COS/MO0S
INTEGRATED 45 1T B
CIRCUIT

DUAL 64-STAGE STATIC SHIFT REGISTER

® CLOCK FREQUENCY 12 MHz (TYP.) AT Vpp= 10V

® SCHMITT TRIGGER CLOCK INPUTS ALLOW OPERATION WITH VERY SLOW CLOCK RISE
AND FALL TIMES ~

THREE-STATE OUTPUTS

QUIESCENT CURRENT SPECIFIED AT 20V FOR HCC DEVICE

STANDARDIZED, SYMMETRICAL OUTPUT CHARACTERISTICS

BV, 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 4517B (extended temperature range) and HCF 4517B (intermediate temperature range) are
monolithic integrated circuits, available in 16-lead dual in-line plastic or ceramic package, and ceramic
flat package.

The HCC/HCF 4517B dual 64-stage static shift register consists of two independent registers each
having a clock, data, and write enable input and outputs accessible at taps following the 16th, 32nd,
48th, and 64th stages. These taps also serve as input points allowing data to be inputted at the 17th,
33rd, and 49th stages when the write enable input is a logic 1 and the clock goes through a low-to-high
transition. The truth table indicates how the clock and write enable inputs control the operation of the
HCC/HCF 4517B. inputs at the intermediate taps allow entry of 64 bits into the register with 16 clock
pulses. The 3-state outputs permit connection of this device to an external bus.

- /N

ABSOLUTE MAXIMUM RATINGS : TN
Voo Supply voltage: HCC types -0.5to 20 \Y
HCF types -05to 18 \%
Vi Input voltage -0.5t0 Vpp +0.5 \
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 -55 to 125 °C
HCF types -40to 85 °C
Tstg Storage temperature -65 to 150 °C

Stresses above those listed under “Absolute Maximum Ratings’” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

* All voltages are with respect to Vgg (GND).

ORDERING NUMBERS:

HCC 4517 BD for dual in-line ceramic package

HCC 4517 BF for dual in-line ceramic package, frit seal
HCC 4517 BK for ceramic flat package

HCF 4517 BE for dual in-line plastic package

HCF 4517 BF for dual in-line ceramic package, frit seal
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HCCIHCF 45178

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package

for HCC 4517 BD
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Dual in-line plastic package

for HCF 4517 BE
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Ceramic flat package
for HCC 4517 BK

Dual in-line ceramic package
for HCC/HCF 4517 BF

ey |2 16 ) vop

GASA[Z vs]meB — =

we, I3 v [] ousg

cia |« 13]] weg ’

066 [ B . ] cla ° ' 6 stces

a3, s 11]] assg . ol

o |- 0[] azzg

s (e [l S, Shee, Ssess

] J

RECOMMENDED OPERATING CONDITIONS A -

Voo Supply voltage: HCC types 3to 18 \
HCF types 3to 15 \%

v, Input voltage 0 to Vpp A

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

HCF types -40to 85 °C
438
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LOGIC DIAGRAM AND TRUTH TABLE
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STAGE STAGES 16,3248
W 1 WwE 16832 WE ——] Eé%sgw
WE —— Q WE —— o we— | o}
L — !
103 4048 * __ ,i 1064
TR gectahiy
vss S $-5130
Write Stage 16 Stage 32 Stage 48 Stage 64
Clock Enable Data Tap Tap Tap Tap
0 0 X Q16 Q32 Q48 Q64
o} 1 X z z z 2
1 0 X Q16 Q32 Q48 Q64
1 1 X 4 z z z
- 0 Dl In Q16 Q32 Q48 Q64
- 1 DiIn D17 tn D33 In D49 In z
T~ 0 X Q16 Q32 Q48 Q64
TN~ 1 X z Zz Z z
X = Don’'t Care Z = High !mpedance
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) -

