C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4055BP LIQUID-CRYSTAL DISPLAY DRIVER

TC4055BP, TC40568P/BF

(BCD TO 7-Segment Decoder/Driver with "Display-Frequency" Output)

TC4056BP/TC4056BF LIQUID-CRYSTAL DISPLAY DRIVER

(BCD TO 7-Segment Decoder/Driver with Strobed-Latch Function)

TC4055BP, TC4056BP/BF are LC drivers which drive the
field effect type liquid crystal with seven segments
by BCD input.

If DF input="L", a selected output among segment
outputs of a through g becomes "H" level and if DF
input="H", a selected output becomes "L" level.
Seven segment liquid crystal element can be directly
driven by applying the pulse in-phase with DF input
to the common terminal (back plane) of liquid crystal.
TC4055BP is equipped with DF output for the common
terminal and TC4056BP/BF is equipped with the latch.
If VEE<Vgs, the level conversion operation which
lowers only "L'" side of logical signal can be
achieved.
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MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNIT TC4055BP
DC Supply Voltage Vpp-Vss -0.5~20 v DISPLAY
VDD-VEE -0.5~20 v FREQ.OUT
Input Voltage VIN Vgg-0.5 ~Vppt0.5 \i ¢
Output Voltage Vout | VEg-0.5~Vpp+0.5 v B
DC Input Current 1IN 10 A D
Power Dissipation Pp 300(DIP)/180(SOIC)| mW A
Operating Temperaturd T, -40 ~ 85 °c DISELAgN
Range '
Storage Temperature o VER
Range Tstg -65~150 c Voo
Lead Temp./Time Tsol 260°C - 10sec
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TC4055BP, TC4056BP/BF

TRUTH TABLE

BCD INPUTS 7—S€S¥E§§=QEI§UTS 7—S$E¥E§£=9:I§UTS DLSPLAY
D 9 B|A]|a|b c d e £ g a | b c d e f g CHARACTER
L|L|L|L|a{a|w || ||| |L|{Lr|L]|L|L|H H
L|v|L|w|Lfs|w|L|Lf{L|L|H|L|L|®B|Hu|H|H |
Ll |la|r|a|v||a|8|L|w|L|L|H|L|L|[H]|L c'
L|L|H|H|H|H|B|H|L|L|B|L|L|L|{L|RBR|H]|L Eﬂ
t{ue|lr|o|{L|u|{uw || |E|le|la|c|L|8|n|lL]|L !
L|a|L|BH|H|L|®B|B|L|®BR|®B|L|H|]L|L|H|L|L =
L|lw|aw|L{B|L|H|HB|H|H|HB|L|HBE|L|L|L|L]|L =)
L|w|8|8|H}{A|B|L|L|L|L|L|L|L|H|H|H|H -
sl |v|v|e|w|w|a|le|e|e|le]|]L|L|L]|L -
H|L|L|B|H|H|HB|H|L|H|H|L|L|L|L|B|L|L =
H|L|®w|L|L|L|L|B | H|B|L|H{H|H|L|L|L]|H I
H|L|®8|H|L|H|H|L|H|HB|H|H|L|L|H|L|L]|L -
H|{H|L|L|H|H|L|L|H|B|BH|L|L|HB|B|L|L]|L F:
H|H|L|/H|H|H|HB|L|H|H|B|L|L|L|H|L|L]|L =
H|H|H®H|L|v]L|L|L]|L|L|H|H|H|H|H|H|H|L -
H|H|H|H|L|L|L|L|L|L|L|®w|B|H|H|H|H|H BLANK
RECOMMENDED OPERATING CONDITIONS (vgg=0V)
CHARACTERISTIC - SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp-Vss 3 - 18 v
Vpp-VEE 3 - 18
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vss=Vgg=0V)
CHARACTERISTIC Sggi TEST CONDITION | VDD -40°c 25°¢ g5rc UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MaX.
fighLevel , Moyt ] < 14A lz ;.Zz : :.Zs 5.00 : 4.95 :
Output Voltage OH VIN=Vss, VDD . +95(10.00 9.95
15 |14.95] - |14.95/15.00] - |14.95 -
Lowlovel , I our! <lua 5 - 0.05 - 0.00{ 0.05| - 0.05] "
Output Voltage OL |y n=Vss, VoD 10 - 0.05 - 0.00| 0.05] - 0.05
15 - 0.05 - 0.00| 0.05 - 0.05
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TC4055BP, TC4056BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vgs=VEE=0V)

