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Features

* Four 8-Bit Registers

* Hold, Transfer and Load Instructions

* Single 4-Stage or Dual-2 Stage Pipelining

* All Register Contents Available at Qutput

® Fully TTL Compatible

* Three-State Outputs

¢ High Speed, Low Power CMOS

* Available in 24 Pin Dual-In-Line and SOIC Packages

Applications

* Array Processor

* Digital Signal Processor
* A/D Buffer

* Telacommunication

» Byte Wide Shift Register

* Mainframe Computers

Description

These devices are multilevel pipeline registers implemented
using a low power CMOS process. They are pin for pin
compatible replacements for industry standard muttilevel
pipeline registers such as the L29C520 and L29C521. The
HSPY520 and HSP5921 are direct replacements for the
AM28520/21 and WS59520/21.

They consist of four 8-bit registers which are dual ported.
They can be configured as a single four level pipeline or a
dual two level pipeline. A single 8-bit input is provided, and
the pipelining configuration is determined by the instruction
code input to the 10 and t1 inputs (see instruction control).

The contents of any of the four registers is selectable at the
multiplexed outputs through the use of the SO and St
multiplexer control inputs (see register select). The output is
8-bits wide and is three-stated through the use of the OE#
input.

The 9520 and '9521 differ only in the way data is loaded
into and between the registers in dual two-level operation.
In the '9520, when data is loaded into the first level the
existing data in the first level is moved to the second level. In
the 9521, loading the first level simply causes the current
data to be overwritten. Transfer of data to the second level is
achieved using the single four level mode (11, 10 = ‘0'). This
instruction also causes the first level to be loaded. The
HOLD instruction (I1, 10 = ‘1') provides a means of holding
the countents of all registers.

Pinout

HSP9520/HSP9521 (24 PIN SOIC)
'9520/°9521 (24 PIN DIP)
TOP VIEW
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CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Pin Descriptions

NAME DIP PIN TYPE DESCRIPTION

Veo 24 The +5V power supply pin. A Q.1pF capacitor between the Vece and GND pin is
recommended.

GND 12 The device ground.

CLK 11 I Input Clock. Data is latched on the low to high fransition of this clock signal. Input setup and
hold times with respect to the clock must be met for proper operation.

Do-7 3-10 | Data Input Port These inputs are used to supply the 8 bits of data which will be
latched into the selected register on the next rising clock edge.

YO-7 21-14 o] Data Output Port. This 8-bit port provides the output data from the four internal registers.
They are provided in a multiplexed fashion, and are controlied via the muiltiplexer control
inputs (SO and S1).

10, 11 1,2 1 Instruction Control Inputs. These inputs are used to provide the instruction code
which determines the intemal register pipeline configuration. Refer to the Instruction Control
Table for the specific codes and their associated configurations.

80,1 23,22 ) Muitiplexer Contro! Inputs. These inputs select which of the four intemal registers' contents
will be available at the output port. Refer to the Register Select Tabie for the codes to select
each register.

OE# 13 | Output Enable. This input controls the state of the output port (YO-Y7). A LOW on this control
line enables the port for ouput. When OE# is HIGH, the output drivers are in the high
impedance state. Intemal latching or transfer of data is not affected by this pin.
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Specifications HSP3520/HSP9521

Absolute Maximum Ratings

SupplyVoltage ... ..coi i i i i i e +8.0V
Input or Output Voltage Applied ........ GND -0.5V to Voo +0.5V
Storage TemperatureRange ................. -65°C to +150°0C
JunctionTemperature ..........cc.ciiiiiiinenrieeanans +1500C
Lead Temperature (Soldering, Ten Seconds) ............ +300°C

Operating Conditions

Operating VoltageRange .................... +4.75V to +5.25V
Operating Temperature Range .. ................. 09C to +70°C
Reliability Information
Bja-coerreenieaee 51.40C/W (DIP), 77.0W/OC (SOIC)
Bjg co e 22.39C/W (DiP), 23.2W/°C (SOIC)

Maximum Package Power Dissipation....1.5W (DIP), 1.0W (SOIC)

D.C. Electrical Specifications (vgc = 5.0V + 5%, Tp = 0°C to +70°C)

