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HARRIS

SEMICONDUCTOR

CD4000BMS, CD4001BMS
CD4002BMS, CD4025BMS

HARRIS SEMICOND SECTOR S8E D
December 1992 CMOS NOR Gate
= -2 T
Features Pinouts 143 |
« High-Voltage Types (20V Rating) cngooo:us
‘TOP VI
¢ Propagation Delay Time = 60ns (typ.) at CL = 50pF,
VDD = 10V ne [1] 4] voD
« Buffered Inputs and Outputs ne 2]
+ Standard Symmetrical Output Characteristics A3
« 100% Tested for Maximum Quiescent Current at 20V s [4]
« 5V, 10V and 15V Parametric Ratings clg KeBIET
H=A+B+C [¢] 5] L=G
« - Maximum Input Current of 1uA at 18V Over Full Pack-
age-Temperature Range; 100nA at 18V and +25°C vss [7] NC = NO CONNECTION
« Nolse Margin (Over Full Package Temperature Range): CD4001BMS
- 1V at VDD = 5V TOP VIEW
- 2VatvDD = 10V
« 2.5V at VDD = 15V Al 14 voo
8 [z EBL
¢ Meeots All Requirements of JEDEC Tentative Stan-
dards No. 13B, “Standard Specifications for Descrip- 4=%7E [3] 2l a
tion of “B” Serles CMOS Device’s k=C+5 3] il M=GsH
Description ¢ [5] o L=ESF
CD4000BMS - Dual 3 Plus Inverter o [¢] oy
CD4001BMS - Quad 2 Input ves 7 L - Mo CONNEGTION
CD4002BMS - Dual 4 Input CD4002BMS
CD4025BMS - Triple 3 Input TOP VIEW
CD4000BMS, CD4001BMS, CD4002BMS, and JeKsB+CaD [1] 4] voD
CD4025BMS NOR gates provide the system designer with ETTETH
direct implementation of the NOR function and supplement Al ol k=E+FeGe
the existing family of CMOS gates. All inputs and outputs are B3 12] H
buffered. c E hil &
The CD4000OBMS, CD4001BMS, CD4002BMS and the D E o] F
CD4025BMS is supplied in these 14 lead outline packages: Ne E El E
CD4000B CD4001B CD4002B CD4025B vss E :ﬂ NC
Braze Seal DIP  H4X HaQ HIQ  H4Q NC = NO CONNECTION
Frit Seal DIP H1B HIB  HIB HiB st
. 7
Ceramic Flatpack  H3W H3W H3wW H3wW AL 2 voo
e 2] i3] o
o [3] ha] n
el 1] ¢
F E E LaG+R+1
K=B+E+F [6] 5] J=K+B+C
vss [7] 8] ¢
NC = NO CONNECTION

CAUTION: These devices are sensitive to slectrostatic discharge. Users should follow proper I.C. Handling Procedures.
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HARRIS SEMICOND
o CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

Functional Diagrams
Y
NcE k=B EF 4 | voo A [7 |=%E n.mlg‘ VDO
o ap : E I=p
At3 qﬂ E J|a - 12 | @
Blsa 1 ]o K IZ 1m]| ™
Ccls o |X c |5 101 L
ule H=XB+C " »l. DvE_l g. .
& 1aT e ]@ ves [ LT e
CD4000BMS CD4001BMS
N/
U 4=ATBCeD ﬂvw
Az =13 | k
B |3 121 H
cla 1]|a
Dis 10 | F
NC |6 9 ]€E
ves [1| wEFEE [{]xe
CD4002BMS CD4025BMS
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HARRIS SEMICOND SECTOR

