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MMC 4054 MMC 4055 MMC 4056

LIGQUID-CRYSTAL DISPLAY DRIVERS

4054 - 4 SEGMENT DISPLAY
DRIVER-STROBED LATCH FUNCTION

4055 -
DRIVER, WITH

BCD TO 7-SEGMENT DECODER/

wDISPLAY-FREQUENCY" QUTPUT

4056 -

BCDTO 7-SEGMENT DECODER/

DRIVER WITH STROBED LATCH

FUNCTION

GENERAL DESCRIPTION

The MMC 4054, MMC 4055, MMC 4056 (G, H
types extended temperature range and the E, F
types intermediate temperature range) are monolit-
hic integrated circuits avalable in 1B6-lead duat in-line
plastic or ceramic package. The MMC 4055 and
MMC 4056 types are singlte-cigit BCD-to-7-seg-
ment decoder/drver circuits that provide level-shif-
ting functions on the chip This feature permits the
BCD input-signal swings (Vg to Vgg) to be the same

as or dtferent from the 7-segment output-signal
swings (Vgp to Vgg) For example, the BCD mput-sig-
nals swings (Vpp to Vggl may be as fow as 0 to -3V,
whereas the output-display drive-signal swing Vg

to Vel may be from O to - BV. If Vg to Vg exceeds

13V, Vgp to Vgg should be at least 4V. The 7-segq-
ment outputs are controlled by the DISPLAY-FRE-
QUENCY (OF) mput which causes the selected seg-
ment outputs Lo be low, high, or a sguare-wave out-
put (for gud-crystal displays)

When the DF mput 15 low the output segments will be
high when selected by the BCD inputs. When the DF
nput 15 high, the output segments will be low when
selected by the BCO inputs When a square-wave (s
present at the OF input, the selected segments will
have a square-wave output that 1s 180" out of phase
with the DF input. Those segments which are not se-
lected will have a square wave output that is in phase
with the input. OF square-wave repetition rates torh-
quid-crystal displays usually range trom 30 Hz (well
above flicker rate} to 200 Hz twell bellow the upper -
mit. of the hqud crystal frequency response) The
MMC 4055 provides a level-shifted high-amplitude
DF output which is required for driving the common
electrode in bgud-crystal displays. The MMC 40586
provides a strobed latchfunction at the BCD inputs.
Decnda&; of all input combinations on the MMC 4055
and MMC 4056 provides displays of 0 to 9 as well as
LPHA — and a blank position. The MMC 4054 provi-
des level shifting similar to the MMC 4055 and MMC
4056 mndependently strobed latches, and common DF
contrd on 4 signat lines. The MMC 4054 is intended
to prowide drve-signal compatibility with the MMC
4055 and MMC 4056 7-segment decoder types for
the decimal point. colon, polarity, and similar display -
nes. A level-shifted high-amplitude DF output can be
obtained from any MMC 4054 output fine by con-
necting the corresponding Input and strobe fnes to a
low and high level, respectively. The MMC 4054 may
also be uthzed for logic-level .up conversion” or
down conversion”. For example, Input-sigral swings
Vg0 to Vggd from +5 to OV can be converted to out-

put-signal swings (Vg to Ve of +5 to -5V, The

lfevel shitted tunction on sl three types permits the
use of different input-and output-signal swings. The
nput swings from a low level of Vge to a high level of
Vpp white the output swings from a low level of Vg to
the same high level of Vpp. Thus, the input and output
swings can be selected independently of each other
over 8 3-to 1BV range. Vgg may be connected ta Vi
when no tevel-shft function is required. For the
MMC 4054 and the MMC 4056, data are transfered
from nput to output by piacing & high voltage level at
the strobe input. A low voltage ievel at the strobe n-
put latches the data mput and the corresponding
output segments remain selected (or non-selected)
while the strobe is low. Whenever the level-shifting
function 1s required, the MMC 4055 can be used by
tself to drive o liguidcrystal display. The MMC
4056 however, must be used together with 8 MMOC
4054 to provide the common DF output.

FEATURES

® Operation of hguid crystals with CMOS cecuits
provides ultra low-power displays

& Fquwvalent AC ocutput drive for liquid-cristal dars-
plays-no external capacitor required

® Voltage doubling across display Von — Veg =
18V results 1in effective 36 V {pp) drive acraoss
selected display segments _

® Low-or high-output level DC drive for other Lypes
of displays

& On chip logic-level conversion for dfferent mput
and output-level swings

® full decoding of all input combinations: “O-8.LH.P,
A" and blank positions

® Input current of 100 nA at 18V and 25°C for
MMC device G, H types

® 100% tested for quiescent current
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ABRSOLUTE MAXIMUM RATINGS

