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CMOS Liquid-Crystal
Display Drivers
High-Voltage Types (20-Voit Rating)
CD4054B — 4-Segment Display Driver
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CD4054B, CD4055B, CD4056B Types

Features:

u Operation of liquid crystals with CMOS

circuits provides ultra-low-power displays

B Equivalent ac output drive for liquid-

CD4055B — BCD to 7-Segment Decoder/Driver with ™ Voltage doubling across display, e.g.

“Display-Frequency'-Output

CD4056B — BCD to 7-Segment Decodar/Driver with

Strobed-Latch Function

8 CD4055B and CD4056B types are
single-digit BCD-to-7-segment decoder/driver
circuits that provide level-shifting functions
on the chip. This feature permits the BCD
input-signal swings (Vpp to Vgs) to be the
same as or different from the 7-segment
output-signal swings (Vpp to VEg). For
example, the BCD input-signat swings (Vpp
to Vgg) may be as small as 0 to —3 V, where-
as the output-display drive-signal swing (Vpp
to Vgg) may be as large as from 0 to —15V.
It Vpp to VEE exceeds 15 V, Vpp toVgg
should be at least 4V {0to —4V).

The 7-segment outputs are controlled by
the DISPLAY-FREQUENCY {DF) input
which causes the selected segment outputs

to be low, high, or a square-wave output .

{for liquid-crystal displays). When the DF
input is low the output segments will be
high when selected by the BCD inputs.
When the DF input is high, the output
segments will be low when selected by the
BCD inputs. When a square-wave is present
at the' DF input, the selected segments will
have a square-wave output that is 180° out
of phase with the DF input. Those segments
which are not selected will have a square-

wave output that is in phase with the input.

DF square-wave repetition rates for liquid-
crystal displays usually range from 30 Hz
{well above flicker rate} to 200 Hz (well
below the upper limit of the liquid-crystal
frequency response). The CD4085B pro-
vides a level-shifted high-amplitude DF out-
put which isrequired for driving thecommon
electrode in liquid-crystal displays. The
CDA40568 provides a strobed-latch function
at the BCD inputs. Decoding of all input
combinations on the CD4055B and CD40568
provides displays of 0 to 9 as well as L, P,
H, A, —, and a blank position.

The CD4054B provides level shifting similar
to the CD4055B and CD40568B independently
strobed latches, and common DF control on
4 signal lines. The CD40548B is intended to
provide drive-signal compatibility- with the
CDA40558 and CD4056B 7-segment decoder
types for the decimal point, colon, polarity,
and similar display lines. A level-shifted
high-amplitude DF output can be obtained
from any CD4054B output line by connect-

STROBE X 2
crystal displays — no external capacitor required A
w:ﬁ?s :3 4
VDD — VEE = 18 V results in effective 20 —*
36 V p-p drive across selected display o '“‘3!2 :
segments Y55 — 8
8 Low- or high-output level dc drive for * 7-SEGMENT
other types of displays gureuts stcs-244a7
® On-chip logic-leve! conversion for different
input- and output-level swings
= Full decoding of all input combinations: CD40568

09,1, H,P, A~ and blank positions

® Strobed-latch function—CD4054B Series
and CD4056B Series

® DISPLAY-FREQUENCY {(DF) output

for liquid-crystal common-line drive signal—

CD40558B Series {CD4054B Series also:
see introductory text)

® 100% tested for quiescent current at 20 V

B Maximum input current of 1 zA at 18V
over full package temperature range;
1006 nA at 18 V and 25°C

& Noise margin (over full package temper-
ature range):

1VatVpp=5V
2VatVpp=10V
25VatVpp=15V

8 5.V, 10-V, and 15-V parametric ratings

Applications

8 General-purpose displays
Calculators and meters
Wall and table clocks
Industrial control panels
Portable lab instruments
Panel meters

Auto dashboard displays
Appliance control panels

ing the corresponding input and strobe lines
to a low and high level, respectively and
applying a square wave to DFjy. The
CD40548 may also be utilized for logic-level
“up conversion” or “down conversion”’. For
example, input-signal swings (Vpp to Vsg)
from +5 to 0 V can be converted to output-
signal swings (Vpp to VEE) of +6 to -5 V.
The level-shifted function on all three types
permits the use of different input- and out-
put-signal swings. The input swings from a
low level of Vgg to a high level of Vpp while
the output swings from a low level of VEE to
the same high level of Vpp. Thus, the input
and output swings can be selected indepen-
dently of each other over a 3-10-18 V rangs.
Vgg may be connected to VEE when no
level-shift function is required.

