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CMOS

Quad Clocked “D” Latch

High-Voltage Types (20-Volt Rating)

& CD4042B types contain four latch
circuits, each strobed by a common clock.
Complementary buffered outputs are availa-
ble from each circuit. The impedance of the
n- and p-channel output devices is balanced
and all outputs are electrically identical.
Information present at the data input is
transferred to outputs Q and Q during the
CLOCK level which is programmed by the
POLARITY input. For POLARITY = 0 the
transfer occurs during the 0 CLOCK level
and for POLARITY = 1 the transfer occurs
during the 1 CLOCK level. The outputs
follow the data input providing the CLOCK
and POLARITY levels defined above are
present. When a CLOCK transition occurs
{positive for POLARITY = 0 and negative
for POLARITY = 1) the information present
at the input during the CLOCK transition is
retained at the outputs until an opposite
CLOCK transition occurs.

The CD4042B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffixes), 16-lead dual-in-line plastic
package (E suffix), 16-lead small-outline
packages (D, DR, DT, DW, DWR, and NSR
suffixes), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).
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Fig. 1 — Logic block diagram and
truth table.

Features: o a
® Clock polarity control *0 6. 02
® Qand { outputs o —L—0°3
B Common clock 10— ] 200
® Low power TTL compatible - G2 o
s Standardized symmetrical output characteristics . C°3 = 9 4 :
® 100% tested for quiescent current at 20 V 3s
m Maximum input current of 1 A at 18 V over D4 —__| ™ *ZT
full package-temperature range; 100 nA at 40— L O
18 V and 25°C % s
8 5.V, 10-V, and 15-V parametric ratings cLoeK
® Noise margin (over full package s cL
temperature range): poLARITY
1VatVpp=5V 6 O
2VatVpp=10V Yoo O~ szcs 209t
25VatVpp=15V vgsO—  CD4042B
2 Meets all requirements of JEDEC Tentative FUNCTIONAL DIAGRAM

Standard No. 13B, “‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

CD4042B Types

MJ (1 ] Vop
o—t2 -2
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Applications: cw&_—_ ; g;
® Buffer storage ’°""': : :
B Holding register ves—e =
B General digital logic P ——
92CS—-20T38R
TERMINAL ASSIGNMENT
STATIC ELECTRICAL CHARACTERISTICS
CHARAC CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) UNITS
TERISTIC
Vo Vin | VoD +25
v) (V)| (V)| —55 | ~40 | +85 | +125 [Min. | Typ. | Max.
Quiescent — 0,5 5 1 1 30 30 - 0.02 1
Device - 0,10] 10 2 60 60 — 0.02 2 A
Current — f015] 15| 4 | 4 [120[120 | - o002 | a4 | “
Ipp Max. - 0,20 20 20 20 600 | 600 - 0.04 20
Output Low
(Sink) 0.4 0,5 5 0.64 | 0.61 | 0.42 [ 0.36 | 0.51 1 —
Current, 0.5 0,10 10 16 |15 11 0.9 1.3 2.6 -
Ig Min. 1.5 0,15 15 4.2 4 28 | 24 34 6.8 il YN
Output High 4.6 0,5 5 -0.64]-0.61]|-0.42|—-0.36| —-0.51| -1 —
{Source) 2.5 0.5 5 -2 |-18|-13|-1.15[-16| -3.2 —
Current, 9.5 010] 10 | -16[-15]-11]-09|-1.3]| 2.6 -
IoH Min. 135 (015) 15 | -42 | 4 |-28{-24|-34| -68 { -
Output Volt-
age: — 05| 5 0.05 — 0 |0.05
Low-Level, - 0,10 10 0.05 - 0. -0.05
VoL Max. - 0,15 15 0.05 - 0 0.08 "
Output Volit-
age: — 05 5 4.95 4.95 5 —
High-Level, — 0,10} 10 9.95 9.95 10 -
Vo Min. — 0,15] 15 14.95 1495] 15 -
Input Low |0.5,4.5 — 5 1.5 — - 1.5 |
Voltage, 1,9 — 10 3 - — 3
VL Max. [15,135| - 15 4 -] - 4 Vv
Input High 05,4.5 — 5 3.5 345 - -
Voltage, 1,9 — 10 7 7 . -
ViH Min. 15,135 - 15 1 1 - —
Input
Current, — |o18] 18 | 0.1 {01 | ©1 | ©1 — [#10-5{%0.1 | pA
)N Max.
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CD4042B Types

