HARRIS CD4724BMS

December 1992 CMOS 8-Bit Addressable Latch

Features Pinout
* High Voltage Type (20V Rating) CD4724BMS
« Serlal Data Input TOP VIEW
« Active Parallel Output J
« Storage Register Capability Ao 1 6] voo
* Master Clear w2 is] Reser
« Can Function as Demultiplexer a2 E E WRITE DISABLE
+ Standardized Symmetrical Output Characteristics o E -1——5' DATA
+ 100% Tested for Quiescent Current at 20V o [8] ] av
* Maximum Input Current of 1A at 18V Over Full Pack- @ E E e

age Temperature Range; 100nA at 18V and +25°C os [7] o] 05
« Nolse Margin (Over Full Package/Temperature Range) vss [3] 9] ¢

- 1V at VDD = 5V

- 2VatVvDD = 10V

- 2.5V atvDD = 15V
* 5V, 10V and 15V Parametric Ratings Functional Diagram
* Meoeots All Requirements of JEDEC Tentative Standard

No. 13B, “Standard Specifications for Description of

‘B’ Serles CMOS Devices” .

WRITE DISABLE % — Qo0
Applications DATA % o1
* Multi-line Decoders o ] . % 7 o 9
« A/D Converters At L DECODER 13 | 9 a4 (o]
o — S KT -
Description 11 o0
12
CD4724BMS 8-bit addressable latch is a seriakinput, paralle- RESEY ——— — a7 e
output storage register that can perform a variety of functions. VDD =18
Data are inputted to a particular bit in the latch when that bit is VSSus
addressed (by means of inputs A0, A1, A2) and when WRITE
DISABLE is at a low level. When WRITE DISABLE is high, data
entry is inhibited; however, all 8 outputs can be continuously
read independent of WRITE DISABLE and address inputs.
A master RESET input is available, which resets all bits to a
logic “0” level when RESET and WRITE DISABLE are at a high
level. When RESET is at a high level, and WRITE DISABLE is
at a low level, the latch acts as a 1-0f-8 demultiplexer; the bit
that is addressed has an active output which follows that data
input, while all unaddressed bits are held to a logic “0” level.
The CD4724BMS is supplied in these 16-lead outline pack-
ages:
Braze Seal DIP H4W
Frit Seal DIP H1F
Ceramic Flatpack  HEW
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. File Number 3348

Copyright © Harris Corporation 1992 7-1267



Specifications CD4724BMS

Absolute Maximum Ratings

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

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

DC lhput Current, Any One Input. ........................ +10mA

Operating Temperature Range................ -565°C 10 +125°C
Package Types D, F, K, H

Storage Temperature Range (TSTG)........... -85°C to +150°C

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

At Distance 1/16 + 1/32 inch (1.59mm & 0.79mm) from case for

Rellability Information

Thermal Resistance ................ B0 o
Ceramic DIP and FRIT Package .. ... 80°CW 20°C/wW
Flatpack Package ................ 70°CW 20°CW

Maximum Package Power Dissipation (PD) at +125°C
For Ty, = -56°C to +100°C (Package Type D, F, K). ...... 500mw
For Ty = +100°C to +125°C (Package Type D, F K) ...... Derate

Linearity at 12mW/°C to 200mW

Device Dissipation per Output Transistor ............... 100mwW

For T, = Full Package Temperature Range (Al Package Types)