S4E D WM 4302271 00444bl bT4 EEHAS

Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

Absolute Maximum Ratings .- Reliability Information
DC Supply Voltage Range, (VDD) ............... 0.5Vt0+20V ThermalResistance ................ B0 [
(Voitage Referenced to VSS Terminals) Ceramic DIP and FRIT Package ..... 80°C/W 20°C/W
input Voltage Range, All lnputs ............. -0.5V 1o VDD +0.5V Flatpack Package ......... veeeees T0°CW 20°C/W
DC Input Current, Any One Input............ [ +10mA  Maximum Package Power Dissipation {PD) at +125°C
Operating Temperature Range. ............... -65°C to +125°C For TA = -55°C to +100°C (Package Type O, F,K) ...... S500mwW
Package Types D, F, K, H For TA = +100°C to +125°C (Package Type D, F K)...... Derate
Storage Temperature Range (TSTG)........... -85°C to +150°C Linearity at 12mW/°C to 200mwW
Lead Temperature (During Soldering) ................. +265°C  Device Dissipation per Output Transistor ............... 100mW
At Distance 1/16 £ 1/32 Inch (1.58mm + 0.79mm) from case for For TA = Full Package Temperature Range (All Package Types)
10s Maximum Junction TOMPOratUre . .. ....covuerenerceancssnreres +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LmMIrs
PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS| TEMPERATURE MIN | MAX [UNITS
Supply Current IDD VDD = 20V, VIN = VDD or GND 1 +25°C . 0.5 WA
, 2 +125°C - 50 | pA
) VDD = 18V, VIN = VDD or GND 3 -55°C - 0.5 pA
Input Leakage i VIN = VDD or GND vDD =20 1 +25°C -100 - nA
' ' 2 +125°C 1000 | - nA
) VDD = 18V 3 -55°C -100 - nA
Input Leakage IiH 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 Voltage VOH15 JVDD = 15V, No Load (Note 3) 1,2,3 +25°C, +125°C, -55°C| 14.95 - \';
Output Current (Sink) I0L5 VDD =5V, VOUT = 0.4V 1 +25°C 0.53 - ] mA
Output Current (Sink) 10L10 |VDD = 10V, VOUT = 0.5V 1 +25°C 1.4 - mA
Qutput Current (Sink) I0L15 {VDD = 15V, VOUT = 1.5V 1 +25°C 3.5 - mA
Output Current (Source)| 1OH5A VDD = 5V, VOUT = 4.6V 1 +25°C - 053 | mA
Output Current (Source)] IOH5B |VDD = 5V, VOUT = 2.5V 1 +25°C - -1.8 mA
Qutput Current (Source)] IOH10 VDD = 10V, VOUT = 9.5V 1 +25°C - -1.4 mA
Output Current (Source)] IOH15 |VDD = 15V, VOUT = 13.5V 1 +25°C - 35 mA
N Threshold Voitage VNTH |VDD = 10V, ISS = -10pA 1 +25°C 28 0.7 v
P Threshoid Voitage 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 = VOD or GND 7 +25°C VDD/2| VDD/2
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 \'
{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
(Nota 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/No Go test with limits applied 1o inputs

