

3.2
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t1 =256TX 16 = 4096T

_.-—lgﬂth - Voo
G1 - --- VrL
- -1 —
16T
G2 (/[ ND
G3 I L - p
Ga 1 / a U
G5 J l - -
G6é I l ~ — —— i =/Frame period
G7 I l / / {7 = Display timing
t3 = Blanking time
G8 J—[ - [/
G9 | l / _ / T= 3
iOSC
G10 ﬂ /. A (fosc: oscillator
frequency)
el AW a /
| —
AA8/G12 7 = 7
AA7/G13 — _[_1__
77
AAG/G14 — 4
AA5/G15 = - -
AA4/G16 —f——l - v A / J I
amaan S U U U L AL A TTUUU

Figi3 G~ Tin 'ng Char't (16 display digits)
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Table 2 Instruction/Display Correspondence (LC75710NE)
No. Instruction (hexadecimal) Display Operation
1 Power application | | Initializes the IC.
(Initialization with the RES pin) The display will be in the off state.
DCRAM data write
2 | | Writes display data “ ” to DCRAM addres5s O0H.
6 * 0 0 2 O
DCRAM data write
3 | | Writes display data “O” to DCR/AM/address '« LH.
6 * 0 1 4 F
DCRAM data write
4 | | Writes display data “Y” to’'DZRAM addre. = 02H.
6 * 0 2 5 9
DCRAM data write
5 | | Writes display data “N" to DCRAI. dress 3H.
6 * 0 3 4 E
DCRAM data write
6 | | Writes display sata “A” to L 2AM @ Iress 04ki.
6 * 0 4 4 1
DCRAM data write
7 | | Writeg display data © *.to DCF \M address/J5H.
6 * 0 5 5 3
DCRAM data write
8 | | Writes display . »* *” to OCRAM adaress 06H.
6 * 0 6 2 O —I-
DCRAM data write
9 | Writes ai._ . data “” to DCR/AM address 07H.
6 * 0 7 2 O —
DCRAM data write 7/
10 _| Writes '« olay data “} to/'DCRAM address 3DH.
6 * 3 D 4 9 —~
DCRAM data write W,
11 | | Writas display data “S” to DCRAM address 3EH.
6 * 3 E 5 3 — {
DCRAM data write W,
12 ] l Writes display data “L” to DCRAM address 3FH.
6 * 3 F 4 C —
Grid register load 7
13 9 I Stecifies that the display has 8 digits.
3 8 * * * *
Intensity adjustment e _I
14 yad I Sets the VFD intensity to the maximum.
5 * F F * * an f
Display on/off contiol v,
15 pay [ SANYG® Turns on the VFD for only the digits G1 to G8 in MDATA.
y 9
1 5 0 0/ /F/F —
Display/shirt ;7 7
16 ) 5 f y. . S AN O L Shifts the display (MDATA only) to the left.
Disriay shift W,
17 ’ . y* . S A'N/Y O LS Shifts the display (MDATA only) to the left.
6 /
Displa® Couft ",
18 o s f . . I_/‘. NYO LS I Shifts the display (MDATA only) to the left.
Set Ac Addreco
19 4 - 8 N - | SANYO | Returns the display to the original state.
* Don't cave.

Note: Trie.example abc

assumeg the use of an 8 digit 5 x 7 dot matrix VFD, and CGRAM and ADRAM are not used.
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Table 3 LC75710NE CGROM (Version for use in USA and Japan)
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's vindefined if the character codes 00001000g to 00011111, 100000005 to 10011111, or 11100000g to

‘tout data)
1 to DCRANM.

\

n

Iy

'
Are Wri

charactr

17111111

Note: Tne
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Table 4 LC75711NE CGROM (Version for use in Europe)

U
“_abis | VB
Lower > | 0000 0100
4 bits N
CG
00 OLSOB RAM(1)
0001 (2) "
(oanes|
0010 (3)
0011 (4)
0100 (5)
0101 (6)
0110 (7)
0111 (8)
gei
1000 H Quzed
ponce
1JD 00el0
1001 8 83 ¢
g ‘89
o ‘DD
E o _
1010 . "d 000G, :
2
1011 Vk ce
[ s [oS]
fal 1ol 1]
SDDHEJ
1100 l ¢
1101 | i m Q
| ./
11710 ‘ n s
I/
RV, | | o 0 §
i DB .ol E _—

Note: Tne/characte™ = ‘=rn' tout data).s yindefined if the character codes 00001000g to 000111115 or 11000000g to 111111115 are written to DCRAM.
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srecially those requiring an umlaut.

3
S,
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Table5 LC75712E CGROM (Version for use in Europe)
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B Specifications of any’ and all £ Ny »norocucts deseribed or contained herein stipulate the performance,
characteristics, ans function”  “the de_ ribed products in the independent state, and are not guarantees
of the performance/characteristicc »and functions of the described products as mounted in the customer’s
products or equip’/nent. To v ~ify symptoms un« states that cannot be evaluated in an independent device,
the customer/should al’ = =22v- ate and fest devices mounted in the customer’s products or equipment.

B SANYO Eiectric Ce td. C rives to supsly high-quality high-reliability products. However, any and all
semiconductor pr’ tucts il with sorne probability. It is possible that these probabilistic failures could
give rise/to accide ts or € 2nts that could endanger human lives, that could give rise to smoke or fire,
or that/could ~se « Je to other property. When designing equipment, adopt safety measures so
that these kir s of achidents or events cannot occur. Such measures include but are not limited to protective
cirouits and e. ar prey ntion ciicuits for safe design, redundant design, and structural design.

4 'n the [ venthat any ana all SANYO products described or contained herein fall under strategic
product. “* _iud g services) controlled under the Foreign Exchange and Foreign Trade Control Law of
Japa. suck oducts must not be exported without obtaining export license from the Ministry of

I In*ativ. ' Trade ard industry in accordance with the above law.

| B 2 part  this puklication may be reproduced or transmitted in any form or by any means, electronic or
| me. ar Cal, inciuging photocopying and recording, or any information storage or retrieval system,
ar othe.wise, without the prior written permission of SANYO Electric Co., Ltd.

W Aqay and al information described or contained herein are subject to change without notice due to
proauct/techinology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed 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.

This catalog provides information as of August, 1998. Specifications and information herein are subject to
change without notice.
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