& HARRS CD4042BMS

111 ’”
Docember 1992 CMOS Quad Clocked “D” Latch

Features Pinout
* High-Voltage Type (20V Rating) CD4042BMS
* Clock Polarity Control TOP VIEW
* Qand Q Outputs a4 [1] > [16] voo
* Common Clock a1 2] 15] 37
* Low Power TTL Compatible ar [3] [13] D4
* Standardized Symmetrical Output Characteristics o1 3] 13] 03
* 100% Tested for Qulescent Current at 20V cLock [s] 12] @
* Maximum Input Current of 1A at 18V Over Full Pack- POLARITY E E a3

age Temperature Range; 100nA at 18V and +25°C oz [7] 0] 02
* 5V, 10V and 15V Parametric Ratings vss [g] o] @2
* Noise Margin (Over Full Package Temperature Range): NC = NO CONNECTION

- 1V at VDD =5V

- 2Vat VDD = 10V
- 2.5VatVvDD = 15V

Meets All Requirements of JEDEC Tentative Standard
No. 13B, “Standard Specifications for Description of

‘B’ Serles CMOS Devices” n@O— F—@«
A o=
Applications o ®
7 10) @2
¢ Buffer Storage —
H o=
* Holding Register :

* General Digital Logic 03 (13 @ a3

Functional Diagram

Description

-
D4 ._:[ - D
CD4042BMS types contain four latch circuits, each strobed bya _

common clock. Complementary buffered outputs are available 1

from each circuit. The impedance of the n- and p- channel output CLock

devices is balanced and all outputs are electrically identical. ®O— oL
Information present at the data input is transforred to outputs Q

and Q during the CLOCK level which is programmed by the POLARITY

POLARITY input. For POLARITY = 0 the transfer occurs during ©

the 0 CLOCK level and for POLARITY = 1 the transfer occurs VoD ._

during the 1 CLOCK level. The outputs follow the data input

defined above are present. When a CLOCK transition occurs vss .—

(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 CD4042BMS is supplied in these 16 lead outline packages:
Braze Seal DIP H4T
Frit Seal DIP H1E
Ceramic Flatpack Hew

CAUTION: These devices are sensitive to elactrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 3310
Copyright © Harris Corporation 1992 7-868



Specifications CD4042BMS

Absolute Maximum Ratings

DC Supply Voltage Range, (VDD) ............... 0.5V to +20V
(Voltage Referenced to VSS Terminals)

input Voltage Range, Alllnputs ............. -0.5V to VDD +0.5V

DC Input Current, AnyOne Input. .............covevnnnn.. 110mA

Operating Temperature Range. ............... -55°C to +125°C
Package Types D, F, K, H

Storage Temperature Range (TSTG)........... -65°C to +150°C

Lead Temperature (During Soldering) ................. +265°C

At Distance 1/16 £ 1/32 Inch (1.59mm + 0.78mm) from case for

Reliability Information
Thermal Resistance ................ 80 B
Ceramic DIP Package 80°CW 20°CW
Flatpack Package .........c....o... 70°C/W 20°C/W
Maximum Package Power Dissipation (PD) at +125°C
For TA = -55°C to +100°C (Package Type D,F,K) ...... 500mwW
For TA = +100°C to +125°C (Package Type D, F, K)...... Derate
Linearity at 12mW/°C to 200mW
Device Dissipation per Output Transistor ............... 100mW

For TA = Full Package Temperature Range (All Package Types)