CHARACTERISTILC ;gi" TEST CONDITION |Vpp —407C 25°C 85 ¢ UNIT
(V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
VoH=4 .6V 5 [-0.61| - [-0.s51| -1.0| - [-0.42] -
VoH=2.5V 5 -2.5 - -2,1| -4.0 - -1.7 -
3§§§§§cngh I0H |Vou=9.5V 10 | -1.5] - | -1.3] =2.2| - | -1.1] -
Vou=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VpD mA
Vo1.=0.4V 5 1 0.61| - 0.51] 1.5| - 0.42| -
Output Low ToL VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current Vor=1.5V 15 | 4.0 - 3.4| 15.0 - 2.8 -
VIN=Vss, VDD
Vour=0.5V, 4.5V| 5 3.5 - 3.5 2.75 - 3.5 -
Tnput High . VouT=1.0V, 9.0V|10 7.0 - 7.0 5.5 - 7.0l -
Voltage & PO
VouT=1.5V,13.5V|15 | 11.0} - 11.0| 8.25| - 11.0 -
FTour 1= 1sn
\
vouT=0.5V, 4.5V| 5 - 1.5 - 2.25| 1.5 - 1.5
Input Low v Vour=1.0V, 9.0V|10 - 3.0 - 4.5 3.0 - 3
: TL
Voltage Vour=1.5V,13.5v[15 | - 4.0 - | 6.75 4.0 - 4.0
[ TouT! < 1eA
. sz(l Ity [Vig=18V 18 - 0.1 - 10-5| 0.1 - 1.0
nput 2
i o #A
Current IZV Ll vr=ov 18 | - | -0.1] - |-10-5 -0.1| - | -1.0
i e
5 - 51 - |0.005 51 - 150
SSiiiii“t Device |y o v n=vss, Vpp 0] - 10| - Jo.010f 10| - 00| A
N 15 | - 200 - |o.o1s| 20| - 600
<+ All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)
CHARACTERTISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)| Ve (V)
5 0 - 80 200
tTLH = _ -
Output Transition Time . > 2 >0 100 ns
THL 10 0 - 50 100
15 0 - 40 80
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TC4055BP, TC4056BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)

TEST CONDITION

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Vpp (V)| Veg (V)
5 0 - 980 2000
Propagation Delay Time t - .
2 5 — - (
(BCD IN - pLH 5 5 380 900 e
7-SEGMENT OUT) tpHI 10 0 - 320 750
15 0 - 210 500
5 0 - 620 1800
Propagation Delay Time toLH -
> . - - 00
(DF IN - P 5 5 240 90 .
7-SEGMENT OUT) tpHL 10 0 - 200 730
- L 15 0 - 130 500
: 5 0 - 570 1500
Propagation Delay Time toLH 5 -5 _ 220 800 e
(DF IN - DF OUT) CpHL 10 5 ~ 180 200
15 0 - 110 550
5 0 - 1000 3100
Propagation Delay Time t - - .
(STROBE — pLH ) -5 - 400 1300 ns
7-SEGMENT OUT) CpHL 10 0 - 340 1150
15 0 - 210 750
5 0 - 55 220
Min. Pulse Width 5 -5 - 60 220
CWH ns
(STROBE) 10 0 - 25 100
15 0 - 20 70
...... 5 o | - 50 220
Min. Set-up Time 5 -5 - 50 220 -
tsy ns
(BCD IN - STROBE) 10 0 - 25 100
15 0 - 20 70
Input Capacitance CIN - 5 7.5 pF

+ TC4055BP, =+ TC4O56BP/BF
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TC4055BP, TC4056BP/BF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 WAVEFORM 2 (TC4056BP/BF)
20uns
BCD IN, T % 90%
DF IN STROBE a 50%
— H10%
7—SEGMENT 7—SEGMENT
oUT ouT 50%
o tpLH
7—SEGMENT 7—SEGMENT
p 50% 50% oUT 50%
o tpHL LpLH LpHL
WAVEFORM 3 (TC4055BP) WAVEFORM 4 (TC4056BP/BF)
20mns 20us 20ns
W 90% 90%
DF IN 50% \ 50% BCD IN 50%
;4—10% Ll 0% 10%
LTLH TTHL 20mns 20ns
90% E 9 0%
DF OUT 50% STROBE 50% Ll 50%
L 10% 10%| \t 10%
LpHL tsy
t
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