ety
CIRCUIT 4o3eb

QUAD EXCLUSIVE - OR GATE

MEDIUM-SPEED OPERATION - tpy = tp = 60 ns (TYP.) @ C_= 50 pF and Vpp-Ves= 10V
LOW OUTPUT IMPEDANCE: 50082 (TYP.) @ V55-Ves= 10V

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD NO. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B” SERIES CMOS DEVICES”

The HCC 4030B (extended temperature range) and HCF 4030B (intermediate temperature range) are
monolithic integrated circuit, available in 14-lead dual in-line plastic or ceramic package, ceramic flat
package and plastic micropackage.

The HCC/HCF 4030B types consist of four independent Exclusive-OR gates integrated on a single
monolithic silicon chip. Each Exclusive-OR gate consists of four n-channel and four p-channel enhance-
ment-type transistors. All inputs and outputs are protected against electrostatic effects.

ABSOLUTE MAXIMUM RATINGS

Vpp ¥ Supply voltage: HCC types -05t0 20 \%

HCF types -05t0 18 \%

Vi Input voltage -0.5 to Vpp +0.5 Vv

I DC input current {any one input) 10 mA

Piot Total power dissipation (per package) 200 mw
Dissipation per output transistor

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types -55t0 125 °C

. "HCF types -40to 85 °C

Teto Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4030 BD for dual in-line ceramic package

HCC 4030 BF for dual in-line ceramic package, frit seal
HCC 4030 BK for ceramic flat package

HCF 4030 BE for dual in-line plastic package

HCF 4030 BF for dual in-line ceramic package, frit seal
HCF 4030 BM for plastic micropackage
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TR,

MECHANICAL DATA (dimensions in mm) b

] ] g ot

Dual in-line ceramic package Dual in-line ceramic package Dual in-line plastic package
for HCC 4030 BD . for HCC/HCF 4030 BF o for HCF 4030 BE
- P e
| i
025 =
025 3 025 :
o 1 T S s
e L952mer - e
~ o
Ceramic flat package for Plastic micropackage for
HCC 4030 BK HCF 4030 BM
R - -
= —
A —— = lh,
1 ] e s 1Y S‘Y
] L3 &
23, 5
B =, -

