TL48108BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

D2715, DECEMBER 1984 — REVISED QCTOBER 1989

Each Device Drives 10 Lines

° N PACKAGE
® 60-V Output Voltage Rating (TOP VIEW)
® 40-mA Output Source Current as v U'tse[] a9
Q702 w[Jato
® High-Speed Serlally-Shifted Data input Q6 []s  16[] SERIAL DATA OUT
e CMOS-Compatible Inputs Clock [l 15[ ves
vss[]s 14[JDATAIN
® Latches on All Driver Outputs vpp [J6é  13[]BLANKING
® Improved Direct Replacement for LATCH ENABLE (STROBE) []7 12[jan
UCN4810A and TL4810A 05([s mnja2
Q4 s 10[] Q3
description

The TL4810BI and TL4810B are monolithic

DW

SMALL QUTLINE PACKAGE

BIDFET? integrated circuits designed to drive a (TOP VIEW)
dot matrix or segmented vacuum fluorescent
display (VFD). These devices feature a serial data as[}r 200 a9
output to cascade additional devices for large Qa7 (]2 190 @10
display arrays. ae 3 18 e
CLOCK [Ja  17[] SERIAL DATA OUT
A 10-bit data word is serially loaded into the shift vss[]s  16]] vgg
register on the positive-going transitions of the NC []s 15[ ] DATA IN
clock. Parallel data is transferred to the output vop [ 14]] BLANKING
buffers through a 10-bit D-type latch while LATCH ENABLE (STROBE)[Js  13[] Q1
LATCH ENABLE is high and is latched when asle 12[] o2
LATCH ENABLE is low. Whan BLANKING is high, Q4o 1Ja3

all outputs are low.

Outputs are totem-pole structures formed by
n-p-n emitter-follower and double-diffused MOS
(DMOS) transistors with output voltage ratings
of 70 V and 40 mA source-current capability. All
inputs are compatible with CMOS and TTL
levels, but each requires the addition of a pull-
up resistor to Vpp when driven by TTL logic.

The TL4810BI is characterized for operation
from -40°C to 85°C. The TL4B10B is
characterized for operation from 0°C to 70°C.

NC--No internal connection

t BIDFET —Bipolar, Double-Diffused, N-Channel and P-Channel MOS transistors on same chip —patented process.

PRODUCTION DATA documents contain infermetion
current as of publication date. Products conform to
ons por the tarms of Texas Instruments
adsrd warranty. Preductien processing dees net

iy include testing of all paramaters.

Copyright © 1989, Texas Instruments Incorporated
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TL4810BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

logic symbolt logic diagram (positive logic)
CMOS/ BLANKINGj;
VAC
LATCH ENABLE 3‘7’ €2 cuoR LATCH
eLankinG ' ASEns ocp ENABLE SHIFT
REGISTER | LATCHES
SRG10
14) DATA IN———{10 ] .. ¢-c2
14 Qi1
crock %E’ - cLock c1}-o+{20 P& -
(14} L 12}
DATA IN 10 [20p 3pF——01
(1)
20> 3l——o2
1101 10 |, ¢c2 :D_Qz
”E 3 ) °: c1 a2 [E2]
———a
2> 3 LI ,_T 6 STAGES
2Db 3 T H > {Q3 THRU Q8)
20D 3 as ° e : 8| NOT SHOWN
{2) [
200 3 o7 J10 c2 :D—
R
20> 3} a8 Ll e (3 o9
20> 32 oo
20> 3 %mo
(16) 10 c2
L =) SERiAL DATA OUT R10 Q 10
c1je—Jap pHC10 e
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and I ‘]|> SERIAL

IEC Publication 617-12. ouT
Pin numbers shown are for the N package.

