TL4810B, TL4810BI
VACUUM FLUORESCENT DISPLAY DRIVERS

SLDS006C - 02715, DECEMBER 1984 — REVISED MAY 1993

Each Device Drives Ten Lines

60-V Output Voltage Rating

40-mA Output Source Current
High-Speed Serially-Shifted Data Input
CMOS-Compatible Inputs

Latches on All Driver Outputs

Improved Direct Replacement for
UCN4810A and TL4810A

description

The TL4810B and TL4810Bl are monolithic
BIDFET? integrated circuits designed to drive a
dot matrix or segmented vacuum fluorescent
display (VFD). These devices feature a serial data
output to cascade additional devices for large
display arrays.

A 10-bit data word is serially loaded into the shift
register on the positive-going transitions of the
clock. Parallel data is transferred to the output
buffers through a 10-bit D-type latch while LATCH
ENABLE is high and is latched when LATCH
ENABLE is low. When BLANKING is high, all
outputs are low.

Outputs are totem-pole structures formed by npn
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 pullup resistor
to Vg1 when driven by TTL logic.

The TL4810B is characterized for operation from
0°C to 70°C. The TL4810BlI is characterized for
operation from —-40°C to 85°C.

N PACKAGE
(TOP VIEW)
1 18[] Q9
2 17 Q10
3 16[] SERIAL DATA OUT
4 16 ] VCCZ
5 14[] DATA IN
6 13 ] BLANKING
7 12f] Q1
8 1] Q2
9 10[] @3
DW PACKAGE
(TOP VIEW)

Qs8]+ Q9
arfl 2 Q10
Qslls NC
CLOCK [] 4 SERIAL DATA OUT
GND[] 5 Voo
NCl s DATA IN
Veer 17 BLANKING
LATCH ENABLE (STROBE) [| 8 Q1
asfie Q2
Q4[]1 Q3

NC-No internal connection

1 BIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.
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TL4810B, TL4810BI
VACUUM FLUORESCENT DISPLAY DRIVERS
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logic symboIT logic diagram (positive logic)
"CMOSIVAC BLANKING —>
LATCH 7 ca FLUORDISP
ENABLE — | LATCH
BLANKING 13 nJ ens ENABLE Shift
Registers Latches
4 SRG10 eg!
CLOCK ——> Ci/» DATA IN 1D & ec2 | o O-D_ a1
1 cLock > C1 +—120
paTAIN 14_[Gp 20 b 3 —2 a1
20 b sl
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2 >3 a3 ¥ (1 bl (1714 D) B
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20 > 3l—2as4
8 6 Stages
20 > 3|—8aqs s g g | @3trce
o >3l 3 i . H o | NotShown
Qe 4 -
20 b 3l—2 0 1re? 1% |ico a9
3 a7 > C1}-e+— 2D
20 D> 3|—*'qs
2D D> 31— g
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>3 e 1O "’c R10 gg LC10 Q10
—— SERIAL DATA OUT P> C1
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 SERIAL
and IEC Publication 617-12, DATA OUT
Pin numbers shown are for the N package.
FUNCTION TABLE
CONTROL INPUTS SHIFT REGISTERS LATCHES OUTPUTS
FUNCTION | . ook LATCH o ikina | RITHRUR10E | Lot THRULcto | SERIAL Q1 THRU Q10
ENABLE
T X X Load and shift} Determined by )
Load No? X X No change LATOH ENABLES | R10 | Determined by BLANKING
X L X ) Stored data .
Latch X h X As determined above | ;’v'l p at: R10 | Determined by BLANKING
X X H Determined by AllL
Blank X X L As determined above | 1o enaBLES | R0 | LCt thruLC10, respectively

Ha=highlevel, L=lowlevel, X=irrelevant, T = low-to-high-level transition.
% Register R10 takes on the state of R9, RO takes on the state of R8...R2 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 stored while LATCH ENABLE is low.
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typical operating sequence

CLOCK I

UL

DATA IN Valld Irrelavant
SR
Contents tnvalid Valld
LATCH
ENABLE
Latch
Contents Previously Stored Data New Data Valid
BLANKING
Q Outputs Valid
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Yeet

Input

JE GND

Vo1 (serlal outputs)
Veez (Q outputs)

r———- @—— Output

M 4961724 009246k 250 IR
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TL4810B, TL4810BI
VACUUM FLUORESCENT DISPLAY DRIVERS

SLDS006C — D2716, DECEMBER 1984 - REVISED MAY 1993

absolute maximum ratings over operating free—air temperature range (unless otherwise noted)

