Serial Scan Shadow Register

L29C818

| FEATURES

| | DESCRIPTION

Q Octal Register with Additional 8-bit
Shiftable Shadow Register

 Serial Load /Verify of Writable
Control Store RAM

Q Serial Stimulus/Observation of
Sequential Logic

Q High Speed, Low Power CMOS
Technology

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

QJ Plug Compatible with AMD
Am?29818

Q Package Styles Available:
¢ 24-pin Plastic DIP
¢ 24-pin Sidebraze, Hermetic DIP
* 28-pin Ceramic LCC

The L29C818 is a high-speed octal
register designed especially for appli-
cations using serial-scan diagnostics
or writable control store. It is pin and
functionally compatible with the
AMD Am29818 bipolar device.

The L29C818 consists of an octal regi-
ster (the "P" register), internally con-
nected to an 8-bit shift register (the
"S" register). Each has its own corre-
sponding clock pin, and the P register
has a three-state output control.

An input control signal MODE, in

combination with the S register seri
data input (SDI) pin controls data

routing within the L29C818,
the MODE input is low, in
normal operation, dat
D7-Do pins is load
register on the ri
The contents of t
visible on the
the OE ¢

r are
7-Y0 when

Also, data present on the SDI pin is
loaded into the least significant
position of the S register on the rising
edge of CLK S. In this mode, the S
register performs a right shift opera-
tion, with the contents of each bit
position replaced by the value in the
next least significant location. The
value in $7is shifted out on the serial
data oytput (SDO) pin. The SDI and
s allow serial connection of
L29C818 devices into a
loop. When MODE is low,
n of the P and S registers
pletely independent and no
{ming relationship is enforced
ween CLK P and CLK S.

When MODE is high, the internal
multiplexers route data between the S
and P registers, and the Y port. The
contents of the S register are loaded
into the P register on the rising edge
of CLK P. In diagnostic applications,
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Serial Scan Shadow Register

L29C818

required. When MODE is high, the
SDI input drives the SDO output

this allows a data value input via
serial scan to be loaded into the active
data path of the machine.

When the MODE pin is high, CLK S
causes a parallel rather than serial
load of the S register. In this mode,
the S register is loaded from the Y7-Y0
pins at the rising edge of CLK S. This
is useful in writable control store
applications for readback of the
control store via the serial path.

means that the SDI value will apply
simultaneously to all L29C818sin a
serial loop. However, to ensure
proper operation of a given device,
the user must ensure that the SDI
setup time to CLK S is extended by
the sum of the SDI to SDO delays of

The D7-Do port is normally used as,
the input port to the D register. For
writable control store applicati§
however, this port is conn
I/0 pins of the RAM used a
store. In order to loa
through the serial %
to drive the Sre T t
the D7-Do pins. aceomplished
high, and a
rs. Note from

When MODE is high, the SDI pin is
used as a control input to enable or
disable the loading of the S register,
and it also affects routing of the S
register contents onto the D7-Do
outputs. When SDIis low, the S
register is enabled for loading as
above. When SDI is high however,
CLK S is prevented from reaching the
S register, and no load occurs. In

when MQ

directly, bypassing the S register. This

all previous devices in the serial path.

enables the D port output buffer. The
D output remains enabled until the
first rising edge of CLK S during
which either SDI or MODE is low.
Thus to load a control store RAM,
data would be shifted in with MODE
low. When an entire control store
word was present in the serial S

further shifting of the S
d enabling the contents

o verify the contents of a control
store RAM, the RAM is read into the
D register in the normal fashion.
Then, the D contents are transferred in
parallel to the S register by driving
MODE high with SDI low. Then, the
S register contents are scanned out
serially by returning MODE to low

d . CLK S rising e
order to allf)w the SDI pin to serve as above that high, no loading ~ and applying CLK S pulses.
an enable signal for all L29C818 .
e ; . . oft regist curs. However, a
devices in a serial configuration, oY which synchronousl
special handling of the SDI input is P y y
TaBLE 1. Fuucm\a\f\{\ ~
N
InM Outputs Action
MODE SDI CL!&CLK P P REG S REG Yr-Yo D7-Do  SDO
0 X t X N/A SHIFT Normal Hi-Z S7
0 X X T LOAD D N/A Normal Input S7
1 (0] T X N/A LOADY Input* Hi-Z SDI
1 1 T X N/A HOLD Normal Output  SDI
1 X X T LOAD S N/A Normal Hi-Z SDI

* If OE is 0, the P register value will be loaded into the S register. If OF is 1, a value may be applied

externally to the Y7-Yo pins.