For the CD4054B and CDA4056B, data are
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Terminal Assignment

STROBE 4 0 Voo

DISPLAY FREQ IN 2 INd
cut 4 3 STROBE 3

ouT 3 4 IN3
outz —s STROBE2

QuUT ) [] N2
Ve ? STROBE |

Vss a INI

920S-24485

CD40548 Terminal Assignment

OISPLAY FREQ.OUT —11® Voo
22 2 f
B¢ 2; 3 ]
INPUT: 4 N
$)2 p 3 Ur-seoment
T
DISPLAY FREQ.IN —] & o | OuTRUTS
Vee 7 b
vss [ o

32C8-24486

CD40558 Terminal Assignment

transferred from input to output by placing
a high voltage level at the strobe input. A
low voltage level at the strobe input latches
the data input and the corresponding output
segments remain selected {(or non-selected)
while the strobe is low.

Whenever the level-shifting function is re-
quired, the CD4055B can be used by itself
to drive a liquid-crystal display (Figl16 and
Fig.20). The CD4056B, however, must be
used together with a CD4054B to provide
the common DF output (Fig.19). The capa-
bility of extending the voltage swing on the
negative end (this voltage cannot be extended
on the positive end) can be used to advantage
in the setup of Fig.18. Fig.17 is common
to all three types.

The CD4054B-, CD4055B-, and CD4056B-series
types are supplied in 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (M, M96, MT, and NSR suffixes), and
16-lead thin shrink small-outline packages (PW
and PWR suffixes). The CD4054B- and
CDA4056B-series types also are supplied in 16-lead
hermetic dual-in-line ceramic packages (F3A
suffix).

Copyright © 2003, Texas Instruments Incorporated
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Fig.4 — Typical propagation delay time vs.
load capacitance for CD40548.
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CD40548B, CD4055B, CD40568B Types
V55 _V_e-z _Vcﬁﬂwu ss S'?VEE vno s |AMBIENT TEMPERATYAE n.)-zs:'c
W o G| me rt-——t—-+-— l
sTROBE 4(1) . lout 3 o " '—_‘ ..lL_@: §
N3@ 8 e @ 2l & H H—®© f{‘
smuaza £ g : e 203 %, 2 " ;
@ 5 T2 - H Y —l—(:)c 3 8
w 2{DHaTeHH @ 1 % ﬂ@ 3 oEﬁ & | S = ‘.'...
sTRBE 2() 2 our DISPLAY. g98 | 3 _:_@. %
w1 @kren] ~J|L© e e :
STROBE I (ig) Y oy N |—®| K
DISPLAY- SFowt | l %
FHEG. IN —__beosd | =@
Voo I 0 SFIESET)LSYJ-T LOAD CAPACITANCE (CLI-pF
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Fig.1 — CD40548 functional diagram.
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Fig.2 — CD40558 functional diagram.
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Fig.3 — CD40568 functional diagram.

TRUTH TABLE FOR CD4055B and CD4056B

25 50 i3 160
LOAD CAPACITANCE (Cy )~ aF

92(5- 28488
Fig.5 — Typical propagation delay time vs. load
capacitance for CD4055 and CD40568.

