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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS041

CMOS Quad 3-State
R/S Latches

High-Voltage Types (20-Volt Rating)
Quad NOR R/S Latch — CD4043B
Quad NAND R/S Latch — CD4044B

BCD4043B types are quad cross-

coupled 3-state CMOS NOR latches and the
CD4044B types are quad cross-coupled 3-
state CMOS NAND latches. Each latch has a
separate Q output and individual SET and
RESET inputs. The Q cutputs are controlied
by a common ENABLE input. A logic “1” or
high on the ENABLE input connects the
latch states to the Q outputs. A logic "0” or
low on the ENABLE input disconnects the
latch statss from the Q outputs, resulting in
an open circuit condition on the Q outputs.
The open circuit feature allows common bus-
ing of the outputs.
The CD4043B and CD4044B types are sup-
plied in 16-lead hermetic dual-in-line cer-
amic packages (D and F suffixes), 16-lead
dual-in-tine plastic packages (E suffix),and
in chip form (H suffix).
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CD4043B, CD4044B Types

Features:

® 3-state outputs with common output
ENABLE

® Separate SET and RESET inputs for
each latch

® NOR and NAND configurations

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

B Standardized symmetrical output ‘
characteristics

B 100% tested for quiescent current at 20 V

= Maximum input current of 1 A at 18 V over
full package temperature range; 100 nA at
18 V and 25°C

- B _Noise margin (over full package temperature

range):- 1V atVpp =5V
2VatVpp=10V
 25VatVpp=15V
[ Meaw all requirements of JEDEC Tematwe

Standard No. 138, “Standard’ &;amflcatnons
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4 DOMINATED BY S=1 INPUT 4 A DOMINATED BY A=0 INPUT
CD4043B8 CD40448
TRUTH TABLES
MAXIMUM RATINGS, Absolute-Maximum Valuegs: Recommended Operating Conditions T=259C
DG SUPPLY-VOLTAGE RANGE, (Vpp) For r_m_aximum reliability, nominal operating
Voltages raferenced 10 Vigg TENMING) ...\ .eevenitenet e et aeirieieinsscraeneaenss -05Via+p0v  conditions should be selected so that opera-
INPUT VOLTAGE RANGE, ALLINPUTS .........0vniieneennneesesnneeeinenenen.s 0sVioVpp+osy  Honis always within the following ranges.
DC INPUT CURRENT, ANY ONE INPUT ..o\ tttttitit it ittt toe et e enaantneninrnanreannns +10mA Characteristic * VDDlMin.lMax. Units
POWER DISSIPATION PER PACKAGE (Pp): {vi
ForTp =-559Cto+100°C .............. e et e i re e et r e e et et a e et e e 500mwW
ForTA=+1000Ct0+125%C. ...o0oiinniiinnraircinecanennnss Darate Linaarity at 12mW/9C to 200mW Supply-Voltage Range
DEVICE DISSIPATION PER QUTPUT TRANSISTOR (T = Full Package
FOR TA = FULL PACKAGE-TEMPERATURE RANGE {All PACKage Types) .. ... vueveeerennnn. .. 100mW Temperature Range) | — | 3] 18| v
OPERATING-TEMPERATURE RANGE (TA) . .+ +v v uvveennunrenssennnnennn. ..., -689C to +1250C
STORAGE TEMPERATURE RANGE (Tgigh. .- «vvneeernnnennnnnnnn. U, -es9Cto+150°c  |oF1 or RESET - 15 1160} —
LEAD TEMPERATURE (DURING SOLDERING}: Pulse Width, tyy 10 |80] — fns
Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaX .................... el +265°C 15 |40 —
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CD4043B, CD4044B Types

STATIC ELECTRICAL CHARACTERISTICS

COMMERCIAL CMOS
HIGH VOLTAGE ICs

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- | UNITS
ISTIC 335
Vo Vin |VDD -
v} vy | tv) | 66 | —40 +85 | +126 | Min. | Typ. | Max.
{ Quiescent Device - 05 5 1 1 30 30 - 0.02 1
Current, - o10| 10| 2 2 60 60 | - 002 | 2 A
top Max. — Joi5[5| 4 | 4 | 120 | 120 | - | 002
- 0,20( 20 20 | 20 600 600 - 0.04 20
Output Low 04 05 5 0.64 | 0.61 0.42 0.36 | 0.51 1 -
(Sink) Current 05 |010] 10} 16 | 15 1.1 09 [13 | 26 —
lgL Min. 15 |015] 16| a2 | 4 | 28 | 24 | 34 | 68 | -
Output High 46 | 05| 5 |-064]-061|-042|-036[-0561] —1 - | mA
{Source) 25 05| 5 | -2 |-t8 | 13 {—-1.16(-16 | -32 | -
,CT”;M 95 |010] 10 |—16|-16 |-11 | -09 [—13 | —286 | —
OH T 135 |015] 156 |42 | —4 | —28 | —24 |34 | -68 | —
Output Voltage: - |os| 5| 0.05 - 0 |o00s
‘1 -Low-Level, - 0,10 10 0.05 - 0 0.05
VoL Max.
— 0,15) 15 0.05 - )] 0.05 v
'} Output Voltage: - 05 5 4,95 4,95 5 -
High-Level, — Joj0] 10 9.95 995 | 10 [ -
VOH Min. ~ loa5| 18 14.95 1498| 15 | -
Input Low 05,45 - 5 1.5 - — 1.5
V:fﬂﬂ:h 1,9 | -] 10 3 - | = 3
ILMax 5136 - | 15 a S e B
Input High 05,45 - 5 35 35 — -
Voltage, 1.9 - 1 10 7 7 - —
VIH Min. 1535 - | 15 1 1| - -
input Current _ 5
IjN Max. - 048| 18 |01 [ 201 | #1 | 1 £10~5 ] 20.1{ wA
3-State Qutput
Leakage Current| 0,18 |0,18| 18 | 0.4 | t0.4 | 12 | 12 — |x10-4| 04| uA
louT Max.
AMBIENT TEMPERATURE (Ta)»23°C j}' TEHIHERS AMBIENT TEMPERATURE (14)425°C T T nnAm—thl;’souncz Vﬂ_ll;lGE‘VnslT:
: i 2551 B i ; ST TERERATRE (P
iy : = e Ter et H EATE-To-SOURCE VOLTAGE (Vgsi®-V %
=3 E-TO-S0URCE VOLTAGE (Vg5 v 3 - : i 3
% . asStsboeuaseee 28 gm_ GATE- 70~ SOURCE VOLTAGE (vgs) 6 V-ZHH :555 g
] § Siseass o 3
;20 3 i 3
z 3 oV 200
§ H = = &
5 o g S é
s S § 25t sy z
T © B 5
i T 11T r . 3 1T I;l )| 5 o
DRAIN-TO-SOURCE VOLTAGE {vpg)—V saes sanmen DRAIN-TO-SOURCE VOLTAGE (vpsl—V . . :
Fig. 2 — Typical output low (sink) Fig. 3 — Minimum output {ow (sink) Fig. 4 — Typical output high (source)
current characteristics. current characteristics. current charac teristics.
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CD4043B, CD4044B Types