10s Maximum Junction Temperatre . .............couveennenrnnn.n. +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LS
PARAMETER _ |SYMBOL|  CONDITIONS (NOTE1)  |suBGroups| Temperature [ | wax |unrrs
Supply Current iDD VDD = 20V, VIN = VDD or GND 1 125°C - | 10 | pA
2 +25°C - | 1000 | pA
VDD = 18V, VIN = VDD of GND 3 .55°C - | 10 | ma
Input Leakage Current | IIL  |VIN=VDD or GND _ |VDD = 20 1 +25°C 100 | - | A
2 +125°C 000 - | mA
VDD = 18V 3 .55°C 00| - | na
Input Leakage Current | iH  |VIN = VDD or GND | VDD = 20 1 +25°C - | 100 | na
2 +125°C - | 1000 [ na
VDD = 18V 3 .55°C - | 100 | na
Output Voltage VOL15 |VDD = 15V, No Load 1,2,3 [+25°C, +125°C, 55°C| - | 50 | mv
Output Votage VOH15 |VDD = 15V, No Load (Note 3) 1,2,3  |+25°C, +125°C, 55°C| 1485| - | v
Output Current (Sink) | IOLS | VDD = 5V, VOUT = 0.4V 1 +25°C 053 | - | ma
Output Current (Sink) | 10L10 | VDD = 10V, VOUT = 0.5v 1 125°C 4] - |m
Output Current (Sink) | 1OL15 | VDD = 15V, VOUT = 1.5v 1 +25°C 35 | - | ma
Output Current (Source)] IOHSA ™ |VDD = 5V, VOUT = 4.6V 1 125°C - (o053 ma
Output Current (Source)] IOH58 |VDD = 8V, VOUT = 2.5V 1 +25°C - 18| ma
Output Current (Source)] IOH10 |VDD = 10V, VOUT = 8.5v 1 125°C - | 14 [ ma
Output Current (Source)] IOH15 |VDD = 15V, VOUT = 13.5V 1 +25°C - | a5 [ ma
N Threshold Voltage | VNTH |VDD = 10V, 1S = -10pA 1 +25°C 28 | 07 | v
P Threshold Voltage | VPTH [VSS = OV, DD = 10pA 1 +25°C 07 | 28 | v
Functional F  |VDD = 2.8V, VIN = VDD or GND 7 +25°C VOH> |VoL<]| Vv
VDD = 20V, VIN = VDD or GND 7 +25°C vbO2 | vDDr2
VDD = 18V, VIN = VOD or GND 8A +25°C
VDD = 3V, VIN = VDD or GND 88 -55°C
Input Voltage Low VIL  IVDD=5V,VOH>4.5V,VOL<05V| 1,2,3 [+25°C, +125°C, 55°C] - | 15 | v
(Note 2)
Input Voltage High VIH  [VDD=5v,VOH>45V,vOL<05V] 1,23 |+25°, +125°C, 55°C| 35 | - | v
(Note 2)
Input Voltage Low ViL  [vDD = 15, 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 » 1355V, 1,23 [+25°%C, s125°C, s5°C| 11 | - | v
(Note 2) VoL < 1.5V

NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit

implemented.
2. Go/MNo Go test with limits applied to inputs.

is 0.050V max.
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Specifications CD4724BMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

GROUP A LiMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1, 2) SUBGROUPS | TEMPERATURE | MIN MAX | UNITS
Propagation Delay TPHL1 |VDD =5V, VIN = VDD or GND 9 425°C . 400 ns
Data to Output TPLH1 10, 11 +125°C, -85°C | - 540 | ns
Propagation Delay TPHL2 | VDD =5V, VIN = VDD or GND 9 +25°C - 400 ns
Write Disable to Output | TPLH2 10,11 | +125°C, 56°C | - 540 | ns
Propagation Delay’ TPHL3 | VDD =5V, VIN = VDD or GND 9 +25°C - 350 ns
Reset fo Output 10, 11 +125°C, -55°C - 473 ns
Propagation Delay TPHL4 ] VDD =5V, VIN = VDD or GND 9 +25°C - 450 ns
Address to Output TPLH4 10,11 | +125°C, 55°C | - 608 | ns
Transition Time TTHL ]VDD =5V, VIN = VDD or GND 9 +25°C - 200 ns
: TTLH 10,11 | +125°C, 65°C | - 2770 | ns
NOTES:
1. CL = 50pF, RL = 200K, Input TR, TF < 20ns.
2, -55°C and +125°C limits guaranteed, 100% testing being implermented.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Supply Current IDD VDD = 5V, VIN = VDD or GND 1,2 -55°C, +25°C - 5 A
+125°C - 150 HA
VDD = 10V, VIN = VDD or GND 1,2 -55°C, +25°C - 10 HA
+125°C - 300 HA
VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C - 10 HA
+125°C - 600 pA
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 +25°C, +125°C, - 50 mv
-55°C
Output Voltage VOH VDD =5V, No Load 1,2 +25°C, +125°C, | 4.95 - v
-65°C
Output Voltage VOH | VDD = 10V, No Load 1,2 +25°C, +125°C, | 9.95 - v
-55°C
Output Current (Sink) IOLs VDD =5V, VOUT = 0.4V 1,2 +125°C 0.38 - mA
-55°C 0.64 - mA
Output Cumrent (Sink) IOL10 | vDD = 10V, VOUT = 0.5V 1,2 +125°C 0.9 - mA-
-55°C 1.6 - mA
Output Current (Sink) IOL15 | VDD = 15V, VOUT = 1.5V 1,2 +125°C 2.4 - mA
-55°C 42 - mA
Output Current (Source) IOH5A | VDD =5V, VOUT = 4.6V 1,2 +125°C - 0.36 mA
-55°C - -0.64 mA
Output Current (Source) IOH58 | VDD =5V, VOUT = 2.5V 1,2 +125°C - -1.15 mA
-55°C - -2.0 mA
Output Current (Source) {OH10 | VDD = 10V, VOUT = 9.5V 1,2 +125°C - 0.9 mA
-55°C - -1.6 mA
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Specifications CD4724BMS