PARAMETER SYMBOL MIN MAX | UNITS TEST CONDITIONS
Logical One Input Voltage VIH 2.0 - Vv Voo =5.25v
Logical Zero Input Voltage ViL - 0.8 \ Voo =475V
Output HIGH Voltage VOH 2.4 - \Y loH =-6.5mA, Voo =4.75V
Output LOW Voltage VoL - 0.5 \ loL=+20.0mA, Ve = 4.75V
Input Leakage Current 4 -10 10 BA Vin =V or GND, Ve = 5.25V
Output Leakage Current o -10 10 pA VouTt =Vceor GND
Vg =56.25v
Standby Power Supply Current lccss - 500 pA ViN=Vcgor GND
Ve = 5.25V Outputs Open
Operating Power Supply Current lccop - 12 mA f=5.0MHz, V| =V or GND
Vg = 5.25V, Ouputs Open, Note 1
Capacitance (Tp = +250C, Note 3)
PARAMETER SYMBOL MIN MAX | UNITS TEST CONDITIONS
Input Capacitance CIN - 12 pF FREQ =1 MHz, V¢ = Open, all measurements
are referenced to device ground.
Output Capacitance co - 12 pF

A.C. Electrical Specifications (Vog = 5.0V = 5%, T4 = 0°C to +700C, Note 2)

PARAMETER SYMBOL MIN MAX UNITS TEST CONDITIONS (Note 2)
Clock to Data Out TPD - 21 ns
Mux Select to Data Qut TSELD - 20 ns
Input Setup Time (DO-7/10-7) Ts 10 - ns
Input Hold Time {DO-7/I0-7) TH 3 - ns
Output Enable Time TENA - 20 ns
Output Disable Time Tplis - 13 ns Note 3
Clock Pulse Width TPw 10 - ns
NOTES:

1. Power supply current is proportional to frequency. Typical rating for Iccop is 2.4mA/MHz.

2. AC. Tesling is performad as follows: Input levels: OV and 3.0V, Timing reference levels = 1.5V, Input rise and fall times driven at 1ns/V, Output load

CL = 40pF.

3. Controlled by design or process parametars and not directly tested. Characterized upon inftial design and afler major design and/or process changes.
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Specifications ISP9520/I1SP9521

Absolute Maximum Ratings

SUPPIYVORAGE ..ottt e ettt e +8.0V
Input or Output Voltage Applied ........ GND -0.5V to Vg +0.5V
Storage Temperature Range ................. -859C to +150°C
Junction Temperature .. ... ..ot iiint ittt iianrenan +150°C
Lead Temperature (Soldering, Ten Seconds) ......... ... +300°C

Operating Conditions

Operating VoltagaRange . ................... +4.75Vio +5.25V
Operating TemperatureRange .............cvvune 09C to +70°C
Reliability Information
eja ............................................. 51 .4°C/W
Bl v e 22.3°C/wW
Maximum Package Power Dissipation..................... 1.5W

D.C. Electrical Specifications (Vo = 5.0V = 5%, Tp = 0°C to +70°C)

PARAMETER SYMBOL MIN MAX | UNITS TEST CONDITIONS
Logical One Input Voltage VIH 2.0 - \ Vee =5.25v
Logical Zero Input Voltage ViL - 0.8 v Voo =4.75v
Qutput HIGH Voltage VoH 2.4 - v IoH=-2.0mA, Vo =4.75V
Output LOW Voltage VoL - 0.5 A loL =+12.0mA, Voo =4.75V
Input Leakage Current ] -10 10 HA VIN=GND orVce, Voo = 5.25V
Output Leakage Current o -10 10 HA VouT =V or GND
Vg = 5.25V
Standby Power Supply Current lccse - 500 pA ViN=Vccor GND
’ Ve = 5.25V Outputs Open
Operating Power Supply Current lccop - 12 mA f=5.0MHz, Vi =V orGND
Ve =5.25V, Ouputs Open, Note 1

Capacitance (Tp = +250C, Note 3)

PARAMETER SYMBOL MIN MAX UNITS TEST CONDITIONS
Input Capacitance CIN - 12 pF FREQ = 1MHz, Vo = Open, all measure-
. ments are reteranced to device ground.
Output Capacitance (of0] - 12 pF

A.C. Electrical Specifications (vgg = 5.0V = 5%, To = 0°9C to +70°C Note 2)

PARAMETER SYMBOL MIN MAX UNITS TEST CONDITIONS (Note 2)
Clock to Data Out TpD - 25 ns
Mux Select to Data Out TSELD - 25 ns
input Setup Time (DO-7, 10-1) Ts 15 - ns
input Hold Time (DO-7,10-1) TH 3 - ns
Output Enable Time TENA - 25 ns
Output Disable Time Tpis - 20 ns Note 3
Clock Pulse Width Tew 13 - ns

NOTES:

1. Power supply current is proportional to frequency. Typical rating is 2.4mA/MHz.

2. A.C. Testing is performed as follows: Input levels: OV and 3.0V, Timing referance levals = 1.5V, Input rise and fali times driven at 1ns/V, Output lcad

C| = 40pF.

