DEVICES INCORPORATED

FEATURES

L29C524/525

Dual Pipeline Register

. DESCRIPTION®

3 Pipeline Registers —
Dual 7-Deep (L29C524) or
Dual 8-Deep (L29C525)

2 Configurable to Single 14-Deep and
Single 16-Deep

3 Hold, Shift, Load Instructions
O Separate Data In and Data Out Pins

Q High Speed, Low Power CMOS
Technology

Q Three-State Outputs

Q Available 100% Screened to MIL-
STD-883, Class B

O Plug Compatible with AMD
AM29524 and AM29525

Q Package Styles Available:
* 28-pin Plastic DIP
¢ 28-pin CerDIP
¢ 28-pin Plastic LCC
¢ 28-pin Ceramic Flatpack

The Logic Devices L29C524 and
L29C525 are high performance, low
power CMOS pipeline registers. They
are pin-for-pin compatible with the
Advanced Micro Devices Am29524
and Am29525. The products can

be configured as two independent,
7-level (or 8-level) pipelines or as
single 14-level (or 16-level) pipelines.
The configuration implemented is
determined by the instruction code
(11,10) as shown in Table 2.

The I1,b instruction code controls the
internal routing of data and loading of
each register. For instruction Ilo =00
(Push A & B), data applied at the D7-
Do inputs is loaded into register Ao at
the rising edge of the Clock. The
contents of Ao simultaneously moves
to register A1, A1 moves to A2, and so
on. The contents of the last register on
the "A" side (A6 for the L29C524, A7
for the 1.29C525) are wrapped back to
register Bo. The registers on the B side
are similarly shifted, with the contents
of the last register on the B side (Bé for
the L29C524, B7 for the L29C525) lost.

S3-50 controls is given in Table 3,

7-46-09-CY
Instruction It,Io = 01 (Push B) acts
similarly to the Push A & B instruc-
tion, except that only the B side reg-
isters are shifted. The input data

is applied to register Bo, and the
contents of the last register on the

B side (Bt for the L29C524, B7 for the
L29C525) are lost. The contents of

the A side registers are unaffected.
Instruction It,10 = 10 (Push A) is
identical to the Push B instruction,
except that A side registers are shifted
and B side registers are unaffected.

Instruction It,Io = 11 (Hold) causes no
internal data movement. It is equiva-
lent to preventing the application of a
clock edge to any internal register.

The contents of any of the registers is
selectable at the output through the

use of the 53-So control inputs. On the
1.29C524, the input pins D7-Do may

also be selected to drive the output,
and all output pins may be forced to

zero. The independence of thel and S

control lines allows simultaneous

reading and writing. Encoding for the
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Dual Pipeline Register

TasLe 1. Reaister Loap Orenamions (See Table 2 for Instruction Codes.): . o g
Single 14/16 Level Dual 7/8 Level
PushA&B Push B Push A No-Op
N Hold l .L Hold Hold Hold

Ao Bo Ao Bo Ao Bo Ao Bo
A1 B1 A1 B1 A1 B1 - A1 B1
Az Be A2 B2 A2 B2 A2 B2
A3 B3 A3 B3 A3 Bs A3 B3
A4 B4 As B4 A4 B4 A4 B4
As Bs As Bs As Bs As Bs
As Be A6 Be As Bs Ae Bs
A7* B7* A7 B7* A7 By A7* B7*
L]

* A7 and B7 registers apply only to L29C525

Taste 2. InsTRuCTION Set DESCRIPTIONS | | TasLe 3. Sevecr Ovenavion Deschiprions -
Inputs Sa | s2 | 81 | So Y7-Yo
Mnemonic I lo Description 0 0 0 0 Ao
Shift 0 0 PushA&B 0 0 0 1 At
LDB 0 1 Push B 0 0 1 0 A2
LDA 1 0 Push A 0 0 L ! A3
0 1 0 0 A4
HLD 1 1 No-Op S 1 . -
0 1 1 0 As
0 1 1 1 0 (L29C524)
A7 (L29C525)
1 0 0 0 Bo
1 0 0 1 B1
1 0 1 0 B2
1 0 1 1 B3
1 1 0 0 B4
1 1 0 1 Bs
1 1 1 0 Bs
1 1 1 1 D7—Do (L29C524)
B7 (L29C525)