DYNAMIC ELECTRICAL CHARACTERISTICS a¢ Ta= 25° C; Input t, ty= 20ns, s - D,RAIN-'F:-,:euncz \mugmnij: .
Cp=50pF,R; = 200 K N [EMPERATURE [Tal 23 e PP
GATE 70~ SOURCE VOLTABE (Vgg)e—5 VI E
: ) LIMITS . &8 —Ig
CHARACTERISTIC Vpp ALL TYPES UNITS : g
.o "N TYP. MAX. i o HEE g
. i - ‘ = 2
Propagation Delay 5 . 150 300 - ; 8
Time: tpy . tp|H 10 70 - 140 - s g
SET or RESET to Q ‘ 15 50 100 : A o
3-State Propagation Delay 5 115 230 E’
Time: ENABLE to Q 10 55 110 " ns i 3
tPHZ, tPZH ' 15 40 . 80, ) '
5 90 T 180 | . I F:g 5— M:mmum output high {source)
tpL2. tPZL 10 50 100 P ] current characteristics.
) L 15 : (36 70 -
Transition Time: - _ 5 100 200 2
tTHL' tTLH : 10 ] ‘50 100 ns £
15 40 ' 80 -;
Minimum 5 80 160 -
SET or RESET 10 40 80 ns F o
Pulse Width, ty : 15 20 40 §
Input Capacitance ) H
! - 5 7.
{Any Input} CiN 5 PF
TEST CIRCUITS LOMD CAMCTMNCE (Cy 0
AMBIENT TEMPERATURE (Ta1225°C ji + i 105] AMBIENT TEMPERATURE (Ty )»25°C Fig. & = Typical transition time vs.
2 pas baseysioys ou: H - - load capacitance.
L R T gesss % e ot
3 s ru ZRAT 1 o ‘,zf}z_‘ v
L ey YO i & WA v
§ sessceesisegesyss: w 10* < S L v T
= T T = o 3
. —H g S TLEA L weuts
z (223 Eand T S o* o ] °
% T PPOS B T e Vss
2 amaan gL g Ed
g T 103 5 £ o0 Zqi 5 ~
g N H 15V z -z LOAD CAPACITANG HH
% = AP CL=15 oF 1]
E § o LT LA
£ g - i @
T sBanmas tHHHHHH [ 1
© mtmoﬁunagmucz (CL)—pF 0o 10® 10* 10° 108 107
9205- 27708 INPUT FREQUENCY - Hz 92C5- 20201 Vag
Fig. 7 — Typical propagation delay time Fig. 8 — Typical power dissipation vs. P2C3-2TA0IRY
. foad it; —-SET,
gE;E T ing’:faance frequency. Fig. 8 — Quiescent device current,
—
¥ - T
INPUTE | gur NPUTS 1Mo Voo Mo
Vin - - v ~ NOTE
:‘o‘- - - % - MEASURE (NPUTS s o}—=outpur s o|—=outPuT
. -— :""@' - SEQUENTIALLY, LATCH LATEH
-] Vs - T0 BOTH Vpp AND Vs
- CONNECT ALL UNUSED L R
} NOTE: NPUTS TO EITHER
ves TEST ANY COMBINATION J Voo Of V5g: M2 ug
. OF INPUTS Vs cD40448 Cos0438
92C3-2T44 4R s2¢s-27402 Voo ' 92c5-27707
Fig. 10 — Input voitage. Fig. 11 — Input current. Fig. 12 - Switch bounce eliminator.

3-118



ENAD

LE

CD4043B, CD4044B Types

CHIP DIMENSIONS AND PAD LAYOUTS

0o—

CD4043BH

40—
30—
20—
10—
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CD4044B

“ 4-10
(0.102 —-0.254)
62 -70
(1L575—1.778)

H

W e a0
{0.102-0.254)
62-70
11.575~1.778)

“92C8-2TTH

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10—3 inch).
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl 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 of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1999, Texas Instruments Incorporated