FUNCTION TABLE

CONTROL INPUTS
FUNCTION TATcH TBLank.| SHIFT REGISTERS LATCHES OUTPUTS
cLock| amel e R1 THRU R10% LC1 THRU LC10 SERIAL Q1 THRU Q10

t X X Load and shift? Determined by

LOAD R10 Determined by BLANKING

Not X X No change LATCH ENABLES etermined by

X L X Stored data

LATCH As determined sbove R10 Determined by BLANKING
X H X New data
X X H Determined by All L

ANK As determined ab R10
BL X X L $ dotermined above LATCH ENABLES . LC1 thru LC10 respectively

H = high level, L = low level, X = irrelevant, 1 = low-to-high-leve! transition.
% Register R10 takes on the state of RS, R9 takes on the state of R8 . . . A2 takes on the state of R1, and R1 takes on the state of the data input.
$ New data enter the latches while LATCH ENABLE is high. These data are stared while LATCH ENABLE is low.

™
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TL4810BI, TL4810B

VACUUM FLUORESCENT DISPLAY DRIVERS

typical operating sequence

DATA IN I VALID l IRRELEVANT
SR CONTENTS INVALID I VALID
ENABLE M
c ONLT:L(;: PREVIOUSLY STORED DATA I NEW DATA VALID
BLANKING ] I
Q OUTPUTS [vaun ]

schematics of inputs and outputs

TYPICAL OF ALL QUTPUTS

Vag (Q OUTPUTS)

EQUIVALENT OF EACH INPUT
Vpop —¢
INPUT L
< 100
<
< ki1
vss

VpD (SERIAL OUTPUT]

OUTPUT

Vss

*
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TL4810BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Logic supply voltage, Vpp (see Note 1) .. ...... ... ... ... . ... ... . ... 8V
Driver supply voltage, VBB - - .« - . .ttt 70V
Output voltage . . ... ... ... 70V

.............................................. -03VtoVpp + 0.3V
See Dissipation Rating Table
—40°C to 85°C

input voltage
Continuous total power dissipation . . . . ........................
Operating free-air temperature range: TL48108I

TLABIOB . ..., .. . e 0°C to 70°C
Storage temperature fange .. .. .. ........ ... -85°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. . . .. ................. 260°C
NOTE 1: Voltage values are with respect to Vss.
DISSIPATION RATING TABLE
PACKAGE Ta s 25°C DERATING FACTOR Ta = 70°C Ta = 86°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
DwW 1125 mW 9.0 mw/°C 720 mwW 5856 mwW
N 1150 mW 9.2 mw/°C 736 mwW 598 mwW
recommended operating conditions
TL4810BI TLA8108
ETER
PARAMETE MIN NOM MAX | MIN NOM MAX uNiT

Supply voltage, Vpp 4.75 15.75 | 4.75 15.76 \%

Supply voitage, Veg 5 60 5 60 v

Supply voltage, Vsg [¢] 0 v

’ . forVpp = 5V 3.5 5.3 3.5 5.3
High-level t volt. Y v
ahlevel input voltege, VIH - 4 Vpp = 16 v 13.6 16.3 | 13.5 15.3

Low-level input voltage, V) -0.37 0.8 | -0.37 0.8 \

Continuous high-level output current, lgH -25 -25 mA

Operating free-air temperature, T - 40 85 [¢] 70 °C

tThe algebraic convention, in which the less positive (more negative} limit is designated as minimum, is used in this data sheet for togic
voltages only.
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TL48108I, TL4810B

VACUUM FLUORESCENT DISPLAY DRIVERS

electrical characteristics over recommended operating free-air temperature range, VDD = 5Vt0 15 V,

VBB = 60 V, Vgg = O (unless otherwise noted)