12 08/05/91-LDS.RBP-01

e




N 7‘“@7:5; 'D - 7“75757 I:- E: 9 D-S 0 DVIJ ]:5?1:(: T; I:#D I :
T 40-09-09 L29C524/525

DEVICES INCORPORATED

- Maximum Ratings  Above which useful life may be impaired '(Notes 1,238 5 ‘

Dual Pipeline Register

-65°C to +150°C
-55°C to +125°C
Ve supply voltage with 18SPECE 10 GIOUN ...........cueeeeeeveeeeereeeseseessssssssssssosssesseeesseseeeesssessn, ~0.5Vto+7.0V
Input signal With reSPECt 10 GOUNG .ovvvevvvvvveeeeseeecesseeesceeeeeseressssssssseeesssssseeeseeeeeesse e -3.0Vio+7.0V
Signal applied to high IMPEdaNCE OUPUL ......ceeoeoeeeeeeereeereeeeeeoeeeeeoeooeoeoeeeeoeeeoeeeooesess -30Vio+7.0V
OULPUL CUITENE INtO IOW OUIDULS .vvvvvveevevesseeenneeeeeeeesssssessssemssmesssssssssesseessesseese s
LAICHUD CUITBNE ....ovv e sssnsss e sesssssessessessessese e sssesssseeeesesseseeeee s

 Operating Conormions To meet specified eleclrical and switching characteristics §

Supply Voltage

Mode Temperature Range (Ambient)
Active Operation, Commercial 0°C to +70°C 4.75V <Vcc <5.25V
Active Operation, Military -55°C to +125°C 4.50V<Vcc <5.50V

ELecTricAL CHARACTERISTICS  Over Operating Conditions

Symbol  Parameter Test Condition Min | Typ | Max | Unit
VOH Output High Voltage IOH = -12 mA 24 v
VoL Output Low Voltage loL = 24.0 mA 05 V
VH Input High Voltage 2.0 Vce V
W Input Low Voltage (Note 3) 08| V
bx input Current Ground <VIN <VcC (Note12) 20| pA
loz Output Leakage Current | Ground <Vout <Vce (Note12) 0| pA
los Output Short Current VouT = Ground, Vcc = Max (Notes 4, 8) ~250 | mA
Icct Vce Current, Dynamic (Notes 5, 6) 10 35| mA
lcc2 Vce Current, Quiescent | (Note 7) 101 mA
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[ SWITCHING CHARACTERISTICS

. Commercia. Operaning Rance (0°C to +70°C) Notes 8, 10(ns} . ..+

L29C524/525-
20 15
Symbol Parameter Min Max Min Max
teD ClLK to Y7-Yo 20 15
tSEL | S3-Soto Y7-Yo 20 15
trooo | D7-Do to Y7-Yo (L29C524) 20 15
tso D7-Do to CLK Setup 7 5
tHD CLK to D7-Do Hold 0 0
tsi 11,10 to CLK Setup 7 5
tHi CLK to I1,lo Hold 2 2
tois | OE to Output Disable Times (Note 11) 13 13
tena | OE to Output Enable Times (Note 11) 15 15
tPw Clock Pulse Width 12 10

Mirany Orerating Rance (~55°C to +125°C) Notes 9, 10 (ns)

L29C524/525-

25 20

Symbol Parameter Min Max Min Max

tPD CLK to Y7-Yo 25 20

tseEL | S3-Soto Y7-Yo 25 20

tPDDO | D7-Do to Y7-Yo (L29C524) 25 20

tso D7-Do to CLK Setup 7 7

tHD CLK to D7—Do Hold 2 2

tsi I1,l0 to CLK Setup 7 7

tH! CLK to I1,lo Hold 2 2

tois | OEto Output Disable Times (Note 11) 13 i3

tena | OF to Output Enable Times (Note 11) 15 15

tPw Clock Puise Width 12 12

Switching Waverorus ) Lo snieR el

INsT > X
{ir. 1oy ! tsi : Lt
i l
D7-Do b4 X
tsp L— tuo tew |
l
CLOCK | (o < )"
MUX SEL : -
$3-80 X ) &
: | tSEL
Y7-Yo | X
} trooo i
oE ' N
e tpg—!
. oS HIGH IMPEDANCE | tena pa
Y7-Yo > '
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L29C524/525

Dual Pipeline Register

[NOTES

1

1. Maximum Ratings indicate stress
specifications only. Functional oper-
ation of these products at values be-
yond those indicated in the Operating
Conditions table is not implied. Expo-
sure to maximum rating conditions for
extended periods may affect reliability.

2. The products described by this spec-
ification include internal circuitry de-
signed to protect the chip from damag-
ing substrate injection currents and ac-
cumulations of static charge. Neverthe-
less, conventional precautions should
be observed during storage, handling,
and use of these circuits in order to
avoid exposure to excessive electrical
stress values.

3. This device provides hard clamping
of transient undershoot. Input levels
below ground will be clamped begin-
ning at GND -0.6 V.