CONNECTION DIAGRAM FUNCTIONAL DIAGRAM TRUTH TABLE

One of four identical gates

8 [ 1 1% ] Yoo s ] e vop A B J
Coq I el e = AR B
JRRE 2 B, L 1 0 1
J:A@B [3 vz] 6 Koo B -~ 0 ! 1
. . s : E e 1 0 0
b 8 ) E—  F Where "1” = 1
@0 ] N | O Y ere "1 High level
§ E ::: ° vss ‘*GC‘L £ "0” = Low level 0o
C 5 10|{L:=€E ®F .
A DB £ @F K:C®D M:6@H - -
D Es ] ] F ’ ¢ S-2647 IL
¥ss [ 7 8 ] £ t
5-26¢8 ' i Vs,
; ALL INPUTS ARE PROTECTED B8Y
. ; COS/MOS PROTECTION NETWORK
s \‘ -
RECOMMENDED OPERATING CONDITIONS Cw 7 l
Voo Supply voltage: HCC types e 3to 18 Y
HCF types 3to 15 \
v, Input voltage 0 to Vpp \%
Top Operating temperature: HCC types -55 to 125 °C
HCF types -40to 85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo ol | Voo Tiow® 25°C Thign* Unit
(V) v {uA) | (V) Min. { Max.| Min. { Typ. | Max. | Min. | Max.
s Quiescent 0/ 5 5 1 0.02 1 30
current HCC | o/10 10 2 0.02 2 60
types [7o/15 15 4 002 4 120
0/20 20 20 0.04] 20 600 | wA
o/ 5 5 4 002] 4 30
fygzs 0/10 10 8 002 8 60
0/15 15 16 0021 16 120
Vou  Output high o/ 5 <1 5 | 495 495 4.95
voltage 0/10 <1] 10 | 995 9.95 9.95 v
0/15 <1 | 15 1495 14.95 14.95
VoL Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 ] 10 0.05 0.05 005 Vv
15/0 <1] 18 0.05 0.05 0.05
Vim Input high 0.5/45 | <1 5 3.5 3.5 35
voltage 179 [ <1 | 10 7 7 7 v
15/135] <1 ] 15 | 11 1 1
ViL  Inputlow 45/05] <1 ] 5 15 15 15
voltage 971 <1 | 10 3 3 3 v
135/15| <1 | 15 4 4
loq  Output 0/ 5 25 5 |-2 -16 | -3.2 -1.15
drive Hee | or s 46 5 [-064 -0.51] -1 -0.36
current
types | 0/10 95 10 |-1.6 -13 | -26 -0.9
0/15 | 135 15 [-4.2 34 | 68 2.4
0/ 5 25 5 |-1.53 -1.36] -3.2 -1 mA
Her [ o/ B 46 5 |-0.52 ~0.44] 1 -0.36
types | 0/10 95 10 [-1.3 -11 |26 |09
0/15 | 135 15 |-36 -30 | 6.8 2.4
loL  Output 0/ 5 0.4 5 | 064 051 1 0.36
sink HCC 50 | os 0 |16 13 | 26 09
current types
0/15 15 15 |42 34 | 68 24
N I 0.4 5 [052 044 1 0.36 mA
types |0/10 05 10 [13 11 | 26 0.9
0/15 15 15 [ 36 30 | 68 24
GRS :::ku;ge e EAT _ 18 40.1 +10°¢| =01 1
current HCF 1 /15 Any nput 15 03 2107 £0.3 1 -
types T - e -
C, Input capacitance .Any input 5 75 pF

* TLow = - 55°C for HCC device: -40°C for HCF device.
* THigh = +125°C for HCC device: +85°C for HCF device.
The Noise Margin for both ““1’* and '’ level is: 1V min. with Vpp= 5V
2V min. with V= 10V
2.5V min. with Vo= 15V
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TEST CIRCUITS :
Quiescent device current Input voltage Input leakage current -
Yol
° Yoo Yoo .
" T !
INPUTS INPUTS OUTPUTS INPUTS -
. -] | o ]
Vg5 M -— . Yoo -~
S . . ;\,_@_. -
v,QL -— - ~ Vss .
—]
NOTE:MEASURE INPUTS
NOTE SEQUENTIALLY. TO BOTH 519947
TEST ANY COMBINATION Vpp AND Vg5 CONNECT
@ OF INPUTS v ALL UNUSED INPUTS TO Vg5
ss $-2079/1 EITHER Vpgp OR vgg
Vss
$19921
Typical output low ({sink) Minimum output low (sink) Typical output high (source}
current characteristics current characteristics current characteristics
- 0
fou [TI] I fou TTLITT. IENEN E [ 1 [ ‘
) Tar <35 Vs <15V o[ ';“: mel L lF AL?AH) S SR | I
T 1 YT T T Vog=15Y | {
2% |+ + - 2 b — =t \ i
L A 4 v bt ; 10
4
2 A ++ 0 o - \ : f
A P | EERAN
1 A 8 i T /1 - | t—
7T 11 il : / i ENE _‘1\ N
7 T 6 i + 20 S eh + 41—
e = B874 ' -
] 4 1 ¢ +
) 4 Sl L J BRERE. N
Sv| ™
“ ’% 2 =R T Tttt T v
T 4 f 30 amez e >, * : =
1 i 4dil 11 i L | I [ T
0 2 “ 6 & 10 12 vos(¥) o 2 “ & 8 v o1 Yos (V) 0 s 10 -Vps (V)