10s Maximum Junction Temperature .. .........ovvreriennnennunnss +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS| TEMPERATURE MIN | MAX |UNITS
Supply Current 0D VDD = 20V, VIN = VDD or GND 1 +25°C - 2 HA
2 +125°C - 200 HA
VDD = 18V, VIN = VDD or GND 3 -55°C - 2 UA
Input Leakage Current i VIN=VDDorGND |VDD=20 1 +25°C -100 - nA
2 +125°C -1000 - nA
VDD = 18V 3 -55°C -100 - nA
Input Leakage Current IIH VIN=VDDorGND |VDD=20 1 +25°C - 100 nA
2 +125°C - 1000 | nA
VDD = 18V 3 -55°C - 100 nA
Qutput Voltage VOL15 |VDD = 15V, No Load 1,2,3 +25°C, +125°C, -55°C| - 50 mv
Output Voltage VOH15 |VDD = 15V, No Load {Note 3) 1,2,3 +25°C, +125°C, -55°C| 14.95 - v
Output Current (Sink) I0L5 |VDD = 5V, VOUT = 0.4V 1 +25°C 0.53 - mA
Output Current (Sink) I0L10 |vDD = 10V, VOUT = 0.5V 1 +25°C 1.4 - mA
Output Current (Sink) IOL15 |VDD = 15V, VOUT = 1.5V 1 +25°C 3.5 - mA
Output Current (Source)| IOH5A VDD = 5V, VOUT = 4.6V 1 +25°C - 053 | mA
Output Current (Source)| 10H5B |VDD = 5V, VOUT = 2.5V 1 +25°C - -1.8 mA
OutputCurrent (Source)| IOH10 VDD = 10V, VOUT = 8.5V 1 +25°C - 14 | mA
Output Current (Source)] 1OH15 |VDD = 15V, VOUT = 135V 1 +25°C . 35 | mA
N Threshoid Voltage VNTH |VDD = 10V, ISS = -10pA 1 +25°C 28 | 07 v
P Threshold Voltage VPTH [VSS =0V, IDD = 10pA 1 +25°C 0.7 2.8 v
Functional F VDD = 2.8V, VIN = VDD or GND 7 +25°C VOH>|VOL<| V
VDD = 20V, VIN = VDD or GND 7 +25°C VDD72 | VDDr2
VDD = 18V, VIN = VDD or GND 8A +125°C
VDD = 3V, VIN = VDD or GND 88 -55°C
Input Voltage Low VIL |VDD =5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C, +125°C, -55°C| - 1.5 v
(Note 2)
Input Voltage High VIH  |VDD =5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C, +125°C, -55°C| 3.5 - v
(Note 2)
Input Voltage Low ViL VDD = 15V, VOH > 13.5V, 1,2,3 +25°C, +125°C, -55°C| - 4 v
(Note 2) VOL < 1.5V
Input Voltage High VIH VDD = 15V, VOH > 13.5V, 1,2,3 +25°C, +125°C, -55°C| 11 - v
(Note 2) VOL < 1.5V
NOTES: 1. All voltages referenced to device GND. 3. Foraccuracy, voltage is measured differentialty to VDD. Limit

2. Go/no go test with limits applied to inputs.

is 0.050V max.
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Specifications CD4042BMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

GROUP A LIMITS
PARAMETER SYMBOL | CONDITIONS (NOTES 1,2) | SUBGROUPS | TEMPERATURE| MIN | max | units

Propagation Delay TPHL1 | VDD =5V, VIN = VDD or GND 9 +25°C . 220 | ns

g‘m’ﬁm a TPLH1 10, 11 +125°C, -55°C | - 207 | ns

Propagation Delay TPHL2 | VDD = 5V, VIN = VDD or GND 9 +25°C ; 00 | ns

g;‘::"f)‘oa TPLH2 10, 11 +125°C, -55°C | - 405 | ns

Propagation Delay TPHL3 | VDD =5V, VIN = VDD or GND 9 +25°C . 450 | ns

g‘:gc': 2 o TPLH3 10, 11 +25°C, 55°C | - 608 ns

Propagation Delay TPHL4 | VDD = 5V, VIN = VDD or GND 9 +25°C ; 500 | ns

gl‘:c‘: fg 3 TPLH4 10, 11 +125°C, 55°C | - 675 | ns

Transition Time TTHL | VDD = 5V, VIN = VDD or GND 9 +25°C R 200 | ns

(Note 2) TTLH 10, 11 +125°C, 55°C | - 270 | ns

NOTES:
1. VDD = 5V, CL = 50pF, RL = 200K, input TR, TF < 20ns.
2. -55°C and +125°C limits guaranteed, 100% testing being implemented.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES |TEMPERATURE| MIN | MAX | UNITs