DEVICES INCORPORATED
5-104

Logic Products
5/15/90



Serial Scan Shadow Register L29C818

Maximum RATINGS Above which useful life may be impaired (Notes 1, 2, 3, 8)

.. —65°C to +150°C
-55°C to +125°C

Storage temperature
Operating ambient temperature

Vce supply voltage with respect 10 GroUnd .........oceeeiioie e ess et s e -05Vto+7.0V
Input signal with respect 10 ground ...t s e -30Vto+7.0V
Signal applied to high impedance OUIPUL ..........cccerieceirnicnre e e (ks -30Vto+70V

Qutput current into oW QULPULS .....cooviiiiiiiieieiee ety T 1 PR 25 mA
LatChUP CUITENL ...ttt erenveee e rasn e s et sr e s g eiD e v nee s SN e ere e sbbennes > 400 mA

Supply Voltage
475V <Vcc <525V
450V<Vcc <550V

Mode
Active Operation, Commercial
Active Operation, Military

ELecTRICAL CHARACTERISTICS Over Operati
Symbol Parameter WI Min | Typ | Max | Unit

VOH Output High Voltage @ \MA 2.4 \"
VoL Output Low Voltag%\\\\fs\a\;//zio mA 05| V
VIH Input High VW N 2.0 7 vee | V
ViL Input Low VW {Note 3) 0.8 A
hx Input Current > Ground < VINS VCC 120 | pA
loz Output Leakage Current | Ground < VouTt < Vcc +20 | pA
los Output Short Current Yout = Ground, VCC = Max (Notes 4, 8) -250 | mA
lcct Vcc Current, Dynamic (Notes 5, 6) 10 15| mA
Iccz Vcce Current, Quiescent {Note 7) 1.0 ] mA
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Serial Scan Shadow Register L29C818

I SWITCHING CHARACTERISTICS — NORMAL REGISTER OPERATION

Commencial OperaTiNg RANGE (0°C to +70°C) Notes 9, 10 (ns)

L29C818- ]
25
Symbol Parameter Min Max Min Max
troy | CLK Pto Y7-Yo 13
tsop | D7-Doto CLK P Setup 8
tHior | CLK P to D7-Do Hold 2
tsMp | MODE to CLK P Setup 15
tHMP | CLK P to MODE Hold ) 0
trwp | CLK P Pulse Width 15 (\
teNAY | OE to Y7-Yo Enable (Note 11) ' § 25
toisy | OF to Y7~Yo Disable (Note 11) ) N> 15
SS_/
MiLiTARY OPERATING RANGE (~55°C 10 +125°C) Notes 9, 10 (neh.. N&
N L29C818-

30
Symbol Parameter N Min Max Min Max

tPOY | CLK P to Y7-Yo AN 18

tsop | D7-Doto CLK P Setup %V 10

tHDP | CLK P to D7—Do Hold N \\/ 2 ]
tsMP | MODE to CLK P Setup \ 15

tHMP | CLK P to MODE Hold o 0

P % par
tPwp | CLK P Pulse Width // P \\// 15

teNay | OE 1o Y7-Yo Enable (N/qm\my( Y 30
toisy | OE to Y7-Yo Disable otg) 4y, 20
i

SwWITCHING WAVEFORMSE — NORMAL REGISTER OPERATION

MODE % — *‘MP

I tsoe — tHoP

CLKP Y. ’|\ _)I‘
trwe trwp

Y7 -Yo —HIGH MPEDANCE | *% 55 HIGH IMPEDANCE
tENAY troy toisy

Logic Products
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Serial Scan Shadow Register L29C818

| SWITCHING CHARACTERISTICS — SERIAL SHIFT OPERATION |

CommerciaL OreraTING RaNGE (0°C 10 +70°C) Notes 9, 10 (ns)