AMBIENT TEMPERATURE (Tg}s25°C

TRANSITION TIME { 17on. 1T, )= N®

CD4054B TRUTH TABLE
DF IN ST QuT
DISPLAY
INPUT CODE QUTPUT STATE
0 0 1 0 CHARAC-
3 2 1 0
1 0 1 1 2 2 2 2 2 b hd d hd f 9 T_ER LOAD CAPACITANCE (C_ ) ~pF
0 1 1 1 o|o 0 111 1] 1]1]0 L s2¢5-20490R1
Fig.6 — Typical transition time vs,
1
1 1 1 0 0o 1 o 1y 1| 0jJojo]o ! load capacitance.
X X 0 - ojJo|1}0 tf1f o110 i~
_ , cjoj1]1 T t]p1jojoqn = 105, [AMBIENT TEMPERATURE+FULL PKG. TEMP. RANGE 11
X = Don't Care. oft1lo|lo|flef 1] 1fofol[111 It Y Ay WY M T
*Depends upon the input mode i |05 MAXINUM PACKAGE DISSIPATION » 200 m
; . of1]o]1 tlof 1{1]a|1]n = e T AR
previously applied when ST = 1. =! I 5 = o
o110 1ol 11 1]1]1 —, £ 0 2 bl
— z T oo b’
1|11 1|1 1]oloflofo ! R RS2 e) 2420 T
— B ¥
vlofeloflfr] ] ] — R e Pt a i T
__ 2 o 9_3 %— | |
1(olof1 il 1ol ]q I— & LA —— LOAD CAPACITANGE (€, 1+30 oF ]
x 2 ——— G "I8 oF ]
1folifelo] ol o[ 1T 1] 10 i 2 ol bl
tlofv|1 f[e] 1] 1fo[1]1]n — PR
1{1|o]o 11feloel 1|1} I A 102 0 04 0%
= INPUT CLOCK FREQUENCY (fgy }— kHz
1 1 0 1 1 1 1 Y 1 ! i :_II 92CS - 26393R(
11 110 0 ofojofofn - Fig.7 — Typical input clock frequency vs.
HEEREIE olofofojo BLANK pawer dissipation.
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CD4054B, CD40558, CD40568B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS

DCINPUT CURRENT, ANY ONE INPUT .. .. it ciairie i entieeieiasaneeienvnnnnins +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA = -880C 0 +100%C L.t ittt ittt ittt e e et i e e er v naaes 500mW

ForTa=+100°C10+1259%C. .....oicinvirrviniinieinans Derale Linearity at 12mW/OC to 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) .. .....oveneerrnneiennnes 100mW
OPERATING-TEMPERATURE RANGE (TA) . -+ oottt ettt i ae it aeieieieeiaaeeannenn, -550C to +125°C
STORAGE TEMPERATURE RANGE L I N -659C to +1509C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaxX .. ....vuvereiveieurnresenenns +265°C

STATIC ELECTRICAL CHARACTERISTICS

AMBIENT TEMPERATURE (Ty }=25°C
<
E
L
s Y
3 Wes
- ’_vt_:'\—‘
E =,
8 g ‘e*" HH
3 HHHTAS H
HHH <« 10V
- 0 p,f\. ans
5 10 9y
a 1
3 s
1
T
T
1T

8 Y 13
DRAIN-TC - SQURCE VOLTAGE (Vus)—\l
$2C3- 35983

Fig.8 — Typical n-channel output low (sink)
current characteristics.