MMC 4054 MMC 4055 MMC qozp

w0

Voo* Supply voltage: G and H types | -0.5 1 20 v
E and F types 0.5 to .18 v
Vv, Input voltage -05to  Vppt+05 ¥
I;S DC input current lany one input) ' +10 ‘mA
- Total power dissipation {per package) 200 mw
Dissipation per output transistor
for Ta = full package-temperature range 100 oW
Ta Operating |
temperature : G and M types -85 to 125 o
E and F types -40 to 85 °C
Tag Storage temperature -B5 to 150 °C
* Aft voltage values are referred to Ve pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop® Supply voltage: (5 and H types 30 18 Vv
E and F types Jto 15 Vv
V, Input voltage Oto Voo v
Ta Operating
tempersture : G and H types 55 to 125 *C
E and F types -40 to a5 °C
CONNECTION DIAGRAMSS
MMC 4054 MMC 4055 MMC 4056
Vip oy o STROBE
N4 2
STROBE 3 ao |20 BCO 2; 13
N3 INPUTS 23: L NPUTS2Y e
STROBE 2 205 P
SPLAY DISPLAY
N2 o g° FREQ. IN
STROBE 1 e o Vee
M1 Vs : 8 Vo
FUNCTIONAL DIAGRAMS
For 4054 For 4055
Ves  Vre Voo Ves  Mir Voo Ford056
i b1 L X;
] u [V L] i ]
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S T8 w1 B o . D on! g P omd T o
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L FRED 18 ARE o
5 THOPE ¢ Cvnrld % % sl iy g f x| STRORE O o 5“3“'@"”
LR .} L HE—oan g " on oispuay o 81 Wb LEELIE] IS o
——1l ] g FRED N ol 'F
N Ay C}_m_;_ f Ld MJ ! —_ g - &{n
FREG i = ewen ot o
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T SEGMENT  OUTPUTS
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MMC 4054, MMC 40858, MMC 405868

TRUTH TABLE
For 4055 and 40586
INPUT CODE OUTPUT STATE DISPLAY CHARACTER
28 22 2 20 a b c d e f g
0 0 0 O T 1 1 1 1 1 o0 5]
0 0 0 1 o 1 1 0 0 0 O 1
c o0 1 0 11 0 1 1 0 1 c
0o o 1 1 1 1 1 1 0 0 1 ]
01 0 0O o 1 1 0 a4 1 1 u
0 1 0 1 10 1 1 0 1 S
0t 1 0 10 1 111 =]
g 1 1 1 1 1 1 0 0 0 0 3
1 0 0 O O T A A I I 8
1.0 0 1 11 1 10 1 1 g
1.0 1 0 o 0 0 1 1 1 0 i
10 1 o1 1 0 1 11 H
1 1 0 O 1 1 0 0 1 11 P
1 1 0 1 1 1 1 0o 1 1 1 |
A1 1 0 °c 0 O 0D 0 0 1 -
£ B 0 0 0 0 0 0 0 BLANK
Data setup time and strobe pulse duration
50%)
DATA IN
50%, %
STROBE tw
N L ts
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MMCG 4054, MMC 4055, MMC 4055

STATIC ELECTRICAL CHARACTERISBTICS

tinder recommended operating conditions)

PARAMETER Veel Vi | Vo [Ves| Voo | Tlow 25°C The
vip v FVEE VP TMax ] Min | Ty | Max | Min. [Max.

L Quescent GandH] -5[0/ 5 0 5 . ! 0.04 5 1__5_5[:
supply types oe/0 0110 10 004 10 300
curent 0 |0/15 0] 15 20 004| 20 6001

0020 0120 100 0081 100 3000 ﬁ.
P
EandF | ~-5{0/ 5 0 5 20 ap4) 20 150
Lypes 0i{G/10 0|0 40 004! 40 300
0 jo/1s 0115 agd o4 80 6001

Vo Cutput G/ 5 0 5 1495 495 4.95
high C10/10 g 10 19.895 595 995 v
voltage 0(0o/15 ) 15 114.95 14.95 14.95

Vo Cutput 015 /0 0 5 005 0.05 0.05
low 0 110/0 o 10 G.05 0.05 0051 v
voltage O 115/0 0115 c.05 0.05 0.05

Vi Input high -5 os/45] 0 5 |35 as 3.5
volLage 0 1/9 g 1017 7 7 v

0 1.5/135] O 15 1 11 , 11

V. input low 5 45/05] 0 5 15 15 195

voltage O 3/1 g 110 3 3 3 Vv
0 13.5/15] € 15 4 4 4

oy Cutput GaudH | -5 {0/ 5 4.5 0 5 [-06 -D.4SI -0.5 -03
fugh types o {0/10 95 8] S |-086 --0.45{ -0.9 -03
current 0jo/15| 135 [0 |15 |-19 -15 | -3 -1 .