L29C818-
25
Symbol Parameter Min Max Min Max

tosso | CLK S to SDO 25
tssis | SDIto CLK S Setup 10
tHssi | CLK S to SDI Hold 0
tsmMs | MODE to CLK S Setup 12
tHsM | CLK S to MODE Hold 2
tPws | CLK S Pulse Width 25 (|
tomso | MODE to SDO
tosiso| SDI to SDO 16 N

NN

MiLitaRY OpPeRATING RANGE (~55°C to +125°C) Notes 9, 10 (ngf~..

\){\5’ L29C818-
30

Symbol Parameter A& Min Max Min Max

tosso | CLK S to SDO AN 30

tssis | SDIto CLK S Setup NS 12

tHssl | CLK S to SDI Hold Q\N N 0

tsMs | MODE to CLK S Setup NS 12

tHSM | CLK S to MODE Hold N \ Y 5

tPws | CLK S Pulse Width // ) \/ 25

toMso | MODE to SDO /\\\< 0 18

tosiso| SOl to SDO (( } /"\\\/ 18

SwiTcHING WAVEFORUS })SE?&L SHIFT OPERATION

MODE )Y
tams —= THSM

SOl i ) QLY A X
18815 —* tHsst
CLKS ,w.oo A
[-— tpwg—|=—tpws | toMso tosiso
ooe

SDO A

tpsso

=TFEEET Logic Products
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Serial Scan Shadow Register L29C818

l SWITCHING CHARACTERISTICS — PIPELINE LOAD FROM SHADOW l

CommenrciaL Orerating RanGe (0°C to +70°C) Notes 9, 10 (ns)

L29C818-

25
Symbol Parameter Min\ Max Min Max

tsMP | MODE to CLK P ,jsi

wem | GLKPOMODE ’)b\ S
tssp | CLKSto CLKP o — 25
Tb\

MiLiTARY OpERATING RANGE (-55°C to +125°C) Notes 9, 1)}@)\(
— sV

L29C818-

Symbol Parameter @B W§QWT Max
tsMp | MODE to GLK P RS 15
tHPM | CLK P to MODE Hold N 0
tssP | CLKSto CLKP KN 15

VN4

SwitcHING WavEFoRMS — PipeliNEXostpFrom SHapow

CLKP g<\_// \) P

tssp

CLKS 4 \
—_
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Senal Scan Shadow Register L29C818
!_SWITCHING CHARACTERISTICS — SHADOW LOAD FROM 'Y' PORT }
CommerciaL OperaTiNG RaNGE (0°C to +70°C) Notes 9, 10 (ns)
_____ L2¢csis-
25
Symbol Parameter Min Max Min | Max
tsys Y7-Yoto CLK S Setup 5
tHsy | CLK S to Y7-Yo Hold 5 B
| hl S SN I I
tsMs | MODE to CLK S Setup 12
tHsM | CLK S to MODE Hold ) T 2 \\
tssis | SDito CLK S Setup N
tHss! | CLK S to SDI Hold 0
o
MiLitary OperaTiNG RANGE (~55°C to +125°C) Notes 9, 10 (n&A\ N
\{ _ L2scsis-
30
Symbol Parameter % Min Max Min | Max
tsys | Y7-Yoto CLK S Setup NI 5
7
tHsy | CLK Sto Y7-Yo Hold 5
AN
tsMs | MODE to CLK S Setup Q\X\) 12
thsM | CLK S to MODE Hold | s ]
S S
tssis | SDIto CLK S Set Setup %7 x 12
tissi | CLK S to SDI Hold 0
/3\\
SwiTcHING WAVEFORMS. —~ SWABOWLoAD From 'Y’ PorT
Y7-Yo EXTERNALLY DRIVEN K
OF /
tsys tHsY
CLKS Ji’s \
MODE
- {SMS —sfe— tHSM
SDI
~— 18518 —jw— tHSS|
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L29C818

