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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

mCD4043B types are gquad cross-
coupled 3-state CMOS NOR latches and the
CDA4044B 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 outputs are controlled
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 states 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 supplied
in 16-lead hermetic dual-in-line ceramic
packages (D and F suffixes), 16-lead dual-in-line
plastic  packages (E suffix), 16-lead
small-outline package (NSR suffix), and in chip
form (H suffix).
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Fig. 1 — Logic diagrams.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages raferenced to Vgg Terminal} ...............
INPUT VOLTAGE RANGE, ALLINPUTS ...............
DC INPUT CURRENT, ANYONEINPUT ...............

POWER DISSIPATION PER PACKAGE (Pp):

ForTpa=-550C10+1009C .........coevvvnninnnns

For Tp = +1009C to +125°9C

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package TYP®E) . . .....ueenveenennen. .. 100mwW Temperature Range) | - | 3] 18| v

OPERATING-TEMPERATURE RANGE (TR} -+ -+ vvseeevenansinneneeenenennannnns -550C to +128°C

STORAGE TEMPERATURE RANGE (Tgig}. . - ..o veenereennenneaeennaennnnaanannns -es9Cto+1s00c  |oET or RESET - 15 1160} —

LEAD TEMPERATURE (DURING SOLDERING}: Pulse Width, tyy 10 | 80| — Ins
Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MAX .. ..v..vvsrensneeerennnns.., +265°C 15 |40 —

*ALL INPUTS
HO!
PROTECTION NETWORK

.............................. -0.5VioVpp +0.5V

......................................... £10mA Characteristic * VDDlMin.lMax. Units
v}

........................................ 500mW

CD4043B, CD4044B Types

Features: oo
# 3-state outputs with common output b
ENABLE S<O'—:ﬂ_ 2
® Separate SET and RESET inputs for " O3 o
each latch se oa—:ﬂ_ o
® NOR and NAND configurations Rz O-1— o
® 5V, 10-V, and 15-V parametric ratings 5, O —‘°oc
m Standardized symmetrical output Ry O >
characteristics 50 O
a - LA:(H 10 R
B 100% tested for quiescent current at 20 V Ra 0— ¢
= Maximum input current of 1 uA at 18 V over 5 s
full package temperature range; 100 nA at e e *
18 V and 2500 vss 9205 20221R
® Noise margin (over full package temperature CD40438
range): 1VatVpp=5V FUNCTIONAL DIAGRAM
ZVatVDD=10V T
25 VatVpp=16V fs
= Meots all requitements of JEDEC Tentative RO 0 | s
Standard No. 188, *‘Standard Specifications 5102 —Ou
for Description of ‘B’ Series CMOS Devices” .
Applications: ::O“‘, _SOQZ
Holding register in. maulti-register system Ry 02
i : 3 LATCM | | 10~
8 Four bits of independent storage with 530—""" 3
autput ENABLE N
= Strobed register :40—,5 L Oas
w General digital logic 4O
u CD48438 for positive fogic systems nanc O 2 e
& CD4044B for negative logic systems CD4044B Ie
FUNCTIONAL ¥s$
DlAGRAM 92Cs5-20222

L J Q4 L ]
2 NC 2
3 S1 3
4 RI L]
s ENABLE 5
6 R2 [
7’ 52 7
8 V55 8
TOP VIEW
p‘:ﬁ-OTEﬂED TOP ViEw 92(3-24476R1 92C5-24477R1
NC=NO CONNECTION NC = NO CONNECTION
CD4043B TERMINAL ASSIGNMENTS ¢D404a48
SR E|Q s
X x o]oc X
0 O 1]NC+ 1
10 1|1 [o]
01 1|0 1
11 11Aa
“OQPEN CIRCUIT *OPEN CIRCUIT
+NO CHANGE +NO CHANGE
A DOMINATED BY S=1 INPUT A A DOMINATED BY R=0 INPUT
CD40438 CD40448

TRUTH TABLES

Recommended Operating Conditions T5=25°C

For maximum reliability, nominal operating
~0.5V10 +20V conditions should be selected so that opera-
tion is always within the following ranges.