AMBIENT TEMPERATURE { Ty ) »25°C

o
£
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) -"§ "
Characteristic |Veg [Vss! Vg [ V)N IVpp Units =
[ vi] v | v [ +25°C £
-559] 400 | +85°|+1250] Min. | Typ. [ Max. 2o 3
Quiescent Device | =5 | O 5 5 1601150 | - 004 5 |puA % O E‘Y.o._sounczxwumswes” o
Current,Ipp | 0] 0O 10 10 300 300 - | 6.0a] 10 F TR 83
MAX. 0] 0 5 20 600 600 — | 0.04] 20 O P e
0] o 20 100 | 3000/ 3000] — ] 0.08] 100 o °s
Output Voltaye: 5 Fort = |'<"
ol o 05| s 0.05 - 0 |00 o 5 s %6 s
Lowlevel VoL | 0] 0O 0,10] 10 0.05 0 0.05 PRAIN-TA-SOUR € vorTase Wos'-vszcs-uuz E >
max. [ 0] 0 0,15] 15 0.05 - 0 |0.05 ) - ) -
0T o 0571 5 108 295 % - v Fig.9 — cM’ZZmrlZ]h"r:ch:;?:t’: ;urpur low {sink) 8 =
High Levet, Vou|[ 0] © 0,10] 10 .95 9.95 | 10 wrrentehe '
MIN.| 0] 0 0,15] 15 14.95 1495 15 ORAIN- TO-SOURCE YOLTAGE {Yps)—Y
0.5 -I5 nd ] -5
Input Low ! AMBIENT TEMPERATURE (TAl-25°C
Voltage 0] 0] 45 5 1.5 - - |15 1
viemax | o] o] 9] 10 3 ) 21
0] 015135 5 4 — T -1 3
Input High -5 | 0 0545 5 3.5 35 - - v g
Voltage, 0] 0] 18] 10 7 7 [ - | - g
. ATE - TO-SOURCE VOLTAGE (V
VIHMIN 79015138 15 11 11 - - ST :
H
o
Output Low 73
(Sink] -5 0-45 5 | 098/092067[055] 08 | 16| - ot ,_§
Current, IoL{ 0| 0| 05 10 [ 098] 092|067 |055] 0.8 1.6 - 5
0115 151 36| 34 | 24 2 29 | 58 Al %
Output High | =5 ] 0 | 45 5 | 06| 055| 035 03] 045 09| — |™ HOTTHH |
_ {Source) 0] 095 10 ] 06] 055|-035 03] 045] 098] = Fio 10— Typicel o-chonmel high (source)
Current. | — - - — - — — ig. 10 — Typical p-channel output high (source
Jdon [0 6135 1519 18| 12]-11][-15] -3 curomt charactoristics
input Current, —To- —
i 0 0 ~ loas| 18| +01] +o1 ‘o " 8 i10_5 £0.1| uA DRAIN ‘ni SOURCE vriL:AsE (Vsz_sv .
AMBIENT TEMPERATURE (Tp)25°C H
HH <
Voo = ’Ii:
! hresy
Vo - HH &
oy, INPUTS Voo E
° 4 HF GarE - VOLTAGE {vgg)™ &
vss INPUTS QUTPUTS v 5 =
- - =~ 8
Vin -] b H
F— ?b—- =] - * g
viL - L = -" _é
<] o= = -
v NOTE: g
Vss TEST ANY COMBINATION 3
OF INPUTS
vssszcsfz'uoml FCS-214IRI e
_ Fig. 13 — Minimum p-channel output high
Fig. 11 — Quiescent-device-current test circuit. Fig. 12 — Input-voltage test circuit. (source) current characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ta =259C, C = 50 pF, Input t,,t = 20 ns,
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€CD4054B, CD40558B, CD40568B Types

RL = 200 kQ
CONDITIONS ALL PAELT;: TYPES
VEE |V Vpp
CHARACTERISTIC E|VsS CD4054 | CD4055,cD4056 | UNITS
V)| (W) | (V)
Typ. | Max, Typ. | Max.
Propagation Delay Time, =5 0 5 400 | 800 650 | 1300
tPHL PLH 0 0 10 | 340 { 680 575 | 1150 ns
{Any Input to Any Output) 0| 0 [ 15 | 250 | 500 375 | 750
Transition Time, t t =5 0 5 100 | 200 100 | 200
(A O THLTLH ™51 10 [ %00 200 | 100 | 200 ns
ny Output) 0] 015 | 75 [ 150 76 | 150
. 5] 0] 5 [110]220 110 | 220
M D
Tiam e Setup 0] o0 | 1050100 50 | 100 ns
ime, tg
15 | 356 | 70 35 | 70
Minimum Strobe Puise 51015 [110)220 110 } 220
Width. 1 ® 0] o0 | 10 | 50 | 100 50 | 100 ns
W o] o |[15 |3 |70 35 | 70
Input Capacitance, CjN
(Any Inpu] -t - | = 5 | 7.5 5 | 7.5 pF

* CD4054 and CD4056 only.

RECOMMENDED OPERATING CONDITIONS at Tp = 250C (Unless otherwise specified)
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

VEe | Vss | VoD LIMITS
CHARACTERISTIC V) ) ) Min T Mox. UNITS
Supply Voltage Range:
{At Ta = Full Package 3 18 A
Temperature Range)
) 0 5 220 =
Setup Time (tg)® 0 0 10 100 — ns
0 0 15 70 -
-5 0 5 220 -
Strobe Pulse Width (ty)® [ 0 0 10 | 100 - ns
0 0 15 70 -
® For CD4054 and CD4056 only.
'Ela\ DF"‘,ES-D—\ BCD ,1(‘:2_\ [-1a+) BCD
04055 gTCD‘tOEﬁ gur D405S glr coa0ss DJTcmoss or cp4085 o
WD ¢ T | T T, 1T
— = [t S (e [ gt —
ORI 1 I
||_“ :l_ll : : 4|_|| ||_|i ll___,l.
7[ s ~— _[: ~ A _[ s o - . ra ~ t 4

LIQUID~ CRYSTAL
COMMON ELECTRODE

92C¢5- Z0095R2

Fig. 16 — Clock display: Vpp =0 V, Vss =5 V, Vgr=—15V, DF 1y = 30 Hz square wave.
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INPUTS
g
Yoo - NOTE
% @ - - MEASURE INPUTS
° SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vgg
- COMNECT ALL UNUSED
NPUTS TO EITHER
Vop OR Vg5-
Ves

92¢8- 27402

Fig. 14 — Input-current test circuit.

v A N
DATA

STROBE 50% 0%y !
]
1ty *20ns !
= 15

920S5-27053

Fig. 15 — Data setup time and strobe
pulise duration.

