L29C813

8-bit Serial Scan Shadow Register

FEATURES

DESCRIPTION

Octal Register with Additional 8-bit
Shiftable Shadow Register

Serial Load/ Verify of Writable
Control Store RAM

Serial Stimulus/Observation of
Sequential Logic

High-Speed, Low Power CMOS
Technology

Replaces AMD Am29818
DECC SMD No. 5962-90515

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

Package Styles Available:

e 24-pin Plastic DIP

= 24-pin Sidebraze, Hermetic DIP
e 28-pin Ceramic LCC

The L29C818 is a high-speed octal
register designed especially for
applications using serial-scan diagnos-
tics or writable control store. It is pin
and functionally compatible with the
AMD Am?29818 bipolar device.

The L29C818 consists of an octal
register, the P register, internally
connected to an 8-bit shift register, the
S register. Each has its own corres-
ponding clock pin and the P register
has a three-state output control.

An input control signal, MODE, in
combination with the S register se
data input (SDI) pin controls data

normal operation, data present on
D7-0 pins is loadedinto the P registe
on the rising edge

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 axight-shift opera-
tion with the contents of each bit

plexers route data between the S
and P registers and the Y port. The
ontents of the S register are loaded
into the P register on the rising edge of
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L29C818

DEVICES INCORPORATED

CLK P. In diagnostic applications, 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 Y7-0
pins at the rising edge of CLK S. This
is useful in writable control store
applications for read-back of the
control store via the serial path.

When MODE is HIGH, the SDI pin is
used as a control input to enable or
disable the loading of the S register. It
also affects routing of the S register
contents onto the D7-0 outputs. When
SDI is 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 order to allow the SDI
pin to serve as an enable signal for all
L29C818 devices in a serial configura-
tion, special handling of the SDI input

8-bit Serial Scan Shadow Register

is required. When MODE is HIGH,
the SDI input drives the SDO output
directly, bypassing the S register. This
means that the SDI value will apply
simultaneously to all L29C818s in 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
all previous devices in the serial path.

The D7-0 port is normally used as the
input port to the D register. For
writable control store applications
however, this port is connected to the
170 pins of the RAM used as a control
store. In order to load this RAM
through the serial path, it is necessa
to drive the S register contents ont

flip-flop is set whi
enables the D port o

N

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 is present in the serial S regis-
ters, the SDI and MODE pins are
brought HIGH for one or more cycles,
preventing furthe fting of the S
registers and enablihg the contents

@ transferred in
register by driving
ith SDI LOW. The S

TaBLe 1. FuncTioN TABLE // \\ N
Inputs \ \ Outputs) ) Action

MODE SDI CLK S CLKP_1 7> PRE S REG Y 7-0 D7-0 SDO
0 X 1 >;// N N/A SHIFT Normal HI-Z S7
0 X X _(I_( AS,QBP N/A Normal Input S7
1 0 I k\__/ N)A/ LOAD Y Input* HI-Z SDI
1 1 77;-\\ X J}K HOLD Normal Output S
1 X /X ) %AD S N/A Normal HI-Z SDI

*If OE is LOW, the P registée \M e loaddd into the S register. If OE is HIGH, a value may be applied externally to the Y7-0 pins.
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PEVICES INCORPORATED 8-bit Serial Scan Shadow Register

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

Y0 = To [ (=T g 01T = L = PP —-65°C to +150°C
Operating ambient tEMPEIATUIE ......ccoiiiiiii i e e e e e e e e e e e annees -55°C to +125°C
Vcce supply voltage with reSPect t0 groUNG .........ooiieeiiiiiiiiii e -0.5Vto+7.0V
Input signal with reSPect t0 GroUNd ..........cceuuiiiiiiiiiiie e e e e -3.0Vto+7.0V
Signal applied to high impedance QULPUL ... -3.0Vto+7.0V
OUutpUL CUITENT INTO [OW OULPULS ...ttt ettt e e e e e e e e e e e e e e e e e e e e e e e aneees oo 25 MA

= L (o 10 o I o =T | PSRRIy 4t > 400 mA

7

OpPerRATING CONDITIONS To meet specified electrical and switching characteristics // \\ //
A4