Logic supply voltage, Vogr (see Note 1) ... o e 18V
Driver sUpply VORAGE, V0o - v vttt i i i e et e e 70V
OUPULVORAGE, VO ittt it it e et s e a s 70V
Inputvoltage range, Vi ..ottt e -03VioVgg1+03V
Continuous total power dissipation ...............cooiiiiiiiiiiiinn See Dissipation Rating Table
Operating free-air temperature range: TL4810B ............cciiii e iiiininen, 0°C to 70°C
TLA810Bl ..o e ~40°C to 85°C
Storage temperature range ... ..vuuu ittt e iiiiitt i i i —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from casefor 10seconds  ............ ..o ian 260°C
NOTE 1: Voltage values are with respect to GND.
DISSIPATION RATING TABLE
PACKAGE Ta < 25°C DERATING FACTOR Ta =70°C TA =85°C
POWER RATING ABOVE Tp=25°C POWER RATING POWER RATING
DwW 1125 mW 9.0 mW/°C 720 mW 585 mwW
N 1150 mW 9.2 mW/°C 736 mW 598 mW
recommended operating conditions
TL4810B TL4810BI
PARAMETER UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Vcc1 4,75 1575 | 475 15.75 v
Supply voltage, Voc2 5 60 5 60 \
. Vec1 =5V 35 53| 35 53
High-level input voltage, V|H v
Veey =15V 13.5 15.3| 135 15.3
Low-level input voltage, Vi —o.3t 08| -o0af 08| Vv
Continuous high-level output current, IoH -25 -25| mA
Operating free-air temperature, Tp 0 70 —40 85 °C
1 The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic voltages
only.
*3
TEXAS
INSTRUMENTS
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TL4810B, TL4810BI
VACUUM FLUORESCENT DISPLAY DRIVERS

SLDS006C — D2715, DECEMBER 1884 — REVISED MAY 1883

electrical characteristics over recommended operating free-air temperature range,
Veg1 =5Vt 15V, Voo = 60V, GND = 0 (unless otherwise noted)

TL4810B TL4810BI
PARAMETER TEST CONDITIONST UNIT
MIN TYPT MAX| MIN TYPE MAX
Qoutputs | lgH =—25 mA 57.5 58 57.5 58
High-level
VOH output voltage SERIAL  |VcCc1=5V, IoH =-100 pA 4 45 4 45 v
DATAOUT |vopr =15V,  IoH ==-100 pA 14 147 14 147
Lowdevel Qoutputs | logL = 1 pA, BLANKING at VoG 0.5 1 0.5 1
VoL o&“;;i’ii.tage SERIAL  |Vcc1=5V, oL =100pA 005 01 005 01 V
DATAQOUT |vgoy =15V,  loL =100 pA 002 0.1 002 01
Vo =60V, BLANKING at Vg1,
25 3.7 2.5 3.7
o Low-level Q output current | TA = MIN to 70°C mA
L (pulldown current) Vo =60V, BLANKING at VoGd,
2
Ta = 85°C
Io(ofy  Off-state output current ¥E:I3AX BLANKING atVcet, -1 -5 -1 -15| pA
IH High-level input current Vi=Vgcet 30 50 30 50 pA
All inputs at 0 V, Voo1 =5V 10 50 10 50
: One Q output high { Voo =15V 10 100 10 100
lcc1 Supply current from Voo e pA
AllinputsatoV, |Vcc1=5V 10 %0 10 50
All outputs low Vegi=15V 10 100 10 100
All outputs low 0.5 1 0.5 1
Icc2  Supply currentfromVggz | All outputs high, Ta = 0°C to MAX 2.7 4 2.7 4] mA
All outputs high, Ta =~40°C 5
* For conditions shown as MIN or MAX, use the appropriate value spegified under recommended operating conditions.
1 All typical values are at Ta = 25°C, except for 10
timing requirements over recommended operating free-air temperature range
'/ =5V Vv =15V
CcC1 cct UNIT
MIN MAX| MIN MAX
tw(CKH) Pulse duration, CLOCK high 250 50 ns
tw(LEH) Pulse duration, LATCH ENABLE high 250 50 ns
tsu(D) Setup time, DATA IN before GLOCKT 125 25 ns
th(D) Hold time, DATA IN after CLOCKT 125 25 ns
td(CKH-LEH)  Delay time, CLOCKT to LATCH ENABLE high 125 25 ns
switching characteristics, Vg = 60 V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
. ) vVee1=5V 1
[! P tion delay time, LATCH ENABLE to Q outputs
pd  Tropagation delay vp Voot =15V 05 us
INSTRUMENTS
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TL4810B, TL4810BI
VACUUM FLUORESCENT DISPLAY DRIVERS
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PARAMETER MEASUREMENT INFORMATION

:4— twickH) —¥

B T S —— v
| U VIH  cLock 50%,( I H
CLOCK 50% 50% Pulse ViL

] |
| VIL  tgioKm-LEH) —P—bt twiLer

| LATCH 50% 5o VI
tsu(D) J————Pl———>— th(p) ENABLE | viL
| | h'—PE»,
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 T 100
N \N=1t6 \ \ N [N=ttoa
\ N=7 \ N=z=5
I NN N
80 \ 20
s \ V- £ 1 INUNCN N\
N=8

o N=6

g ® v \ Il g 80 \\\\\ N\

2 \ N=9 2 \ \ \

a 70 l a 70 \ A N=7

£ NN= 10 E N \ ‘

3 3

E E \ N

x -

S 60 Veci=15V g 60 "vogy =15V N \"‘3,
Vog2=60V Veez=80V N=9
loH=-25mA loH = -25 mA |

50 loL=1uA 50 gL =1pA N=10 —
N = Number of Outputs High N = Number of Outputs High
All Other Outputs Low All Other Outputs Low

40 1 | | | ] 40 1 1 1 1

25 35 45 55 65 75 8 95 100 25 35 45 55 65 75 85 95 100
Ta — Free-Air Temperature —°C Ta —Free-Alr Temperature —°C
Figure 3 Figure 4
INSTRUMENTS
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