ICs for DISPLAY DRIVER AN6870N

AN6870N

Dual Fluorescent Display Tube Driver with 18-Dot Peak Hold

B Outline —
The ANG6870 is an integrated circuit designed for driving the Unit © mm
fluorescent display tube for bar graph display. It also drives 13.7£0.3 4824025 3.3+ 0.25
total of 36 dots of 18 segments/2 channels in channel dynamic 0.97+£0.95
system and has a peak hold function. %gr“\/‘: 28 [ 3
3cxy =26 = 2

M Features 5 o4 7

o 6 P23 2 3
® 2-channel dynamic drive system %g :3:?5% i §
® 18-point/Ch. peak hold 5= I e s :h'
® Reset terminal 114 =18 —
#0dB point adjustable Y= ! & 4
® Fewer external components —— X

315 a4 025
28-Lead DIL Plastic Package
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AN6870N
B Absolute Maximum Ratings (Ta=25C)
Item Symbol Rating Unit
Supply Voltage Veen 24 A%
High Level Display Output Voltage Vou Veen A\
Low Level Display Output Voltage Vo 6 \%
Voltage High Level Grid OQutput Voltage Voue Veen \4
Low Level Grid Output Voltage Voue 6 \%
Signal Input Voltage V, 0 8 v
Reset Pin Input Voltage Vigeser 0 3 N
Adjust Pin Input Voltage Vianiy 0 8 A%
Supply Current Iees 18 mA
Current High Level Display Output Current —Ion 3 mA
High Level Grid Output Current —Ione 20 mA
Power Dissipation Py 700 mW
Temperature Operating Ambient Temperature Topr —20~+75 T
Storage Temperature Tste —55~+125 ‘C
Note) Voltage should not be applied to the connection Pin ® for oscillator capacitance.
M Electrical Characteristics (Vocy=20V, Vcc, =15V, Ta=25C)
Item Symbol C;Ix‘-fc:ii ¢ Condition min. | typ. | max. | Unit
Signal Input Pin Current I 1 5 A
A Vess 2 6.32 6.90 \%
B Vess 2 5.39 5.84 %
C Veis 2 4.66 4.99 \%
D Veis 2 4.34 4.62 A%
E A 2 4.04 4.33 A%
F Ve 2 3.78 4.05 A%
G Vero 2 3.56 3.78 A%
H Ve 2 RESET pin GND 3.36 3.57 X
Output LED ON Input Level } \\;z: g Adjust the output G LED ON level 2;2 ng v
K| Vo, | 2 |Wbed7V. 2.79 306 | V
L Vels 2 2.65 2.94 A%
M Veos 2 2.52 2.81 A%
N Vels 2 2.30 2.62 \%
(6] Veoto 2 2.13 247 \%
P| Ve 2 2.00 2.35 \'%
Q Veois 2 1.85 2.21 A%
R | Veos 2 1.68 2.06 \%
Low Level Output Voltage Voo 2 R.=22kQ 0 0.5 \%
High Level Output Voltage Vou 2 R, =22kQ 18 19 20 \%
Low Level Grid Output Voltage Voue 1 R.=2.2kQ 0 0.5 A%
High Level Grid Output Voltage Voue 1 R.=2.2kQ 18 19 20 A%
Low Leve!l Reset Input Current Ik 3 Vo1 =0 1.5 mA
High Level Reset Output Current Tinr 4 Va1 =5V 1.5 mA
Low Level Adjust Input Current —TIia 3 Vas_1=0 0.54 mA
High Level Adjust Input Voltage Viua 4 Le=0 7.7 9 \%
Supply Current Tecu 1 3 10 mA
Supply Current Iec 1 0 33 mA
Oscillator Pin Current —Tosc 3 Voo =0 25 60 uA
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Test Circuit 1 (I1, Vorc, Vone, lccn, IccL)

Veen Teen v TecL
¢ () CCL ()
(22V) (17v)
Oscillo- O-OilzuF I 2 (R) I (Ch.2)
scope T 2 27 i A
O rma=a] . % J} L 7 Vi(6V)
Z@ ._2,\%/;(_6_‘ 5 z % ,(Ch.l)yz
Jir 7 5 2
g 3 2
9 < 2
10 19
11 18
12 17
13 16
14 15

Test Circuit 2 (VC+8~VC—20v VOL, VOH)

Veen (22V) Ve (17V)
0.047 4F
"53] .
T B bat Vi
SV E R e 7
2.2k ] =
g 220 — 3 2% g Ei@ ,
@ B ) 2 P %‘é PO )
IEa=s IS e
MG S 22kQ 3 22kQ
2 ; a2l & 2 Ao
. 0@ N0 < 20
Oscilloscope ’“’VWMIO 19 22k, .|
22k0) 22k0)
22kQ 22kQ)
W12 17
220115 161220
L 22k0[14 1522k,
A

* Measurement is made for V¢_s~Vc_5 after adjusting adj. volume.