Minimum output high {source)
current characteristics

6 2139

o
E [T -]
oK Vo5 + -5V !
(mA) 2
s
AN B
ARN
N
10 \\ ALl
A\
AN
Tamp 2257 i\, -15¥
15
11 ]
0 s 0 -vps (V)
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp= 25°C, C_= 50 pF, R_= 200 kg,

typical temperature coefficient for all Vpp= 0.3%/°C values, all input rise and fall time = 20 ns)

Test conditions Values
Parameter Unit
Vee (V) | Min. | Typ. Max.
tpLH., Propagation delay time 5 140 | 280
tPHL 10 65 130 ns
15 50 100
ttLH, Transition time 5 100 | 200
ITHL 10 50 100 ns
15 40 80
TYPICAL APPLICATIONS
Even-parity-bit generator Even-parity checker
(1-3/4 x HCC/HCF 4030B) (2 x HCC/HCF 4030B)
1 [
2 2
3 3
0”2 TRUE TRANSMISSION
4 EVEN 4 i “1"<FALSE TRANSMISSION
88T . PARITY 88T
WORD BIT WORD
H s
3 6
7 7
8 5-0802 8
EVEN PARITY BIT 5-0803
Odd-parity-bit generator Odd-parity checker
(2 x HCC/HCF 40308B) (2 x HCC/HCF 4030B)
C
2
3 “1* =TRUE TRANSMISSION
D 0" = FALSE TRANSMISSION
8eIT 8aIT
WORD WORD

ODD PARITY BIT $-0805
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TYPICAL APPLICATIONS (continued)

8-bit comparator

8-bit two’s complement adder-substractor

TR,

] ] g ot

X8 SIGN
T e

“ v v v “ e e ¥ v v v e e v6 ¥ va.s'.f""
:g;o':“ n xz X3 e f;cgc‘ x5 N wne . 0308 .
L RONERS @ T ﬁ
l _ ; x& x5 ‘ x6 ' x?
U.,mw S T Co
40028 4002B Al Bl A2 B a3 !! Ay Bo At Bl A7 Bl Al B) A4 Bs
o }—' KCC-HCF 40088 Cot— HCC -MCF 40088 co
(CARRY [N} {CARRY QUT) (CARIJY IN} (CARRY CUT)
Z-1WHEN INPUT WORD X1 X8w " 8 @”‘f&ﬁ QNU L T T
Z:0 WHEN NPUT WORD X1 X8 DIFFERS o-rap0 .5 52 53 54 58 H3 57 S8 ®
FROM INPUT WORD M Y8 IN 47 LEAST e
ONE POSITION 14 HCC -HCF 1"« SUBTRACT S -58 s Xt XA S Y1 ¥
Y “0ng = LEAST SIGNIFICANT BIT
2 . rees ® + MOST SIGNIFICANT BIT (SIGN BIT) $-1650
TABLE 1
Two’s complement numbers and their equivalent decimal values
Xg X; Xo X5 X4 X3 Xz X, Xg X; Xg X5 X4 X3 X; X
0O 0 0 0 00 0 0 = 0o Tt 11t 1T 111 =-1
0 0 o 0 0o 0 0 1 = 1 T 1T 1T 1T 111 0 =-2
0 0 0 00 0 1 0 = 2 T 1 1 1 1 1 0 1 =-3
0 0o o 0 00 1t 1 = 3 Tt 1 1 1 1 1 0 0 =-4
1 1 1 1 0 1 1 =-5 J/
F 5 7
o 1* 1 1 1t 1 t 0 =126 1 0 0 o0 0 0 1 =-127
o 1 1 1 1 1 1 1 =127 1 0 60 0 0 0 0 0 =-128

The two’s complement adder-substractor can add or substract any two of the numbers in TABLE 1.

For example

st
al 2 SIGN GN
R b) - BIT
5 X 0/{0000010 2 R N L
O 5 Y 11111011 s
= T Y 0jo0000100 '
ct 0 1
S_°J111'11°]:’3 siHolooooo 1t 1=3
co o
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