is 0.050V max.,
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HARRIS SEMICOND SECTOR S56E D WM 4302271 0O0444LS 530 EEHAS
Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
» : GROUP A LTS
PARAMETER SYMBOL | CONDITIONS (NOTE 1,2) | SUBGROUPS | TEMPERATURE] wMIN | mAX | uniTs
Propagation Delay TPHL | VDD = 8V, VIN = VDD or GND 9 +25°C - 250 ns
. TPLH 10,11 | +125°%,66°C | - 38 | ns
Transition Time TTHL | VDD = 5V, VIN = VDD or GND 9 +25°C - -. | 200 | ns
Co TIH S 10,11 | +125°%C, 65°C | - 20 | ns
NOTES:
1. 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 IDD | VDD = 5V, VIN = VDD or GND 1,2 65°C, +25°C - 0.25 BA
’ +125°C - 75 pA
VDD = 10V, VIN = VDD or GND 1,2 55°C, +25°C - 0.5 BA
, +125°C - 15 pA
VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C . 0.5 vy
. : +125°C - 30 HA
Output Voltage voL | vDD =5V, No Load 1,2 +25°C, »;1czs°c, : 50 mv
55 .
Output Voltage voL | vDD = 10V, No Load 1,2 +25°C, :1Czs°c, 1 - 50 mv
. 55/
Output Voltage .} voH vDD=5V,NoLoad 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) 105 | vDD =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 .08 - mA
. -55°% 1.6 - mA
Output Current (Sink) 1OL1S [VDD =15V, VOUT = 1.5V 1,2 +125°C 24 - mA
. . -55°C 42 . mA
Output Current (Source) | IOHSA | VDD = 5v, VOUT = 4.6V 1,2 +125°C - 038 | ma
' -55°C - 064 | mA
Output Current (Source) | IOHSB | VDD = 5V, VOUT = 2.5v 1,2 +125°C - 445 | mA
X -55°C - 20 mA
Output Current (Source) | IOH10 | VDD = 10V, VOUT = 9.5V 1,2 +125°C . 0.9 mA
-55°C - 1.6 mA
Output Current (Source) | IOH15 | VDD =15V, VOUT = 13.5V 1,2 +125°C - 2.4 mA
-55°C - 42 mA
Input Voltage Low VIL  |VDD =10V, VOH > 8V, VOL < 1,2 +25°C, +125°C, | - 3 v
11 55°C
Input Voltage High VIH | VDD =10V, VOH > 9V, VOL < 1,2 +25°C, +125°C, | 7 - v
v -56°C
Propagation Delay TPHL |vDD = 1oV 1,2,3 +26°C - 120 ns
TPLH VDD = 15v 1,2,3 +25°C . 90 ns
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HARRIS SEMICOND SECTOR 58E D N 4302271 0044463 477 EEHAS
Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
LMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE | MIN MAX | UNITS
Transition Time "TTHL '{VvDD =10V 1,2,3 +25°C - 100 ns
TH Ivop = 15v 1,23 +25°C - 80 ns
Input Capacitance CIN | Any Input 1,2 +25°C - 7.5 pF
NOTES:
1. Al voltages referenced to device GND.
2. The parameters listad on Tabie 3 are controllad 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, Input TR, TF < 20ns.
TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACT EI"_IlSTICS
» LTS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE | - MIN MAX { UNITS |
Supply Current IDD ] VDD =20V, VIN = VDD or GND 1,4 +25°C - 25 pA
N Threshold Voitage VNTH | VDD = 10V, ISS = -10pA 1,4 +25°C 28 0.2 v
N Threshold Voltage AVNTH (VDD = 10V, ISS = -10pA 1,4 +25°C - - \)
Delta
P Threshold Voltage VPTH |VSS=0V,IDD=10pA 1,4 +25°C 0.2 28 v
P Threshold Voitage AVPTH |VSS =0V, IDD = 10pA 1,4 +25°C - + \
Delta
Functional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL< \
VDD =3V, VIN = VDD or GND VDD?2 | VDDR2
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 limit.
2. GL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record g
TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +259¢ 8
PARAMETER SYMBOL DELTA LIMIT
Supply Current - SSI IDD 0. 1pA
Qutput Current (Sink) IOL5 + 20% x Pre-Test Reading
Qutput 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 100D, I0LS
Interim Test 1 (Post Burn-in) 100% 5004 1,7,9 DD, I0L5
Interim Test 2 (Post Burn-In) 100% 5004 1,79 IDD, I0L5
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-in) 100% 5004 1,7,9 DD, I0L5, IOHSA
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,88B,9, 10, 11
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Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

TABLE 6. APPLICABLE SUBGROUPS (Continued)
MIL-STD-883
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Group B Subgroup B-5 Sample 5005 1,2,3,7,8A, 8B, 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 1,23
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
TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS
. OSCILLATOR
FUNCTION OPEN GROUND vDD 8V £ 0.5V 50kHz | 25kHz
PART NUMBER CD4000BMS
Static Bum-in 1 1,2,6,9,10 3-5,7,811-13 14
Note 1
Static Bumn-in2 1,2,6,9,10 7 3-5,8,11-14
Note 1
Dynamic Bumn- 1,2 7 14 6,9, 10 3-5,8,11-13
In Note 1
Irradiation 1,2,6,9,10 7 3-5,8,11-14
Note 2
PART NUMBER CD4001BMS
Static Bum-in 1 3,4,10, 11 1,2,5-9,12,13 14
Note 1
Static Bum-in2 3,4,10, 11 7 1,2,5,6,8,9,
Note 1 12-14
Dynamic Burn- - 7 14 3,4,10, 11 1,2,5,6,8,9,
In Note 1 . 12,13
Irradiation 3,4, 10, 11 7 1,2,5,6,8,9,
Note 2 12-14
PART NUMBER CD4002BMS
Static Bum-In 1 1,6,8,13 2-57,9-12 14
Note 1
Static Bum-In 2 1,6,8,13 7 2-5,9-12,14
Note 1
Dynamic Burn- 6,8 7 14 1,13 2-59-12
in Note 1
Irvadiation 1,6,8,13 7 2-59-12,14
Note 2
PART NUMBER CD4025BMS
Static Bum-In 1 6,89, 10 1-5,7,8,11-13 14
Note 1
Static Bum-in2 6,9, 10 7 1-5/8,11-14
Note 1
Dynamic Burn- - 7 14 6,9, 10 1-5,8,11-13
- In Note 1
Irradiation 6,9, 10 7 1-5,8,11-14
Note 2
NOTE:
1. Each pin except VDD and GND wil have a serles resistor of 10K + 5%, VDD = 18V + 0.5V
2. Each pin except VDD and GND will have a saries resistor of 47K + 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD
=10Vt 0.5V
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Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS

Schematic and Logic Diagrams

*ALL INPUTS ARE

PROTECTED BY CMOS voD
PROTECTION NETWORK #
14 o Voo
P vss
'Im 1) S0 G
(1) s } ot g ] ] 3
I n INVERTER AND 1 OF 2 (8,6,13) ';_] L
P GATES (NUMBERS IN I n n
° PARENTHESES ARE it | (10,4, 11)
43) n TERMINAL NUMBERS o
FOR SECOND GATE) P
[ :
o 2
o—en
5(12) 9,5,12) b
.L-— 70 Vssg
3(11) 1 OF 4 GATES (NUMBERS IN PARANTHESES
9 ARE TERMINAL NUMBERS FOR OTHER GATES)
LOGIC DIAGRAM
413) 1(8, 6,13)
_ ]
‘ {10, 4, 11)
29,5,12) LOGIC DIAGRAM
CD4001BMS
14

LOGIC

(1:) ].IET 9 n 2.12) hg &'
] : )

1 OF 2 GATES (NUMBERS IN I H
PARENTHESES ARE TERMINAL 7 ¢ Vss
NUMBERS FOR SECOND GATE) 7 I v
1 OF 3 GATES (NUMBERS IN ss
PARENTHESES ARE TERMINAL
2(12) NUMBERS FOR OTHER GATES)
3(11) . ag, 1)
(13 4(2,12)
4(10) ©.10)
59) D LOGIC DIAGRAM 5(8, 13) LOGIC DIAGRAM
CD4002BMS CD4025BMS
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CD4000BMS, CD4001BMS, CD4002BMS, CD40258MS

Typical Performance Characteristics

AMBIENT TEMPERATURE (Ty) = +25°C
]

1 I | I
SUPPLY VOLTAGE (VDD) = 15V
§ 15
[9)
2
g v
10
’§‘ 10
2
= 5v
3 s
0 10 1§ 20 25

INPUT VOLTAGE (V1) (V)

FIGURE 1. TYPICAL VOLTAGE TRANSFER
CHARACTERISTICS

AMBIENT TEMPERATURE (T,) = +25°C
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25
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15 10V

10
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FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS
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FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT
CHARACTERISTICS
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FIGURE 2. TYPICAL POWER DISSIPATION vs FREQUENCY
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FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS
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FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT
CHARACTERISTICS
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Typical Performance Characteristics (Continued)

AMBIENT TEMPERATURE (Tp) = +25°C 200 [T TEMPERATORE () = 125°C
_ Bt
z 3 111 .~
E & 150 |- SUPPLY VOLTAGE (VDD) = BV
[
I -0
g 200 2L s —
W SUPPLY VOLTAGE (VDD) = 5V z3 100 o
2 150 (voD} = (e T 10V
] ZZ s
E 100 BT
% 1oV g 50 15V
g 15V §
50 T 25
-
111 0
o 2 %0 e 0 100 10 20 30 40 50 60 70 80 90 100
LOAD CAPAGITANCE (CL) (pF) LOAD CAPACITANCE (CL) (pF)
FIGURE 7. TYPICAL TRANSITION TIME vs LOAD FIGURE 8. TYPICAL PROPAGATION DELAY TIME vs LOAD
CAPACITANCE CAPACITANCE

Chip Dimensions and Pad Layouts

52-60
(1.320-1.524}
O
o
(@)
wd
o— S N
|, 4-10 I.___ 4-10
* (0.402-0.254) ¢u yy _] 0.102-0.254)
I 11.651-1.054) '1 8373
T651-1.6547
CD4000BMS CD4001BMS
o 10 20 30 40 5 6 68
55 —T u
50 12 " 1" ]
b |
“ 52
- 57-65
0.320—1.524) {1.448-1.651)
20 2
1 L]
10
2 ] 4 1]
o] K
__‘ 1__( 4-10 _ 1
0.102-0.254)
65-73
f 71.651-1.854] " 11.676-1.879) L
CD4002BMS CD4025BMS

Dimensions in parenthases are in millimeters and are derived from tha basic inch dimensions as indicated. Grid graduations are in mils (10% inch)
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