Test Circuit 3 (—IiLx, —IiLa, —Tosc) Test Circuit 4 Iiur, Viga)
Veen (22V) Veern (17V)
Veen (22V) Veer (17V) o R
o
Trl ~ 28 1"\ VT
. 2 27 5
3 26 3
4 25 .
5 - gg 5 =z Vika
6 © 6 ©
7 N 22 N
© 7 o
9y £ 2 9 <
10 19 10
11 18 11
12 17 12
13 16| 13
14 15 14
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1. Adjusting Method
@ At Test Circuit B, set V; and Ch. 1 to 3.7 V
and V,; and Ch. 2 to 0V. Pin@ and Pin@ are
observed with an osicilloscope.

LT 11 L pin® Output

Output Ch.1

T L LT 1 —pin ® output

Qutput G

@Turn slowly the Adj. VR and stop when the
state where no output is generated at Pin @
becomes the state as shown in the figure above.

2.Measuring Method

Observe the level output pin to be measured and

channel grid output pin (Output Ch. 1: @, Output

Ch. 2: ®) with an osilloscope and lower the input

voltage V, gradually from the state where no

output is generated at the output pin (“L” level).

When output is generated at the output pin, stop

the input voltage. The input voltage V, at this

time is the comparator voltage Vcn. In this case,
the input voltage V, of channel which has not
been measured is assumed to be 0V.
. Output State

GOUT

Ch.2

Gow LI LILILIL

(1)When input is applied only to Ch. 1
Output l , I
A~R
(2)When input is applied only to Ch.2
Output [ I l I {
A~R
(3YWhen input is applied to both Ch. 1 and Ch. 2
Output l
A~R
4. Operational Explanation
This IC is used to drive a fluorescent display tube
for bar graph display. It also drives a total of 36
dots of 18 segments/2 channels in channel
dynamic system and has a peak hold function.

+ Input Signals (Ch. 1: Pin @, Ch. 2: Pin 8)
18 comparators with present reference level are

[

+ Adjustment (Pin €8)
In adjustment, only voltage can be varied by the
external variable resistor without changing each
reference level.

« Peak Hold (Pin €3)
A peak hold function is provided at level higher
than the fourth level from the bottom. Max. peak
point after peak hold is kept lighting with each
channel. This function is configured so that out-
put can be generated from only single memory

owing to the internal 15-level X 2-channel memory.

In this peak hold function, when the reset pin
(Pin €3) is made “H” level, the memory starts its
operation, while, when grounded, all memory is
reset. Then, a peak hold is not to be applied.
« Dynamic LED ON
This IC executes a dynamic driving between Ch.
1 and Ch. 2. Connecting with Pin @ causes the
internal oscillator to operate and generate a
switching pulse. With this pulse, the input signal
gate is switched. The oscillator also generates a
grid switching pulse. When this pulse (Ch. 1: Pin
@, Ch. 2: Pin ®) is output, each “H” level channel
is lit up.
- Driving other than 18-dot/Ch.

Two or more AN6870Ns are used to increase the
number of dots for fluorescent display tube.
When synchronization with a switching pulse is
required, one AN6870N with capacitance is oscil-
lated. For the other one, grounding the oscillator
capacitance pin (Pin ). IC grid output being
oscillated is applied via diode to the IC grid
output pin which does not oscillate. In this case,
set appropriate signal input level and at the same

time ground a peak hold (Pin €9) at low level side.

Ch.2Input
0 Signal
J o Ch. 1Input
2 Signal
@3} - g
1C1 @ p @ICZ g Amp.
0 . @
In @ ) ) J:fi/ @
I

Supply. voltage should be used within slant lines
as shown in the figure below.

available and inverted from the low level side o
sequentially in accordance with input signal 2]ttt
level. These comparators are selected by two :
input signals and a channel signal at the gate -
circuit, being connected to another comparator. Y s
- Input Signals (Pins ®~&3) ot - :
When the comparator is inverted, the output level z i |
becomes “"H” level, causing the flourescent dis- = | :
play tube to light. Pin name, pin No. and display L ! |
level are as follows. r ! :
Output Pin R]Q[P[O[N[M[L[K]]J I ! !
Pin No. 6 7 8 9 {10 11|12 }13 |14 o ! i
90| =151 =121 =101 =91 =g | -5 | —a | — {01 SR T S W VO SN WS TS T S TR T S ST S NS SUUN NS N
Input Level.(dB) 20| =15 -12| =10} -8 6 5 4 3 0 T 10 155 20
Output Pin I H|G|F|E|D|C|B}|A v (V)
Pin No. 15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 cet .
1
Toput Level @B) R — I 2 3 1 o 3 Note) When AVCCH and .VCCL are low, the highest level may
sometimes not light.
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‘B Application Circuit
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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