Mode Temperature Range (Ambient)
Active Operation, Commercial 0°C to +70°C
Active Operation, Military -55°C to +125°C

ELEcTRICAL CHARACTERISTICS Over Operating Conditions (Note 4) \& //

N
Symbol  Parameter Test Condition % \/ Min Typ Max Unit

PaN
VOH Output High Voltage Vce = Min/roﬂ_:\%&wé\ // 2.4 \Y,
e

VoL Output Low Voltage vec = M/ loL = 2%@.@ \/ 05| Vv

ViH Input High Voltage \\ )} 2.0 vce | V
N

ML Input Low Voltage

/(ﬁ){e 3) \\// 0.0 08 | v
N

/7
lix Input Current &&/}U(Aaﬁ%\\/bu < Vcc (Note 12) +20 | pA
loz Output Leak ;,C:{r nt GWUT < Vcc (Note 12) +20 | pA
I— ~—

lcct | Vee m:{r@y% \(Notes 5, 6) 10 15 | mA

A4
Icc2 V ent, Quiescent /(Note 7) 1.0 | mA
/
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L29C818
PEVICES INCORPORATED 8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — NORMAL REGISTER OPERATION

ComMMERCIAL OPERATING RANGE (0°C to +70°C) Notes 9, 10 (ns)

L29C818—
25
Symbol Parameter Min Max
tPwp | CLK P Pulse Width 15
tPDY CLKPtoY7-0 A 13
: e
tsbp | D7-0to CLK P Setup Time // 8
tHoP | CLK P to D7-0 Hold Time // /?
tsmp | MODE to CLK P Setup Time /\\\ ///15
tiMp | CLK P to MODE Hold Time 7 N Y
tENA | Three-State Output Enable Delay (Note 11) //\\ \\\// 25
tDIs Three-State Output Disable Delay (Note 11) A</ \\ 4 15
/L N\
MiLiTARY OPERATING RANGE (—55°C to +125°C) Notes 9, 10 (ns)// A N

\/ L29C818—
30
Symbol Parameter Min Max

tPwp | CLK P Pulse Width N\ v 15
tPDY | CLKPto Y7-0 N\ A 18
tsbp D7-0 to CLK P Setup Time //_\\ \\ // 10
thop | CLK P to D7-0 Hold Time // \\ \7 2

tsMP | MODE to CLK P Setup Time [ ( ) ) 15
thvp | CLK P to MODE Hold Time _—  \ \_ /) 2

tENA | Three-State Output Enal}kglaglay/(Note}ig\\// 30

tois Three-State Output Diséb(e Dm 20
N

SWITCHING WAVEFORWRMAL REGIS/E/B/bPERATION

N
N

7 AN X

>) - tsop tHDP
ChK ;(
\_/

tPwp 1

tPwpP

v HIGH IMPEDANCE | /77, NN HIGH IMPEDANCE
7-0 KK 27
tENA trDY tois
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DEVICES INCORPORATED

8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — SERIAL SHIFT OPERATION

ComMMERCIAL OPERATING RANGE (0°C to +70°C) Notes 9, 10 (ns)

L29C818—
25
Symbol Parameter Min Max
tPws CLK S Pulse Width 25
tbsso | CLK Sto SDO A 25
. 74
tssis SDI to CLK S Setup Time // 10
tHSSI CLK S to SDI Hold Time //
tsMs | MODE to CLK S Setup Time AN\ 12
tHsM | CLK S to MODE Hold Time 7 N4 Y
toMso | MODE to SDO AN N e
tosiso | SDI to SDO IRZANN e
// NN\