AMBIENT TEMPERATURE (Ta)»28°C
MAXIMUM RATINGS, Absolute-Maximum Values: «
DC SUPPLY-VOLTAGE RANGE, (Vpp) I
Voltages referenced 10 Vgg TOrminal) ...............oeueuirerininansananennnnnnn.. 0.5V to +20V 3 st e,
INPUT VOLTAGE RANGE, ALLINPUTS ..........oiiiiiiiiinneireenanaennnnns ~0.5VtoVpp +0.5V g . }lgi
DCINPUT CURRENT, ANY ONEINPUT ... 0ttt e +10mA ; 1
POWER DISSIPATION PER PACKAGE (Pp): N
FOrTA==85%C10+1000C ... uuuit ittt et e et 500mW H B
ForTo=+1000Ct0+1259%C.........oinninnnn.n ..., .. Derate Linearity at 12mW/°C to 200mW § '
DEVICE DISSIPATION-PER OUTPUT TRANSISTOR 5 HH
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100mw 5 o
OPERATING-TEMPERATURE RANGE (TA). -« v oo it ie i eeeeeeeeeenaannanns -559C to +1259C T
STORAGE TEMPERATURE RANGE (Tgtg) .« . e\ evneeniraenannssaininnseinannnnns -659C to +1500C FOLII x .
LEAD TEMPERATURE (DURING SOLDERING): ORAIN-TO-SOURCE VOLTAGE (Vpg)—~V .
Atdistance 1/16 £ 1/32inch (1.59 + 0.79mm) from case for 108 MaxX .. ......vevrrronneennnnn. +265°C

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

[ JAWBIENT TEWPERATORE (Ta1-25 ¢
RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except as Noted. F
For maximum reliability, nominal operating conditions should be selected so that ks
operation is always within the following ranges: glz GATE - YO-SOURCE VOLTAGE (Vgs)* 3
' ITS g
CHARACTERISTIC Voo LN UNITS g f "
. ’ V) T Min. | Max. : H 83
Supply-Voltage Range . o 3 w
(For Ta=Full Packagé - 3 18 v £ oo, < <
3 - S5
Temperature Range) FHHH €9
5 200 - ° .. os— =
Clock Pulse Width, tyy . 10 100 - ns ‘ e = S
15 60 - Fig. 3 — Minimum output low (sink) current o+
5 50 _ characteristics.
Setup Time, tg 10 30 - ns
15 25 _ onm-r?:ouncz vo_ll.':cz (voszt: o
5 | 120 | - T YRR (B L
Hold Time. t 10 60 _ ns '(:;‘Ts-‘-r&-swace VOLTAGE (Vgs)=-5V HIH -
o 5 | s0 | - i
Clock Rise or Fall 5,10 Not rise or fall uS A &
Time: t,, t¢ 5 15 time sensitive, Asgsansz2as)
i ! »

T
5

OUTPUT HIGH (SOURCE) CURRENT (L oi)—mA

92C3-24320A)

Fig. 4 — Typical output high (source)
current characteristics,

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

-i3 - -5 o Saeassssssuusnnna:
AMBIENT TEMPERATURE (a1 25 °C THFHFHHHH AMBIENT TEMPERATURE (Ty) * 25°C AMBIENT TEMPERATURE (T,) = 25°C o SetEass
TN SRS s s Sasaaas: 21323 i
S AARNARRSR RSN ARRNE A ARRN RS} T - sEnaeanapiy -
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) g H
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seaanana:
- T
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2 3 HHFH HH :
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LOAD CAPACITANCE (C) — pF TOAD CAPACITANCE (C,) — pF
. 92C5-24321R2 92C8-27633 92CS-27636
Fig. 5§ — Minimum output high (source) Fig. 6 — Typical propagation delay time vs. Fig. 7 — Typical propagation delay :imo vs.
current characteristics. load capacitance—data to Q. load capacitance—data to Q.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 26°C; Input t,, t¢ = 20 ns, C; = 50 pF,
A re Y L