41
EaudF { ~5310/ 5 45 ) 5 047 -G 38| 0.9 ~-0.28
types 0 10/10 95 o | 10 047 -(.38] -0.9 -(128
0 10/151 135 0 15 1.58 --1.27} -3 ) ~0.85

tny Output GandH | -5]0/ 5 04 C 5|16 131 26 0.8
fow types 016/10 05 G 10116 1.3 2.8 08
current 0i0/15 15 0| 15| 42 34 | 68 2.4 A

m
Eand# | -510s 5 4 0 5 137 1.1 26 082
Lypes ai0/10 a5 0 01137 1.1 26 09
_ 010/15 1.5 8] 15 § 362 28 68 217

:‘“‘ satinput - Gaud HE g g g ol 18 +0.1 £10 3} +01 t1 | uh

i legkage types
current Y -

- 0|o/15 01| 15 |+03 110 %1 +0.3 +1 | uh
types

C' input capacitance 5 75 pF

*Tinw = ~85°C for Gaud H devices, -40°C for Eaud F devices
* Toapw = +125°0 for Gaud H devices, + B5C for Eaud F dewices
The Mome Margn for both 17 and "7 levetl
TV min with VUU = By
2V min with Vpn ~ 10V
25V min with V{;g; - 15V
St oBrwy mput,
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MMC 4084, MMC 4088, MMC 4088

DYNAMIC ELECTRICAL CHARACTERISTICS |
(Tasw = 25°C. = 50 pF, Ay = 200 k typical temperature coefficient for all Vop values s G.3%/°C, alt -
put nse and falt tmes = 20 ns}

- TEST CONDITIONS ! TYPES
vi v) V) Min. | Typ. { Max.| Min. | Typ. | Max
oML Propagation delay -5 0 5 400 | 800 650 | 1300
toeH time {Any time 1o 0 8} 10 340 680 5751 1180 | ns
Any output} o] 0 15 250 | 500 375 750
LTHL Transition time -5 0 S’ 100 | 200 100 200
(ATRY (Any output) 0 8] 10 100 | 200 100 200 | ns
0 0 15 75 150 75 150
tseewp”  DJ@YA setup time -5 0 5 220 110 220 | 110
0 0 10 100 50 100 50 ns
0] 0 M5 70 35 70 35
tw” Strobe pulse
width ~5 0 5.1 220 | 110 220 | 110
3] 0 i0 100 50 100 50 ng
0 0 15 70 35 70 35

* MMC 4055 and 4056 only

TYRPICAL APPLICATIONS

Dtsplay-driver circuit for one segment, ling

LEVEL- )
SHIFTED OFaur
OFcur
L o
DISPLAY I i I . OISPLAY
DRIVER DRIVER
SEGMENT SEGMENT
INPUT OUTPUT
fo fo gl I* J. (0 tog)
{HIGH =SELECT} g J : 0
—
‘ GFayr
Single-digit liquid crystal display Oigital (0 to +5 to --5V) to bidirectional analog
controf (+5 to —5HV) level shifter
-4
o Vogz $v I l I ANALOG  INPUYSIESY) Vm-SV
3 OF i pra W7 AMPLITUOL [ I
5w pon Fy - ”fl J_ML E? -1 [
;"'mv.ﬁ‘at PTiM 2 : {OHHON r—L-SV IT? e
ki
‘"“%—-—m—;uf—— . AR ELécTancy 1
__,_%___“ ;:v ] mHm: P ’/{‘I ?lﬁt:;‘is ¢ [“—m 5 76 J]
13 BT L P ONTROL —
K] ] X H1
. "—L_Vﬁ\, L :FIJ:: TS| . U L
o ] f My
T = ] 117
U stoeent Yog sV Vige-Sy ANALDG OUTPUTS [a5%) gy 5.4,
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MME AD54, MNMC 4055, MMC 905

Canversion of “H" display 0 F* display

oy

;

Clock display

=H
=
=4
=
-——

R e A L A N
0 Tn} inl 1) i 1
ik Nk 0 ol nl it
: N b v ' . ' 1 .
LT Ll L ] L [

I i [ | 1

LERE)  CRYSTAL {DmpER SLLCTIO0E

Typrcal 3 1/72-cwgit hquid crystal display: (Vg = +5V, Vgg = OV, Vgp = —=10V, DFy = 30 Hz square wave )

STHORE 1 sTRoRt 1 STROBE 3 STROME 4 134
5 Iml - !5\:
HEE 7800 e A BD —
Imilini I ] ) L L
T35 85 5 5 3 L8 S
o fran 8054 “0%8 s
- r -
. A 11
K YN i l l‘lw,
‘ . . '
] AL i BN
r - - o .
} » E‘*]'_]_ 3 i-{l i%) LI [ f@._‘ I-Ij

n addton to the letters L M P and A five other etters can be displayed through the use of simpte logic
creunts preceding and following the 4085 or 4056 devices Figure beilow 18 an exampie of a orcwt that
converts an "M’ display (code 1011) to an 'F" dispfy  One condibion that must be met s that Vgg—Vss It
Vip # Vo the 4054 musY be used to level shift in the appropate places In a simiar manner the letters C,
£ J and U can be displayed These circuits can also be used to drive LED displays provided the esclusive-
(R gates have sufficens autput-current drive The letters B 0. G. 1 O and S may be represented by the
rodes tor nurbers 8 0 B 9. 0 and 5 respectvely, when there & preknowledge that only letters are Lo be
haHay e
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