LEVEL-

SHIFTED
OFgur —‘_! DFoyt
'p—-.’ DISPLAY
== DRIVER
DISPLAY T SEGMENT
ORIV ER DUTPUT
SEGMENT (a TO g}
PUT == |k=n
lo TOg}
(HIGH«SELECT) _“_r*_-l Doyt

P2C3- 20093IM

VoD
D oo LT LML LML

OFguT

Voo
OF our I””l“ll”l”lll”“l
veg

Vo

%

SEGMENT IN 00 l [ I |
VEE
v

SEGMENTOUT | O°
VEE

+{vpp-vee!
ov
= {¥pp=Vgg!

#RESULTANT LIQUID-CRYSTAL SEGMENT WAVEFORM If DFgyT IS

DFpy *DISPLAY-FREQUENCY INPUT
DFguTe LEVEL-SHIFTED DISPLAY- FREQUENCY OUTPUT

APPLIED TO LIQUID-CRYSTAL COMMON LINE

92CS-20094R|

(b}

Fig. 17 — Display-driver circuit for ane segment line

‘and waveforms,
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CD4054B, CD4055B, CD40568 Types
*5  ANALOG NPUTS [tSV) N :No. 4 e
| l / L -\ No.3 STROBE 0P DP D.P
-5 Vpp* + 5V No. No.2” STROBE ‘ y
Vppr5V ? ? e STROBE 45V
CD40I168
]‘E” . 1™ e ,',‘_"gi B
o lr— A
1 T I [3
W eoaose i - Tt T T 0
" DFIN ) 1 s CD40%6 CD4056 CD&056 C04054
BT . — I [, Ty
HYPHMEN
Vsgro¥ — / Vs w5 ¥ —_ - J- I I OFour
Vg -5V ss r '} -~ 9 | i r=1 r-r—"n
ANALOG OUTPUTS (45 v} AT P B II l | ; l I | 1 I I ]
92C5-20096R2 | ; _j I_ -J —_ i | i ]
g o B P T T I
Fig. 18 — Digital {0 to +5 V) to bidirectional analog o g tlERE L4 {(Bop—— (Uoe-—=;| [\Hpe— )
control (+5 to —5 V) level shifter. 1 T T
vop
DF iy DFout - 92CM- 21859R1
I Fig. 19 — Typical 3%-digit liquid-crystal display:
Vpp=+5V,Vss =0V, Vgg=—10V,
1 DF i = 30 Hz square wave.
BCD IN FROM

COMMON
ELECTRODE

) 1\
— 14
- —1 ‘ @—ﬂ
I.,| cp40ss
oR
£ : Ve ch40ss
b -
Ic . . 5 14
\/lpl ! . 2 €04030)—b
. ) . ' -
R L= . 21
SEGMENT . .
Vss VEE  glEcTropes ; 20 7
Fipg* 30 H2 SQUARE WAVE, cD403g) ¢
i hianL I TUDE ¢
9205-20089 R2 F, = DISPLAY- FREQUENCY
BFouT " ST T8 v AMPLITUDE :
Fig.20 — Single-digit liquid-crystal display. [ ]

925 -27058

DTL, ,OR
OMOS LOGIC

CD4055

o «aaenca

Fig.21 — Conversion of “H" display to “F* display.

In addition to the letters L, H, P, and In a similar manner the letters C, E, J, and
A (See the truth table), five other letters U can be displayed. These circuits can also
can be displayed through the use of simple be used to drive LED displays provided the
logic circuits preceding and following the exclusive-OR gates have sufficient output-
CDA4055B or CD4056B devices. Fig.21 is an current drive.

example of a circuit that converts an “H"”

% The letters B, D, G, I, O, and S may be rep-
display (code 1011) to an “F* display.

e in heses ore in millimetsrs and an resented by the codes for numbers 8, 0, 6,
derived From the bauo inch dimemsioms s ;,‘ dicat:df One condition that must be met is that 1, 0, and 5, respectively, when there is pre-
Grid graduations are in mils (103 inch). VEE=Vss. If VEE#VgS, the CD4054B must knowledge that only letters are to be dis-

be used to level shift in the appropriate places. played.