[ SWITCHING CHARACTERISTICS — SHADOW READ VIA 'D' PORT

Commencial OperaTing RaNGE (0°C to +70°C) Notes 9, 10 (ns)
L29C816-
25
Symbol Parameter Min Max Min Max
tsMs | MODE to CLK S Setup 12
tHsm | CLK S to MODE Hold 2
tssis | SDIto CLK S Setup 10 (\
tHssl | CLK S to SDI Hold 8
tENAD | CLK S TO D7—Do Enable (Note 11) 85 NS
toisD | CLK S TO D7-Do Disable (Note 11)
MiLiTarY OPERATING RANGE (—55°C to +125°C) Notes 9, 1(nsh\~>
L29C818-
30
Symbol Parameter (\\ Min Max Min Meax
tsMs | MODE to CLK S Setup e NN WY 12
tHsM | CLK S to MODE Hold o) 7 5
tssis | SDI to CLK S Setup N w 12
tHss! | CLK S to SDI Hold NN 0
tENAD | CLK S TO D7-Do Enable (NG§ 1310\ 90
toisp | CLK S TO D7-Do DisablstNots &) 35
\F
SwiTcHING WAVEFORME =Y ShAROW READ Via ‘D' PoRT
N
MODE 7 e
tsus tHsM
SDl y y—
tsss tHSSI
CLKS ,f_ﬂ p =S
tENAD toso
D7 Do HIGH IMPEDANCE ((g;( | HIGH MPEDANCE

. -
m— -
= -
- [

-
[—— 3 —a———

IIIII
"
:
)
Ill
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L29C818

INOTES

]

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
designed to protect the chipfrom dam-
aging substrate injection currents and
accumulations of static charge. Never-
theless, 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 and overshoot.
Input levels below ground or abov
Vcc will be clamped beginning
-0.6 Vand VcC + 0.6 V. The devyigé
withstand indefinite operafi
inputs in the range of -3.
Device operation will nof
affected, however, input cu t levels
will be well in excess of 100 m2v

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

5. Supply current for a given applica-
tion can beaccurately approximated by:
NCV2F
4

where

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

F = clock frequency

6. Tested with all outputs “chany
every cycle and no o

clock rate.

ifications tested with input
imes less than 3 ns, output

0-fo 3.0 V. Output loading is a resistive
divider which provides for specified
IoL and IoH plus 30 pF capacitance.

This device has high speed outputs
capable 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. A 0.1 pF ceramic capacitor should be
installed between VcC and Ground
close to the Device Under Test
s possible. Similar capacitors
installed between device VcC
ester common, and device

docket or contactor fingers.

¢. Input voltages should be adjusted to
compensate for inductive ground and
VcCC noise to maintain required DUT
inputlevels 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, for example, is spe-
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.
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L29C818

ORDERING INFORMATION

24-pin
(0.3" wide)

O
OF []1 24[] Ve
CLKS [|2 23[] MODE
Do (13 22]] Yo
D1 4 o1f1 v:
e [ls  20]] Yo
D3 {]6 19[] v
Ds )7 18] ve
Ds(le  17[] ¥s
Ds (]9 16]] vs
D7 [0 1s|) vs
sol Ty 1a]l sSDO
GND (f12 13l ckp

28-pin

Plastlc DIP Sidebraze ] CerDIP Ceramic Leadless ’
Speed (P2) Hermetic DIP (D2} | (c1 Chip Carrier (K1)
0°C to +70°C — COMMERCIAL SCREENING
T ]7
25ns| L29C818PC25 L29C818DC25 ‘ L29C818CC25 £B1BKC25 l
=55°C to +125°C — COMMERCIAL SCREENING N
= :
30 ns | Lascatsomao Ln_zgcsm@\(Q L20C818KM30 l
—55°C 10 +125°C — EXTENDED SCREEMNG. )
[ J N T
30ns ‘ L29C818DME L290818CME30 L29C818KME30 ‘
| » |
—55°C to +125°C — MIL=S.NI88S CompLIaNT
[ > ‘
30ns \ L29E18DMB30 | L29C818CMB30 L29C818KMB30 \
1 |
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