Derate Linaarity at 12mW/OC to 200mW Supply-Voltage Range
{T A = Full Package
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CD4043B, CD4044B Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- UNITS
ISTIC 25
Vo {VIN |VpD -
V} iv) | tv)| 56 | 40 | +85 | +126 | Min. | Typ. | Max.
Quiescent Device - 05| 5 1 1 30 30 - 002 | 1
Current, - o10| 10| 2 2 60 60 - 002 | 2 A
top Max. " ois{ 6| 4 | 4 |120 [120] - | 002 ] 4
- g20[ 20| 20 | 20 600 | 600 | — 0.04 | 20
Output Low 0.4 05| 5 | 064 |061 | 0.42 | 0.36 [ D51 1 -
{Sink) Current 05 |o10] 10| 16 | 15 1.1 09 |13 2.6 -
lgL Min.
, 15 [o015] 15| 42 | 4 28 24 | 34 6.8 —
Output High 46 05| 5 |-064l-061|-042|-036[-051] —1 - | mA
{Saurce) 25 o6 | 5 | -2 |-18[-13 {-1.18|-16 | 32 | -
Current, 95 |010] 10 |—16 |15 | -1.1 | 09 |13 | 26 | -
ioH Min.
: bt 136 (015] 15 |42 | -4 |28 [—24|-34 ]| -68 | -
Output Voltage: - 05| 6 0.05 - 0 0.056
Low-Level, — |o10] 10 0.05 _ 0 |oo0s
VoL Max.
- 0,15 15 0.05 — o _[o0s|
.} Output Voltage: - 05 5 495 4.95 5 -
High-Level, - |o410] 10 9.95 995 [ 10 —
VOH Min. — loas]| 18 14.95 14.95 | 15 -
Input Low 05,45 - 5 15 —_ _ 15
V:rﬂgih 1,9 | - [ 10 3 - | - 3
ILMax. 6135 - | 15 4 - = al
input High 05,45 - 5 35 35 — —
Voltage, 1,9 - 110 7 7 - —
VIH Min. 1535 - | 15 11 n | - -
input Current -5
1IN Max. - 0,18 18 | *01 | z0.1 | #1 1 - |t10 .11 uA
3-State Qutput
Leakage Current| 0,18 |[0,18| 18 | #0.4 ; 0.4 | +12 | %12 — |+10-4| 04| uA
louTt Max.
AMBIENT TEMPERATURE (Ta)»25%C" ] j}' 11! t HTr AMBIENT TEMPERATURE (141725 °C ] I num-'r:-:ouncs v?‘L;lGE(Vnslj: o
: it R iiEcs ; FNERT TSR (B
,L_' [ ‘JT I.i paas H bATE - 7b-90URCE VoLTAGE (Vgs)*— 5V - ?
53 E-TO-SOURCE VOLTAGE {Vgg)<I5 v :a‘ ! tH ;‘ :3 3
£ s =, GATE- T0- SOURCE VOLTAGE (Vgg)15 V11| e d
E 2 1T 11 e z e 1 4 - ¥
§ 20 T+ § \ t HH 15 5
£ Fl -ioviEeth 208
E W 7 1oV H §
S A z 28
[ - SH
o 5 B3 : ok
§ * t :::15 % 2sHr sy .
| st £ : L.#m i : : 5
DRAIN-TO-SOURCE VOLTAGE {Vps)—V DRAIN-TO~S0URCE VOLTAGE (Vps)—V

COMMERCIAL CMOS

HIGH VOLTAGE ICs

92¢3 i mm3

Fig. 2 — Typical output low (sink)
current characteristics.