TL48108BI TL4810B
PARAMETER TEST CONDITIONS? UNIT
MIN _ TYP? MAX | MIN TYP¥ MAX
High-level | Q outputs IoH = —25 mA 57.5 58 §7.5 58
vV tput =8V, = —1 A 4. 4 . v
OH outpu Serial output Vpp = 5§ IOH 00 u 4 3 4.5
voltage Vpp = 16V, 1oy = - 100 sA 14 14.7 14 147
Low-level | Q outputs IoH = 1 A, BLANKING at Vpp 0.5 1 0.5 1
V tput =5V, = A . . A . v
OL outpu Serial output Vpp = & lpL = 100 0.05 0.1 0.05 0.1
voltage Vpp = 15V, gL = 100 xA 0.02 0.1 0.02 0.1
Vo = 80V,  BLANKING st Vpp,
2.5 3.7 25 3.7
, Low-level Q output current] T4 = MIN to 70°C A
Ol (pull-down current) Vo - 80V,  BLANKING at Vpp. ) m
Ta = 85°C
Vo = 0, BLANKING at Vpp.
10(o1) Off-state output current T: ~ ax a¥oo -1 -15 -1 -1 ua
[¥] High-level input current Vi = Vpp 30 50 30 50 A
All outputs low 0.5 1 Q.5 1
Igg  Supply current from Vgg | All outputs high, T = 0°C to MAX 2.7 4 2.7 4 mA
All outputs high, Ta = -40°C 5
All inputs 8t O V, Vpp = 6V 10 50 10 50
One Q output high |Vpp = 16V 10 100 10 100
1 Suppl nt from V A
DD Supply currant from ¥DD [ i inputs a1 0 V, | Vpp = 5 V 10 50 10 s0| “
All outputs low Vpp =15V 10 100 10 100
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
% All typical values are at T = 25°C, except for Ig.
timing requirements over recommended operating free-air temperature range
Vop = 6V Vpp = 16V
PARAMETER UNIT
MIN MAX [ MIN MAX
tw(CKH} Pulse duration, CLOCK high 260 850 ns
tw(LEH) Pulse duration, LATCH ENABLE high 250 50 ns
tsu(D) Setup time, DATA IN before CLOCK? 125 28 ns
th{D) Hold time, DATA IN after CLOCK? 125 25 ns
tCKH-LEH Delay time, CLOCK? to LATCH ENABLE high 125 25 ns
switching characteristics, Vgg = 60 V, Ta = 25°C
PARAMETER MIN TYP MAX | UNIT
v P tion delay time, LATCH ENABLE to output Voo = 5V ! s
n 1 U
pd ropagation delay time, 0 outpu Vop = 15V G w
INSTRUMENTS
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TL48108BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

fe— twickH—py
| d = =Vin | . i
f (AST \
CLOCK 50% 50% cLock B60% " puise viL
| viL INPUT " _.r—ﬂ-‘w(LEHI
i M—1CKM-LEH e — Vi
‘su(Dl_k_*_’l—‘h(D) LATCH 50% S0% viL
) [ vin ENABLE |
! VALID I fe—tpa—l
DATA 50% 50% OuTPUT 90%F VAo \
ViL
FIGURE 1. INPUT TIMING FIGURE 2. OUTPUT SWITCHING TIMES

THERMAL INFORMATION

DW PACKAGE DUTY CYCLE . N PACKAGE DUTY CYCLE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
100 N \N-1lo€ 100 \ YN=1to 4
\ \ N=7 N-5
90 90 A, N \ \ \

® \ *® \ \
‘ \ N-8 \
@ 80 N o BO NI\ N=g |
5 3
S NE S AN
£ 70 N { z 70 AN N U
a N=10 3 \ \ \ '
E E
S VBg = 60 V 5 Vgg = 60 V \\
E ®rvpp=1sv E ®fvpp =15V \\N'al 7
‘E" IOH = —-25 mA § IOH = -25 mA N9
so|loL = 144 gof'oL = 1sA N=10 —
N = Number of outputs high N = Number of outputs high
All other outputs low All other outputs low |
40 1 ) ] ] ] 40 | | | | L :
26 35 45 55 65 75 85 95 100 256 35 45 55 65 75 85 95 100
Ta — Free-Air Temperature — °C TA — Free-Air Temperature — °C
FIGURE 3 FIGURE 4
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