82
(1.575-1.778)

77-85
-2159)

.- - . Vo +
o= R - ' : __ 1 [ . __Na R
- . - !.._ 4-10 :
l'_(o.nog—:fzsn o s . I 102024 1o J
72-80 (2°287-2 489) secu- 35108 ’ 12.206-2.489) 1
(1.829-2 032 9208~ 27062 : s2cm- 30107
Dimensions and pad layout for CD40548H, Dimensions and pad lfayout for CO40558H Dimensions and pad layout for CD40568H
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finis MSL Peak Tem Op Temp (°C Device Markin Samples
derabl i kage Typ kag i kag | d/Ball Finish k p p p i king pl
® Drawing Qty @ ® ® (@5)
CD4054BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55t0 125 CD4054BE Samples
(RoHS) -
CD4054BF3A ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to0 125 CD4054BF3A Samp
CD4054BM ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4054BM Samples
& no ShiBr) e
CD4054BM96 ACTIVE SolIc D 16 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to0 125 CD4054BM Samples
& no Sh/Br) -
CD4054BPW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CM054B P
& no Sh/Br) P
CD4055BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CD4055BE T
(ROHS) D
CD4055BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CDA4055BE Samples
(ROHS) ]
CD4055BM ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to0 125 CD4055BM Samples
& no Sh/Br) -
CD4055BPW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CMO055B iy
& no Sh/Br) L
CD4056BE ACTIVE PDIP N 16 25] Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CD4056BE Sarples
(RoHS) B.e=
CD4056BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CD4056BE Serles
(RoHS) LA
CD4056BF3A ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 CD4056BF3A Samp
CD4056BM ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4056BM -
& no Sh/Br) B
CD4056BM96 ACTIVE SoIC D 16 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4056BM Samples
& no Sh/Br) -
CD4056BM96E4 ACTIVE SoIC D 16 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CD4056BM Samples
& no Sh/Br) -
CD4056BM96G4 ACTIVE le][) D 16 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CD4056BM g
& no Sh/Br)
CD4056BME4 ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4056BM SEIIl'lplvf
& no Sh/Br) es
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking Samples
) Drawing Qty @ ® o (5)

CD4056BMG4 ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CD4056BM
& no Sb/Br)

CD4056BMT ACTIVE SolIc D 16 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CD4056BM
& no Sh/Br)

CD4056BPW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -551t0 125 CMO056B Samples
& no Sh/Br) 2l

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan- The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www:.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

S MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4054B, CD4054B-MIL, CD4056B, CD4056B-MIL :
« Catalog: CD4054B, CD4056B

o Military: CD4054B-MIL, CD4056B-MIL

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

7 +‘ [+ KO |<—P1—>1

R R R T

Reel k |
Diameter
Cavity —>I A0 I<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

I 1 I
Q3 1 Q4 Q3 1 Q4 User Direction of Feed
| % A | v
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) [ (mm) | (mm) | (mm) [Quadrant
(mm) |W1(mm)
CD4054BM96 SolIC D 16 2500 330.0 16.4 6.5 10.3 21 8.0 16.0 Q1
CD4056BM96 SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4054BM96 SoIC D 16 2500 333.2 345.9 28.6
CD4056BM96 SOIC D 16 2500 333.2 345.9 28.6

Pack Materials-Page 2
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[ill

J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE

14 LEADS SHOWN

PINS *x
o 14 16 18 20
B 0.300 0.300 0.300 0.300
(7.62) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
alaiaiaialialn 8 VA 0785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) c B MN — | — — | —
l C WAX 0.300 | 0.300 | 0.310 | 0.300
PIVEVEVEAVAURY (7,62) | (7.62) | (7.87) | (7,62)
‘J L 7 0245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C MN : : : :
TR D] (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52)
—»| ¢ 0.005 (0,13) MIN

0.015 (0,38) |‘7 4"
T

0.200 (5,08) MAX
L _ Vv ¢

t 0.130 (3,30) MIN

*‘ L’ S0 (0% \‘/ 0-15°

Seating Plane

0.014 (0,36)
0100 (2,54)

0.014 (0,36)
0.008 (0,20)

4040083/F 03/03

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package is hermetically sealed with a ceramic lid using glass frit.