3. Controlled by design or process parameters and not directly tested. Characterized upon intial dasign and after major design and/or process changes.
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HSP9520/HSPS8521 ISPS520//SP9521

Timing Waveform
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TABLE 1. INSTRUCTION CONTROL TABLE 2. REGISTER SELECT
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Packaging
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NOTES: .
1. Refer to applicable symbal list.

2. Dimensloning and tolerancing per ANSI Y 14.5M-1882,

3. Dimension *D” doas not include mold flash, protrusions or gate
burrs. Mold flash, protrusion and gate burrs shall not exceed
0.15mm (0.006 inch) per side.

4, Dimension “E” does not include interlead flash or protrusions. In-
terlead flash and protrusions shall not exceed 0.25mm (0.010
inch) per sida.

5. The chamier on the body Is optional. if it is nat present, a visual
Index feature must be located within the crosshatched area.

6. “L" Is the length of terminal for soldering to a substrate.
7. "N is the number of terminal positions.
8. Terminal numbers ars shown for referance onty.

9. The lead width “B", as measured 0.36mm (0.014 inch) or greater
above the seating plane, shall not exceed a maximum value of
0.61mm (0.024 inch)

10. Controlling dimension: Milimetar. Converted inch dimensions
are not necessarily exact.

M24.3 (JEDEC MS-013-AD)
24 LEAD WIDE BODY SMALL OUTUINE PLASTIC PACKAGE
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INCHES MILLMETERS
SYMBOL MIN MAX MIN MAX | NOTES

A 0.0826 | 0.1043 ] 235 | 285 -

Al 0.0040 | o0.0118 | 0.10 030 -

B 0.013 0.020 0.33 0.51 9

c 0.0081 | 00125 | 023 032 -

D 05085 | 0.6141 | 1520 15.60 3

E 02914 | 02982 | 7.40 7.60 4

[ 0.05BSC 127 BSC -

H 0.394 0.419 10.00 10.685 -

h 0.010 0.029 025 0.75 5

L 0.016 0.050 0.40 127 6

N 24 24 7

a e | & v | & -

)
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Packaging (Continued)
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E24.3 (JEDEC MS-001-AF)
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NOTES:

andMetricdlmonslons.mhchdlmensbnscomrol.
2. Dimensioning and tolerancing per ANSI Y14.5M-1982,

2.2 of Publication No. 85.

in JEDEC saating plane gauge GS-3.

pendicular to plane C.

strained. e must be zero or greater.
8. lememxinut\numbefottemﬂnal positions.

in Figure 2.

1. Controlling Dimensions: Inch. In case of conflict between English

3. Synbdsaredeﬁnedhme'MOSeﬁesWUst'KnSecﬁon

5. Dand E1 d:mnslonsdonothck:demoldﬂashorprotrudom.
Moldﬂashotprotruslonsshallnotamedo.mOhch(OZStm).

6. E and mn\eaﬂuedmmmelaadscmalnedwbeper-

7. egandecaremeasuredatmeleadﬂpsmmmeleadsumon-

24 LEAD NARROW BODY DUAL-IN-LINE PLASTIC PACKAGE
INCHES MILLIMETERS
symsoL| MN MAX MIN MAX | NOTES
A . 0210 - 5.33 4
At 0.015 - 0.39 - 4
A2 0115 | 0195 | 283 495 .
B 0014 | 0022 | 035 | 0558 .
B1 0.045 | o070 | 115 177 9
c 0008 | 0015 | 0204 | 0.381 -
D 3125 | 1275 | 2860 | 3220 5
D1 0.005 - 0.13 - -
E 0300 | 0325 | 762 825 8
E1 0240 | 0280 | 6.10 7.1 5
o 0.100 BSC 2.54 BSC .
N 0.300 BSC 7.62BSC 6
s . 0.430 . 10.92 7
L 0115 | 0.160 | 283 4.06 4
N 24 24 8

4. Dimensions A, Al andLaremeasuredwimmepackageuated

9. Comorleads(1,N,Nf2:ndN/2+1)mybeconﬁwredasshown