Supply Current DD | VDD = 5V, VIN = VDD or GND 1,2 -56°C, +25°C N 1 WA

+125°C - 30 HA

VDD = 10V, VIN = VDD of GND 1,2 -55°C, +25°C . 2 JA

+125°C . 60 HA

VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C N 2 WA

+125°C X 120 | A

Output Voltage VOL | VDD =5V, No Load 1,2 +25°C, +125°C, | - 50 | mv
-55°C

Output Voltage VOL | VDD = 10V, No Load 1,2 1257, +125°C, | - 50 | mv
-55°C

Output Voltage VOH | VDD = 5V, No Load 1,2 +25°C, +125°C, | 4.95 ; v
-55°C

Output Voltage VOH | VDD = 10V, No Load 1,2 +25°C, +125°C, | 9.95 - v
-55°C

Output Current (Sink) IOL5 | VOD = 5V, VOUT = 0.4V 1,2 +125°C 0.36 . mA

-55°C 0.64 - mA

Output Current (Sink) IOL10 | VDD = 10V, VOUT = 0.5V 1,2 +125°C 0.9 - mA

-55°C 16 . mA

Output Current (Sink) IOL15 | VDD = 15V, VOUT = 1.5V 1,2 +125°C 24 - mA

-55°C 42 ; mA

Output Current (Source) | IOH5A | VDD = 5v, VOUT = 4.6V 1.2 +125°C ~ | 036 | mA

-55°C - | 064 | ma

Output Current (Source) | IOHS8 | VDD = 5v, VOUT = 2.5V 1,2 +125°C - 415 | maA

-55°C . 20 | maA

Output Current (Source) | IOH10 | VDD = 10V, VOUT < 9.5V 1,2 +125°C - 09 | maA

-55°C ; 96 | mA
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Specifications CD4042BMS

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
UMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Output Current (Source) IOH15 | VDD =15V, VOUT = 13.5V 1,2 +125°C - 2.4 mA
-55°C - 4.2 mA

Input Voltage Low VIL VDD = 10V, VOH > 9V, VOL < 1V 1,2 +25°Cés-l;1025°0, - 3 v
Input VoRtage High VIH VDD = 10V, VOH > 9V, VOL < 1V 1,2 +25°Cé;1c25°c, +7 - v
Propagation Delay TPHL1 | VDD = 10V 1,2,3 +25°C - 110 ns
Datainto Q TPLHY VoD - 15v 1.2,3 +25°C - 80 ns
Propagation Delay TPHL2 |VDD =10V 1,2,3 +25°C - 150 ns
Datainto Q TPLH2 VDD = 15v 1,2,3 +25°C - 100 | ns
Propagation Delay TPHL3 | VDD =10V 1,2,3 +25°C - 200 ns
Clockto @ TPLH3 VDD = 18V 1,2,3 +25°C - 160 | ns
Propagation Delay TPLH4 | VDD =10V 1,2,3 +25°C - 230 ns
Clock10 Q TPHL4 VDD - 15v 1.2,3 125°C - 180 | ns
Transition Time TTHL VDD =10V 1,2,3 +25°C - 100 ns

VDD = 15V 1,23 +25°C - 80 ns
Clock Input Rise and Fall TRCL |VvDD =5V 1,2,3 +25°C - * -
Time (Note 4) TFCL VoD = 1ov 1,23 125°C - . -

VDD = 15V 1,23 +25°C - * -
Minimum Data Setup TS VDD = 5V 1,2,3 +25°C - 50 ns
Time VDD = 10V 1,2,3 +25°C - 30 ns

VDD = 15V 1,2,3 +25°C - 25 ns
Minimum Data Hold Time TH VDD = 5V 1,2,3 +25°C - 120 ns

VDD = 10V 1,2,3 +25°C - 60 ns

VDD = 15V 1,2,3 +25°C - 50 ns
Minimum Clock Pulse ™ VDD = 5V 1,2,3 +25°C - 200 ns
Width VDD = 10V 1.2.3 +25°C - 100 | ns

VDD = 15V 1,2,3 +25°C - 60 ns
Input Capacitance CIN Any input 1,2 +25°C - 7.5 pF

NOTES:
1. Al voltages referenced to device GND.
2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized
on initial design release and upon design changes which would affect these characteristics.