520520088
Fig. 3 — Minimum output {ow (sink)
current characteristics.

ares-rar2oms
Fig. 4 — Typical output high (sourcel
current charac teristics.
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CD4043B, CD4044B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25° C; Input t,, ty=20ns,

DRAIN-TO-SOURCE VOLTAGE (VD51 —V

QUTPUT HIGH [SCURCE) CURRENT (Lomi—mA

C, = 50pF, Ry = 200 KS) T TR e S
- GATE -TO- SOURCE VOLTABE (Vgg)e-5 v
. LIMITS g F &
CHARACTERISTIC Vpp ALL TYPES UNITS )
= \ TYP. MAX. HH
- g -
Propagation Delay 5 . 150 300 : i
Time: tpy . tpLH 10 70 140 - ns
SET or RESET to Q i5 .60 100 A -
3-State Propagation Delay 5 115 230 FEHHHHH
Time: ENABLE to Q 10 55 110 ‘ns i
tPHZ. tPZH 15 40° 80 : o
5 90 180 | Fig. 5 — Minimum output high {source)
tpL 2. tpz) 10 50 100 ns currant characteristics.
15 .36 - 70 -
Transition Time: | 5 100 200 :
tTHL: 'TTLH 10 ‘60 100 ns £
15 40 80 5
Minimum 5 80 160 i ‘
SET or RESET 10 40 80 ns =
Pulse Width, 1y 15 20 40 %
Input Capacitance ) £
! - 5 7.
(Any Input} Cin 5 pF
TEST CIRCUITS LoD CARCTANCE () —0F
AMBIENT TEMPERATURE (T 1-23°C TTTTH Y H 105] AMBIENT TEMPERATURE (T, )+ 28°C Fig. 8 = Typical transition tima vs.
H P4 Passseints ! 8 - load capacitance,
G EERi s e
o g |
% et W\-““ t ® ) > f:/-,?: Voo
)4 pasEseed phygsspet. w 10 64'3 l‘l'ﬁ!:" v T
i T Y E' s\)'v . ~ o INPUTS
5 Faddd dnnd T 3 0% - ] o
Y T e e 2 Vss
3 amess s aas % e _A
8 T 103 £ e 24l ot [
.5_ . T 15 v z - " oAb capaciance ]
& L r ; ’/ CL218 pF —wmi—eel 1 1]
i == S
L R o i
[ Zc_-—au w - - - ”- % I 3/ a 5 ] (] 7 @
LOAD CAPACITANCE (C{ )— pF [{+] 0 10’ [0 10
9205- 27904 INPUT FREQUENCY - Hz 92C5- 20201 Vss
Fig. 7 — Typical propagation delay time Fig. 8 — Typical power dissipation vs. PRS- 27001 R
vs. load capacitance—-SET, frequency.
RESET to Q, Q. Fig. 8 — Quiescent device current,
v
¥ - by
INPUTS | | QuTPUTS weurs na Voo L
Vin -] -, Voo - NOTE:
-1 - - ? Pl EASURE INPUTS s o}—=outpur s o] —= outRyT
v ,“l_ - . = :‘o'@" - :touturn':l.v. LATCH LATCH
- L = Vs - T0 80TH Vi AND Vs
- CONNECT ALL UNUSED L ]
NOTE: WPUTS TO EITHER
ves TEST ANY COMBINATION J Vpp Of Vsy- Mg ma
. OF INPUTS Vs 040448 CD40438
92C3-2744 105 s2es-21402 Voo 92c5-27707

Fig. 10 — Input voitage.

Fig. 11 — Input currant.
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ENABLE

€CD4043B, CD40448B Types

CHIP DIMENSIONS AND PAD LAYOUTS

o—

CD4043BH

40—
30—
20—
10—

3 4 1
o}

CD4044B

le— 4-10
(0.102 ~0.254)
2-70
1.575—1.778

H

W k—_ a0
(0.102-0.254)
62-70 ‘
11575~ 1.778) -

"92CS-2T7TH

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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Fig. 13 — ENABLE propagation delay time test circuit and waveforms.
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Fig, 14 — Multiple bus storsge.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of 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. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