Test conditions Values E
Parameter v, Vo ol Voo Tiow™ 25°C THign™ Unit
V) V) WA 1Y) P gin, [ Max. [Min. | Typ. [Max. | min. [Max.
I Quiescent H 0/ 5 5 5 0.04 5 150 -
current tyigs 0/10 10 10 0.04 | 10 300 :
0/15 15 20 0.04 | 20 600
0/26 20 100 0.08 | 100 3000 | uA
nor L0/ 5 5 20 0.04 | 20 150 :
types |.0/10 10 40 0.04 | 40 300 '
0/15 15 80 0.04 | 80 600
Vou Output high 3/ b <1 5 4.95 4.95 4.95
voltage 0/10 <1 |10 | 995 9.95 9.95 Y%
0/15 <1 | 15 |14.95 14.95 14.95
VoL Qutput low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <110 0.05 0.05 005 | Vv
15/0 <1 |15 0.05 0.05 0.05
Via  fnput high 05/45| <1 | 5 | 35 35 35
voltage 1/9 <1 |10 7 7 7 v
15/135] <1 | 15 | 11 1 1
ViL  Input fow 45/05] <1 | 5 15 15" 15
voltage 9/1 <1 110 3 3 3 v
135/15| <1 | 15 4 a4 2
lon  Output hee |LoL8 25 5 |-2 16 | 3.2 115
drive types |0/ B 46 5 [-0.64 ~0.51] -1 -0.36
current 0/10 95 10 |16 13 | 26 0.9
0/15 | 135 15 | 4.2 34 | 6.8 24 A
0/ 5 25 5 |-153 -1.36] 3.2 11 m
HCF [0/ & 46 5 |-052 ~0.44] 1 036
types | 0/10 95 10 [-1.3 11 | 26 0.9
0/156 | 135 5 136 3.0 | 68 24
oL Output 0/ 5 0.4 5 | 0.64 051 1 0.36
sink HCC Tomo | 08 10 [16 13 | 26 08
current YPE Mos | 16 15 | 4.2 34 | 68 2.4 A
0/ 5 0.4 5 | 052 0.44] 1 0.36 m
HCP oo | o0s 10 113 11 | 26 0.9
ypes
0/15 15 15 | 36 30 | 68 2.4
e e yoss | 0/18 ‘ 18 £0.1 4107 | 0.1 1 7
current HCF 1 18 Any nput 15 +023 £107% | 103 €1 wA
types o - - -
lon.loL gui‘;ﬁf :%Ss 0/18 18 0.4 £10* | 0.4 £12
leakage HCF . uA
current types | /15 15 £1.0 £107* | +1.0 175
C Input capacitance Any input 5 7.5 pF E

* 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"’ tevel is: 1V min. with Vpp= 5V -
2V min. with Vpp= 10V
2.5V min. with Vop= 15V -
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DYNAMIC ELECTRICAL CHARACTERISTICS(T,,= 25°C; Input t,, t= 20 ns, C,_= 50pF,

R_= 200 Ka)
Test conditions Values T
Parameter Unit
Vpp (V) Min. Typ. Max
tpHL. tpLn Propagation delay time: 5 200 400
CL to Bit 16 Tap 10 110 220 ns
15 90 180
tpLz, tpqz 3-state output WE 1o Bit 5 75 150
tpzL, tpzy 16 Tap (see note) 10 40 30 ns
15 30 60
trHL tTLH  Output transition time 5 100 200
10 50 100 ns
15 40 80
tsetup Write enable-to—clock 5 -100 -50
10 -50 -25 ns
15 -30 -15
tsetup Data-to—clock 5 -100 -50
10 —60 -30 ns
15 -30 -15
Write enable-to—clock 5 50 100
Release time 10 25 50 ns
15 20 40
thold Data-to-clock 5 100 200
10 50 100 ns
15 25 50
tw Minimum clock pulse width 5 90 180
10 40 80 ns
15 25 50
feL Maximum clock input 5 3 6
frequency 10 6 12 MHz
15 8 15
g, ty Maximum clock input rise or 5
fall time 10 UNLIMITED us
15

Note: Measured at the point of 10% change in output with an output load of 50 pF, RL=1 k& to Vpp for tpzy,

tpLz and R =1 k2 to Vgg for tpz.

WAVEFORMS

QLBILY, ¢
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21817
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8 32
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