3. CL =50pF, RL = 200K.
4. * Not sensitive
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Specifications CD4042BMS

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX UNITS
Supply Current IDD | VDD =20V, VIN = VDD or GND 1,4 +25°C - 7.5 HA
N Threshold Voltage VNTH [VDD =10V, ISS =-10pA 1,4 +25°C -2.8 -0.2 \
N Threshold Voltage AVTIN |VDD =10V, ISS =-10pA 1,4 +25°C - 1 v
Delta
P Threshold Voltage VTP |VSS=0V,IDD = 10pA 1,4 +25°C 0.2 2.8 v
P Threshold Voltage AVTP |VSS =0V, IDD = 10uA 1,4 +25°C - +1 v
Delta
Functional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL < \
VDD = 3V, VIN = VDD or GND VbD72 | voDr2
Propagation Delay Time TPHL |VDD=5V 1,2,3,4 +25°C - 1.35x ns
TPLH +25°C
Limit
NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C fimit.
2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record
TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C
PARAMETER SYMBOL DELTA LIMIT
Supply Current - MSI-1 10D 1+ 0.2pA
QOutput Current (Sink) IOL5 1 20% x Pre-Test Reading
Output Current (Source) IOH5A t 20% x Pre-Tast Reading
TABLE 6. APPLICABLE SUBGROUPS
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Initial Test (Pre Bum-In) 100% 5004 1,79 100, IOLS, IOH5A
Interim Test 1 (Post Burn-In) 100% 5004 1,7,9 IDD, 10L5, IOHSA
Interim Test 2 (Post Burn-In) 100% 5004 1,7, 9 1DD, 10L5, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-In) 100% 5004 1,7, 9 DD, 10L5, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Final Test 100% 5004 2,3, 8A, 88, 10, 11
Group A Sample 5005 1,2,3,7,8A,88,9, 10, 11
Group B Subgroup B-5 Sample 5005 1,2,3,7,8A, 88,9, 10, 11, Deltas Subgroups 1,2, 3, 9, 10, 11
Subgroup B-6 Sample 5005 1,7,9
Group D Sample 5005 1,2,3,8A,88,9 Subgroups 1,2 3
NOTE:

1. 1.5% parametric, 3% functional; cumulative for static 1 and 2.

TABLE 7. TOTAL DOSE IRRADIATION

TEST READ AND RECORD
CONFORMANCE GROUPS METHOD PRE-IRRAD POST-IRRAD PRE-IRRAD POST-IRRAD
Group E Subgroup 2 5005 1,7,9 Table 4 1,9 Table 4
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Specifications CD4042BMS

TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS

OSCILLATOR
FUNCTION OPEN GROUND vDD 9V £-0.5V 50kHz 25kHz
StaticBurn-int] 1-3,9-12,15 4-8,13,14 16
Note 1
StaticBurn-in2 | 1-3,9-12,15 8 4.7,13, 14,16
Note 1
Dynamic Bum- - 8 6, 16 1-3,9-12,15 5 4,7,13,14
In Note 1
Irradiation 1-3,9-12,15 8 4-7,13,14, 16
Note 2
NOTE:

1. Each pin except VDD and GND will have a series resistor of 10K + 5%, VDD = 18V £ 0.5V

2. Each pin except VDD and GND will have a series resistor of 47K 1 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD
=10V 0.5V

Logic Diagram

*ALL INPUTS ARE PROTECTED
BY CMOS PROTECTION
NETWORK

VDD

vss
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LOGIC

L OO Iy

LOGIC BLOCK DIAGRAM
TRUTH TABLE
cLocK POLARITY Q
0 0 D
/ 0 LATCH
1 1 [}
L 1 LATCH
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CD4042BMS

Typical Performance Characteristics

T ™ —T L { ]
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CD40428BMS

Typical Performance Characteristics (Continued)

PROPAGATION DELAY TIME (tPHL, tPLH) (ns)
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FIGURE 7. TYPICAL PROPAGATION DELAY TIME vs LOAD
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FIGURE 9. TYPICAL POWER DISSIPATION vs FREQUENCY

CLOCK
cL

DATA
INPUT ¢
D

Q
OUTPUT §

NOTE 1 I l

NOTE 2

LATCI
LOW DATA

ts |t

LATCH
HIGH DAT,

PHL, tPLH
DTOQORG [—

LOW DATA:
LATCHED:!

tPHL, tPLH

- CLTOQORQ

e
HIGH DATA;

LATCHED:!

NOTES:

1. For positive clock edge, input data is
latched when polarity is low.

2. For negative clock edgs, input data is
latched when polarity is high.

FIGURE 11. DYNAMIC TEST PARAMETERS
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FIGURE 10. TYPICAL TRANSITION TIME vs LOAD CAPACH
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Chip Dimensions and Pad Layout

o
__‘ [ 4-10
{0J02-0.2
[

54)

72 - 80,
{1.829-2.032) 1

Dimensions in parenthaeses are in millimeters and are
derived from the basic inch dimensions as indicated
Grid graduations are in mils (10~ inch).
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