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 . 24 | mA
-55°C N 42 | mA
Input Voltage Low ViL VDD = 10V, VOH > 9V, VOL < 1V 1,2 +25°C, +125°C, - 3 \)
: -55°C
Input Voltaga High VIH | VDD = 10V, VOH > 9V, VOL < 1V 1,2 +25°C, +125°C, | 47 - v
-55°C
Propagation Delay TPHL1 VDD =10V 1,2,3 +25°C - 150 ns
Data to Qutput TPLH 1D = 16v 1,2,3 +25°C ; 100 ns
Propagation Delay TPHL2 | VDD =10V 1,2,3 +25°C - 160 ns
Wite Disable to Output | TPLH2 [Tr—1r 1,2,3 +25°C - 120 | ns
Propagation Delay TPHL3 VDD =10V 1,2,3 +25°C - 160 ns
Resat to Output VDD = 15V 1,2,3 +25°C - 130 | ns
Propagation Delay TPHL4 |VDD = 10V 1,2,3 +25°C - 200 ns
Address to Output TPLH [9DD = 18V 1,2,3 +25°C - 150 | ns
Transition Time TTLtH VDD =10V 1,2,3 +25°C - 100 ns
TTHL INbD = 18v 1,2,3 +25°C - 80 ns
Minimum Address Pulse ™ VDD = 5V 1,2,3 +25°C - 400 MHz
Width VDD = 10V 1,2,3 +25°C - 200 | MHz
VDD = 15V 1,2,3 +25°C - 125 | MHz
Minimum Reset Puise TW |vOD=5v 1,2.3 +25°C ; 150 | ns
Width VDD = 10V 1,2,3 +25°C X 75 ns
VDD = 15V 1,2,3 +25°C . 50 ns
Minkmum Data Setup TS |vDD=8v 1,2,3 +25°C - 100 | ns
;'l':bg‘“‘ to Write VDD = 10V 1,2,3 +26°C . 50 ns
VDD = 15V 1,2,3 +25°C - 35 ns
Minimum Data Hold Time TH VDD = 5V 1,2,3 +25°C - 150 ns
Data to Write Disable VDD = 10V 1,2,3 +25°C - 75 ns
VDD = 16V 1,2,3 +25°C - 50 ns
Minimum Data Pulse ™ VDD = 5v 1,2,3 +25°C - 200 ns
Width VDD = 10V 1,2,3 125°C - 10 | ns
VDD = 15V 1,2,3 +26°C . 80 ns
Input Capacitance CIN Any Input 1,2 +25°C - 7.5 pF
NOTES:

1. All voltages referenced to device GND.

2. The parameters listed on Table 3 are controlled via desl
on initial design release and upon design changes wh

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns.

gn or process and are not directly tested. These parameters are characterized
ich would affect these characteristics.
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Specifications CD4724BMS

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Supply Current [o]»] VDD =20V, VIN = VDD or GND 1,4 +25°C - 25 pA
N Threshoid Volitage VNTH |VDD =10V, ISS =-10pA 1,4 +25°C -2.8 -0.2 v
N Threshold Voltage AVTN | VDD =10V, ISS = -10gA 1,4 +25°C - 11 v
Delta
P Threshold Voitage VTP |VSS=0V,IDD=10pA 1,4 +25°C 0.2 2.8 \
P Threshold Voitage AVTP |VSS=0V,IDD = 10pA 1,4 +25°C - 11 v
Delta
Functional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL < v
VDD =3V, VIN = VDD or GND vDD2 | VDD/2
Propagation Delay Time TPHL |VDD=5V 1,2,3,4 +25°C - 1.35x ns
TPLH +25°C
Umit
NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit.
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-2 IDD t 1.0pA
Output Current (Sink) oLs 1 20% x Pre-Test Reading
Output Current (Source) IOH5A 1 20% x Pre-Test Reading
TABLE 6. APPLICABLE SUBGROUPS
MIL-STD-883
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
initial Test (Pre Bum-In) 100% 5004 1,7,9 IDD, I0L5, IOH5A g
Interim Test 1 (Post Burn-In) 100% 5004 1,7,9 10D, IOL5, IOH5A 9
Interim Test 2 (Post Burn-In) 100% 5004 1,7,9 iDD, IOL5, IOHSA
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-In) 100% 5004 1,7,9 IDD, 10LS5, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deitas
Final Test 100% 5004 2,3,84, 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. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2.
TABLE 7. TOTAL DOSE IRRADIATION
MIL-STD-883 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 CD4724BMS

TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS

OSCILLATOR
FUNCTION OPEN GROUND VDD 9V £ -0.5v 50kHz 25kHz
Static Burn-in 1 4-7,9-12 1-3,8,13-15 16
Note 1
Static Burn-In 2 4-7,9-12 8 1-3,13-18
Note 1
Dynamic Bum- - 1-3,8 16 4-7,9-12 14,15 13
In Note 1
Irradiation 4-7,9-12 8 1-3,13-16
Note 2
NOTES:

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

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

Logic Diagram
1 el @
7 Ao R—
: R E O
0 O— > w o B
‘ ) = wb— 2 _®
. m2) "
I e e g = i 2
* & l 2 : LATCH
e N =€ E il
m TCH
. L f wg = us
DATA @_D°_>_ D At %
. Al ﬂ” b—"
@ D D A2 o —JureH L@
msigfz WD wg 4
RESET @—Do—-bo— R R
ADDRESS
VSSus WD
VDD = 18
VOO pama 4
% "
oy s I
COS/MOS PROTECTION n
NETWORK I

FIGURE 1. LOGIC DIAGRAM OF CD4724BMS AND DETAIL OF 1 OF 8 LATCHES
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CD4724BMS

Typical Performance Characteristics
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CHARACTERISTICS
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CD4724BMS

Typical Performance Characteristics (continued)
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FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION vs ADDRESS CYCLE TIME
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CD4724BMS

MODE SELECTION
ADDRESSED UNADDRESSED
WD R LATCH LATCH o _i_ﬁ_
0 0 |Follows Data Holds Previous State a —_
0 1 Follows Data (Active | Resetto 0" :_"_
High 8-Channel - A2 /
Demuttiplexer)
WD 70%
1 0 Holds Previous State
1 1 |Resetto 0’ | Resat 1o *0” W
WD = Write Disable R = Reset
FIGURE 10. DEFINITION OF WRITE DISABLE ON TIME
A0 11 a0 Q0 —:— Do 1
A1 21 a1 Qi o Do 2
A2 31 @12 pos
A3 M ilw all pos
DATAIN 13 § para o] pos
co47248N8. 05 112 no ¢
[ w7
R Q7 1-= Dos
|15
14 a0 allt .,
21 a5 0010
3] a2 le
6 7~ Do 11
WD [-- 3§ EAN DO 12
_D,J DATA ot |5 po 13
coaz2aBums 05 |10 Do 14
as L po 15
*1/6 CD4069 R a2 po1s
|1
VDD
FIGURE 11. 1 OF 16 DECODER/DEMULTIPLEXER
Y
174 CD4016 INOUT
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° 1/
A0 — o - - - 0
A1 | __ /A ‘,."
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A3 —4 I a rd
WDn — u y
O rd 1
I - -
‘," ':" X
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D — y y’
b o 2
y
WD ———D’_ Wop F—oans 3
W — |

FIGURE 12. MULTIPLE SELECTION DECODING - 4 X 4 CROSSPOINT SWITCH
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CD4724BMS

Chip Dimensions and Pad Layout

S [

0

«' [T T

83-9(
! {z.00-2.31) 1

Dimensions in parentheses are in milimeters
and are derived from the basic inch dimensions
ws indicated. Grid graduations are in mils (10°3 inch)

METALLIZATION: Thickness: 11kA — 14kA, AL.
PASSIVATION: 10.4kA - 15.6kA, Silane

BOND PADS: 0.004 inches X 0.004 inches MIN
DIE THICKNESS: 0.0198 inches - 0.0218 inches
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