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.
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N (R—PDIP—T**)

16 PINS SHOWN

PLASTIC DUAL—-IN-LINE PACKAGE

16 9

WA AW A Wt WAl i Wt

D,

0.260 (6,60)
0.240 (6,10)

| N R S S IS V= IS I S e
1 8
0.070 (1,78)
0.045 (1,14) A\

0.045 (1,14)
> r 0030 (0.76) 0.

020 (0,51) MIN

| )

(\

0.200 (5,08) MAX

*x

- FINS 14 16 18 20

A MAX 0.775 | 0.775 | 0.920 | 1.060
(19,69) | (19,69) | (23,37) | (26,92)

A VN 0.745 | 0.745 | 0.850 | 0.940
(18,92) | (18,92) | (21,59) | (23,88)

MS—001

VARIATION AA B8 AC AD

0.325 (8,26)
0300 (7.62) €

0.015 (0,38)

+—Y i Seating Plane ?
? 0.125 (3,18) MIN 0.01

J 0.430 (10,92) MAX L

Gauge Plane

0 (0,25) NOM

0.021 (0,53)
1 5.015 (0,38) . .
[©]0.010 (0,25) ] / \
\ !
‘\\ /’ 14/18 Pin Only
- 20 Pin vendor option @
4040049/ 12/2002
NOTES:

A, All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

A Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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D (R—PDSO-G186)

PLASTIC SMALL OUTLINE

0.394 (10,00)
b 0.386 (9,80) d
A\
16 9

0.244 (6,20)
0.228 (5,80)

< - - 0.157 (4,00)

\ 0.150 (3,80) A\

JAUBBEORE
s JLWOW

0.012 (0,31

)

! I
1
\ )
A 4 ] - - - - - ¢ \ Ej\ 7 /k
0.010 (0,25) NS
L 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25) // N
0.005 (o,wa)l ; \
A
. v ///\ \ {[0.004 (0.10)
Gauge Plane —4— : == !
ﬁ 7= ﬁ Seating Plane
0.010 (0,25) 0-8' N L7
~] _—
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06/11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS-012 variation AC.
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LAND PATTERN DATA

D (R—PDSO-G16)

PLASTIC SMALL OUTLINE

Example Board Layout Stenilllogep%mngs
(Note C)
—— ~—16x0,95
A—I |<—1 4x1,27 ‘ ——l |<—1 4x1,27
L A ] 16x1.50 L - 1111
oo ouy * ooty r
5,40 5.40
A
:I_II_I)I_II_II_II_II_II_I LA A
\I_II_I/I_II_II_II_II_II_I NSRS SREREEN
\[ -
]
]
,’ Example
i Non Soldermask Defined Pad Example
! - Pad Geometry
i/,» (See Note C)
J ——
/
fo
! 1,55 | Example
! * / Solder Mask Opening
! : (See Note E)
! ——ll~—0,07 ]
\ All Around /
\, /
N Vs
. L
N~——— -~ —
4211283-4/E 08/12
NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—-7351 is recommended for alternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC-7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G16)

PLASTIC SMALL OUTLINE

(@]
[op]
(@3]

[ep]

"l

il

Ty
O
IEEEEET .
1 8
%
£\
\
l@MU—U—U—U—U—U—U-/i Seating Plane ‘ WFL
L 1,20 MAX

[~ ]o10

4040064—4/G 02 /11

NOTES:

A. All linear dimensions are in millimeters.

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Mold flash, protrusions, or gate burrs shall

@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC M0O-153
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LAND PATTERN DATA

PW (R—PDSO—G16)

PLASTIC SMALL OUTLINE

Example Board Layout
(Note C)

—>| |<—1 4x0,65

LA
Juuuouut

5,60

Example
Non Soldermask Defined Pad

Sten(cil Openings

Note D)
—= ~=— 16x0,30
; — 14x0,65
AN
1S T T

f

5,60

it

Example
Pad Geometry
(See Note C)

/o

! 160 \ Example

! ’ / Solder Mask Opening

'\‘ * | /- (See Note E)

\ —l~—0,07 /

\ All Around /
\\\ ’/,
~. L
N~——— -~ —
4211284-3/G 08/15

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TlI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation  www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

TI E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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