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TRIPLE SERIAL ADDERS

INVERT INPUTS ON ALL ADDERS FOR SUM COMPLEMENTING APPLICATIONS
FULLY STATIC OPERATION ...... DC TO 10 MHz (TYP.) @V pp= 10V
BUFFERED INPUTS AND OUTPUTS

SINGLE-PHASE CLOCKING

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATING

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/4032B/4038B {extended temperature range) and HCF 4032B/4038B (intermediate tempera-
ture range) are monolithic integrated circuits, available in 16-lead dual in-line plastic or ceramic package
and ceramic flat package. - .

The HCC/HCF 4032B and HCC/HCF 4038B types consist of three serial adder circuits with common
CLOCK and CARRY-RESET inputs. Each adder has two provisions for two serial DATA INPUT signals
and an INVERT command signal. When the command signal is a logical 17, the sum is complemented.
Data words enter the adder with the least significant bit first; the sign bit trails. The output is the MOD 2
sum of the input bits plus the carry from the previous bit position. The carry is only added at the posi’
tive-going clock transition for the HCC/HCF 4032B or at the negative-going clock for the HCC/HCF
4038B, thus, for spike-free operation the input data transitions should occur as soon as possible after
the triggering edge. The CARRY is reset to a logical “0” at the end of each word by applying a logical “1”
signal to a CARRY-RESET input one-bit-position before the application of the first bit of the next
word.

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: HCC types -0.5t0 20 Vv

HCF types -0.65to 18 \%

V) Input voltage . -0.5 to Vpp +0.5 v

I DC input current {any one input) +10 mA

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

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types -56 to 125 °C

HCF types -40to 85 °C

Teg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF 4XXX BE for dual in-line plastic package

HCF 4XXX BF for dual in-line ceramic package, frit seal
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MECHANICAL DATA (dimensions in mm) ;
Dual in-line ceramic package Dual in-line ceramic package i
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RECOMMENDED OPERATING CONDITIONS ;
Voo Supply voltage: HCC types - - 3to 18 ' \Y ;‘?
HCF types . 3t 15 -V H
Vi Input voltage 0.to Vpp Vv § N
Top Operating temperature: HCC types -55 to 126 °C :
HCF types -40to 85 °C i
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LOGlC AND TIMING DIAGRAMS (One of three serial adders)

For 40328

"Q;c 08740
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WOAD | s WORD 2 WORD 3 ¢ WORD &
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.-—c—
I WORD 1 0.0111100=+ 60 WORD3 1.1011011 =-37
- WORD 2 0.0110010=+ 50 WORD 4 1.1001110 =~ 50
R 0.1101110 =+ 110 1.0101001 = - 87
For 40388
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I WORD 1 1.1000011 =- 61 WORD 3 0,0100100 = + 36
s} WORD 2 1.1001101 =- 51 WORD 4 0.0110001.= + 49
OO Samecrion wetwoRR 1.0010000 = -~ 112 0.1010101 =+ 85
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo ol {Voo TLow" 25°C Thign®* Unit
v} v} A) [ V) "min, [max. | min. Typ. { Max. | Min. [Max.
N Quiescent o/ 5 5 5 0.04 5 150
current tyoss | 0710 10 10 0.04| 10 300
0/15 15 | 20 004] 20 600
0/20 20 100 0.08 | 100 3000 ¢A
0/ 5 5 20 0.04| 20 150
T [oro 10 40 0.04] 40 300
0/15 15 80 0.04 | 80 600
Vo  Output high o/ 5 <1 | 5| 495 4.95 495
voltage 0710 <1 10 | 9.95 9.95 9.95 v
0/15 <1 | 15 |14.95 14.95 14.95
VoL  Output low 5/0 <1| & 0.05 0.05 | 0.05
voltage 10/0 <1 | 10 0.05 0.05 0.05| V
15/0 <115 0.05 0.05 0.05
Viy  Input high - 05/45 | <1 | 5| 35 3.5 3.5
voltage 1/9 <1 | 10 7 7 7 v
1501356 <1 | 15 | 11 11 1
ViL Inputiow 45/05 | <1 | 5 1.5 1.5 1,5
voltage 91 | <1 | 10 3 3 3 | v
135115| <1 | 15 4 4 4
loy  Output. 0/ 5 25 5 |-2 ~16 | -3.2 -1.16
drive Hee | o/ 5 46 5 |-0.64 ~051] -1 -0.36
ourrent types o110 | 95 10 |16 13 |28 09
0/15 | 135 15 |-4.2 34 | 68 2.4
o/5 | 25 5 |-153 1.36] 3.2 mK mA
HCE [0/ 5 a6 | 5 |-052 _0.44] 1 -0.36
types | 0/10 9.5 10 [-1.3 1.1 | -26 -0.9
0/15 | 135 15 |-3.6 3.0 | -6.8 24
loL  Output hee o8] o4 5 | 0.64 051 1 0.36
sink « | types [9/10 | 05 10 |16 i3 |26 0.9
0/15 15 15 | 4.2 34 | 68 2.4
o/ 5 0.4 5 | 052 044 1 0.36 mA
{'{,f,':s 0/10 0.5 10 ] 1.3 11 | 26 0.9
0/15 15 15 | 3.6 30 | 68 2.4
et i ot oo, | o8 18 £0.1 £10°%| £0.1 £1
ourrent HCE | o018 Any fnput 15 £0.3 £107] 0.3 ]
osol £0, . +0. £
Cy input capacitance Any input 5 7.5 pF

* Tiow =- 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 0"’ level is: 1V min. with Vpp= 5V
2V min, with Vpp= 10V
2.5V min. with Vpp= 15V

160
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DYNAMIC ELECTRICAL CHARACTERISTICS (T mp= 25°C, C,= 50 pF, Ry = 200 ke,

all input rise and fall time = 20 ns)

U i BT

Test conditions Values
Parameter Unit
Vpp (V) Min. Typ. Max.
tPHL, Propagation delay time A, B, or 5 260 520
tpLH Inverter Inputs to Sum Outputs 10 120 240
15. 90 180 ns
tpHL, Propagation delay time 5 325 650
tpLH {clock Input ta Sum Outputs) 10 175 350
15 150 300
truL,  Transition time 5 100 200
frHL 10 50 100 | ns
15 40 80
thold Data input hold time 5 120 200
(Fg;’;‘l‘nﬁﬂf:) to A, B, or 10 50 8o | ns
15 40 60
fmax Maximum clock input frequency ) 5 25 45
10 5 10 MHz
) . 15 75 15
te, te* Clock input rise or fall time 5 500
10 500 us
15 500

* If more than one unit is cascaded t, should be made less than or equal to the sum of the transition time and the fixed
propagation delay of the output of the driving stage for the estimated capacitive load.

TEST CIRCUITS

Quiescent device current input voltage Input current
vVop R
I f
NPUTS INPUTS QUTPUTS INPUTS
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NOTE - NOTE:MEASURE INPUTS
: SEQUENTIALLY. T0 BOTH
@ TEST ANY COMBINATION l . Voo AND Vs conusc‘r l s-19340
OF INPUTS v ALL UNUSED INPUTS TO Vss
SS §-2079/1 EITHER Vpp OR Vg5
Vss
5-198201
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Typical output low (sink)
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Typical outpuf high (source)

current current characteristics current characteristics
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