4. Duration of the output short circuit
should not exceed 30 seconds.

5. Supply current for a given applica-
tion canbeaccurately approximated by:
NCVZ2F
4

where

N = total number of device outputs
C = capacitive load per output

V = supply voltage

F = clock frequency

6. Tested with all outputs changing
every cycle and no load, at a 5 MHz
clock rate.

7. Tested withall inputs within 0.1 V of
Vcc or Ground, no load.

8. These parameters are guaranteed
but not 100% tested.

9. AC specifications tested with input
transition times less than 3 ns, output
reference levels of 1.5 V (except tEN/
tDIS test) and input levels of nominally
0to 3.0 V. Output loading may be a
resistive divider which provides for
specified IOH and IOL at an output
voltage of VOH min and VOL max
respectively. Alternatively, a diode
bridge with upper and lower current
sources of IOH and IOL respectively,
and a balancing voltage of 1.5V may be
used. Parasitic capacitance is 30 pF
minimum, and may be distributed. For
tENABLE and tDISABLE measurements,
theload currentis increased to 10 mA to
reduce the RC delay component of the
measurement.

This device has high speed outputs ca-
pable of large instantaneous current
pulses and fast turn-on/turn-off times.
Asaresult, care must be exercised in the
testing of this device. The following
measures are recommended:

a. A0.1uF ceramic capacitor should be
installed between VcC and Ground
leads as close to the Device Under Test
(DUT) as possible. Similar capacitors
should be installed between device VcC
and the tester common, and device
ground and tester common.

b. Ground and VcC supply planes
must be brought directly to the DUT
socket or contactor fingers.

c. Input voltages should be adjusted to
compensate for inductive ground and
VCC noise to maintain required DUT
input levels relative to the DUT ground
pin.

10. Each parameter is shown as a min-
imum or maximum value. Input re-
quirements are specified from the point
of view of the external system driving
the chip. Setup time, forexample, isspe-
cified as a minimum since the external
system must supply at least that much
time to meet the worst-case require-
ments of all parts. Responses from the
internal circuitry are specified from the
point of view of the device. Output
delay, for example, is specified as a
maximum since worst-case operation
of any device always provides data
within that time.

11. Transition is measured +200 mV
from steady-state voltage with speci-
fied loading.

12. These parameters are only tested at
the high temperature extreme, which is
the worst case for leakage current.
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Dual Pipeline Register
ORDERING INFORMATION e ey

28-pin* 28-pin* 28-pin 28-pin
{0.3" wide) {0.4" wide) Flatpack
N/ —
. s1 ¢y Tagh S2 s1 1 “28[ se sicdi n Bl= 82
Sof, 7P 3 so 02 27f ss Socd2 k=83
Do 3 60 YO Do s 2600 vo Doc=d3 %k= Yo
Dt s 25 D1 [Ja 250 v Dic=o4 BE= Y1
D2 s 24[jY2 D2 55 241 vz D25 U= Y2
Dafg 23 03 (js 23{1 vs3 Da=36 BED Y3
vee fj;  aafyvec vee (7 221 vec vee=d7 2F=3 Vee
GND f1g 2] GND o (s 210 onD | GND =8 U E=3 GND
D4 []lg 203 OF o+ Oo 20{] OE Da=H9 NF= OE
Ds (110 19 Y os [J10 19|d vs Ds=qyp 19F= a4
Ds J1y 18[ Y5 ps 11 1800 vs Ds {11 8= Ys
D7 (112 17pYs D7 [J12 17 ve D7 {12 1= Ys
o (3 1s[Y7 o O 18 v7 lo=H13 k= Y7
ClK fyq 5[ cx 14 150 n CLK =14 ==

Plastic DIP* CerDIP CerDiP * Ceramic Plastic Leaded
Speed (P10) (C5) (C10) Flatpack (F2) Chip Carrler (J4)
. 0°C t0 +70°C — CoMMERCIAL SCREENNG it e S
20 ns| L29C524PC20 L29C524CC20 L29C5241C20 L29C524FC20 L28C524JC20
15 ns T 15 15 " % 15 " " 15 " 15
or or or or or
L29C525PC20 L29C525CC20 L29C5251C20 L29C525FC20 L29C525JC20
"t 15 " " 15 " " 15 " 15 _ ~ " 15
=55°C to +125°C — CommenciaL ScreeNiNG : e e L e
L29C524CM25 L29C524IM25 L29C524FM25
25 ns " =90 n " og w " 20
20 ns or or or
L29C525CM25 L29C525IM25 L29C525FM25
- n 20 " n 20 ] " u“ —20 | ‘
=55°C to +125°C — ExTenpED ScREENING w0 SEEIe i e
L29C524CME25 L29C524IME25 L29C524FME25
25ns " " 90 " " 20 " " 90
20 ns or or or
L29C525CME25 L29C525IME25 L29C525FME25
" " 20 n " 20 " _ n V 20 V
=55°C 10 +125°C — MIL-STD-883 CompLIANT IRt ks,
L29C524CMB25 L29C5241MB25 L29C524FMB25
25ns LT ~ e op R0
20 ns or or or
L29C525CMB25 L29C525IMB25 L29C525FMB25
n n 20 L] n 20 n " 20

*Also available in 0.4" wide Plastic DIP Package (P11). Use part number L29C52xNCxx.
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Mechanical Drawings
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DEVICES INCORPORATED T- 70- ;o '
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Purastic DIP — Type P
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