CD4042B Types

RL = 200 KQ
v LIMITS
CHARACTERISTIC ‘3',’ UNITS
Typ. Max.
Propagation Delay 150 151: ﬁg
Time: toy . tpLH ns
Data In to Q 15 40 80
_ 5 150 300
Datalnto Q 10 75 150 ns
15 50 100
5 225 450
Clock to Q 10 100 200 ns
15 80 160
- 5 250 500
Clock to Q 10 115 | 230 ns
15 90 180
.. 5 100 200
Transition 10 | 50 [ 100 | ns
Time : tTHL tTLH 15 40 80
Minimum Ciock 15 1000 fgg
Pulse Width, tyy 12 g I
5 60 120
Minimum Hold Time, ty 10 30 60 ns
15 25 50
Minimum Setup 150 g gg ns
Time, tg 15 0 25
Clock Input Rise or Fall 5,10 Not rise or falt
Time: t,, t; 15 | timesensitive. | HS
Input Capacitance, C) _ E
Polarity Input ° 5 e
All Other Inputs — 7.5 15 pF
08| AMBIENT TEMPERATURE (Ty)=25°C i'
x L
[ 10® 6 St
® S e
r ;m‘ £ “"i& £ )155
NOTE | 2 STy
CLOCK | S 103 =
* % v
noTe 2 § 0¥ = =2 OAD CAPAGITANGE —F-H
a . L =15 pF
~ ;. - gL so‘;F — 1T
= | == 2
DATA l I l|o3 10* 10° 0% 107
IN:UT 4 ‘_|s *"H_- i INPUT FREQUENCY —Hz [
LATCH HiGH| | i Fig. 10 — Typical power dissipation vs.
ATA i frequency.
I
{
rl.t:m DATA! I
LATCHED | |
] | s
. 1’ 7 - INPUTS
HIGH DATA /. / ° |
LATCHED Vss
tPHL: tPLH tPHL: tLH
DTOQORT CLTOQORT
“NOTES:

1. FOR POSITIVE CLOCK EDGE, INPUT DATA |$ LATCHED WHEN

POLARITY IS LOW.

2.FOR NEGATIVE CLOCK EDGE, INPUT DATA IS LATCHED WHEN

POLARITY IS HIGH.
: 92C5-27630
Fig. 12 — Dynamic test parameters.

% 92C5- 27401R1

Vss
Fig. 13 — Quiescent device current test circuit.
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PROPAGATION DELAY TIME (tppL, tpry) ~ 0%

AMBIENT TE

60 80 100 120 140

LOAD CAPACITANCE (Cy )} — oF
92¢$-27637

Fig. 8 — Typical propagation delay time vs.
load capacitance—clock to Q

)
|

PROPAGATION DELAY TIME (tpy, tpiy) — m8

AMBIENT TEMPERATURE (T, )+ 25°C

60 80 100 120 140
LOAD CAPACITANCE (C( ) — pF
92¢5-27838

Fig. 9 — Typical propagation delay time vs.
load capacitance—clock to Q.

TRANSITION TIME (ITHL 1 TLs}— P8

40 60 «©
LOAD CAPACITANCE (cu_-pr 208-20322
Fig. 11 — Typical transition time vs. load

capacitance.
¥
INPUTS OUTPUTS
-— |
Vin -y =
;\o—-o -] = b
Yio -] - =
-] =
1 NoOTE:
Vss TEST ANY COMBINATION
OF INPUTS

92CS-2T44RI

Fig. 14 — Input voltage test circuit.



CD4042B Types

INPUTS )
Voo NOTE:
\_@_’ MEASURE INPUTS
o SEQUENTIALLY,
Vss TO BOTH Vpp AND Vsg
CONMECT ALL UNUSED

ttt

INPUTS TO EITHER
i Voo OR Veg-
Vss

92¢8-27402

Fig. 18 — Input.current test circuit.

Chip Dimensions and Pad Layout

W

COMMERCIAL CMOS
HIGH VOLTAGE ICs

’205-!107!

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).
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