MiLiTARY OPERATING RANGE (—55°C to +125°C) Notes 9, 10 (ns)// N

\/ L29C818-
30
Min Max

Symbol Parameter

tPws | CLK S Pulse Width N\ v 25

tpsso | CLK S to SDO N\ A~ 30
tssis SDI to CLK S Setup Time //_\\ \\ // 12

tHSSI CLK S to SDI Hold Time // \\ \7 0

tsMs | MODE to CLK S Setup Time [ ( ) ) 12

thsM | CLKSto MODE Hold Time — \ \_ /) 5

toMso | MODE to SDO S N — 18

tosiso | SDI to SDO (( -\ 18

SWITCHING WAVEFORM{—\\SgRlAL SHIFT %P{ATION

MODE

tHsm

LA N ] X X

N2 T X
N4
tSSIS ——= tHssI
CL V. XX 4
\_/ w —

SDO

PWS 1 tPws | tbmso tbsiso
X [ X N J

tbsso
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L29C818

PEVICES INCORPORATED 8-bit Serial Scan Shadow Register
SWITCHING CHARACTERISTICS — PIPELINE LOAD FROM SHADOW
ComMMERCIAL OPERATING RANGE (0°C to +70°C) Notes 9, 10 (ns)
L29C818—
25
Symbol Parameter Min Max
tsmp MODE to CLK P 15
tHPM CLK P to MODE Hold Time A 2
tssp | CLKStoCLKP / /[ 10
AN
MiLiTARY OPERATING RANGE (—55°C to +125°C) Notes 9, 10 (ns) n {& // ™
V<’ 292818
N0
Symbol Parameter /\\ N Mid | Max
tsMp | MODE to CLK P AY N\ 715
tHPM | CLK P to MODE Hold Time /) 0N\ 2
tssp | CLKStoCLKP /) M EE
N\ \V/ A
SwiTcHING WAVEFORMS — PIPELINE LoAD FRoM SHADOW \ ( //
N N
NAS)
) /'/'4> |

MODE ,‘( |
=P

CLK P
tssp
\

T
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L29C818

PEVICES INCORPORATED 8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — SHADOW LOAD FROM Y PORT

ComMMERCIAL OPERATING RANGE (0°C to +70°C) Notes 9, 10 (ns)

L29C818—
25
Symbol Parameter Min Max
tsys Y7-0to CLK S Setup Time 5
tHSY CLK S to Y7-0 Hold Time 5

tsms MODE to CLK S Setup Time

/12

tHsM | CLK S to MODE Hold Time S e

tssis | SDIto CLK S Setup Time /\\\ ///10

thssl | CLK S to SDI Hold Time / N4 o

N\ N\
MiLiTARY OPERATING RANGE (—55°C to +125°C) Notes 9, 10 (ns) a \\ N
% L29C818—
30

Symbol Parameter 0 Min Max
tsys Y7-0to CLK S Setup Time \\// N 8

tHSY CLK Sto Y7-0 Hold Time X < // 5

tsMs | MODE to CLK S Setup Time (\ \\// 12

tHsM | CLK S to MODE Hold Time N\ A7 5

tssis | SDIto CLK S Setup Time N\ 12

tHssl | CLK S to SDI Hold Time /7 N\ \/ 0

[ | \

SwiTcHING WAVEFORMS — SHADOW L oAD \QR&M Y PorTt / /

W

Y7-0 EXTERNALLY DRIVEN X

N\

) ) tSMS —{=—1tHSM

tSSIS —{=—tHsSI
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L29C818
PEVICES INCORPORATED 8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — SHADOW READ VIA D PORT

ComMMERCIAL OPERATING RANGE (0°C to +70°C) Notes 9, 10 (ns)

L29C818-
25
Symbol Parameter Min Max
tsms MODE to CLK S Setup Time 12
tHSM CLK S to MODE Hold Time A 2
tssis | SDIto CLK S Setup Time /// 10
tHSSI CLK S to SDI Hold Time //
tENAD | CLK S to D7-0 Enable Delay (Note 11) AN\ /85
toisp | CLK S to D7-0 Disable Delay (Note 11) /, o4 3
A\ N\ /
MiLiTARY OPERATING RANGE (—55°C to +125°C) Notes 9, 10 (ns) y \\ N

L29C818—
30
Symbol Parameter 0 Min Max

tsMs | MODE to CLK S Setup Time AN 12
tHsM | CLK S to MODE Hold Time N4 5
tssis | SDIto CLK S Setup Time N\ \V/ 12

tHSSI CLK S to SDI Hold Time \ 0

tENAD | CLK S to D7-0 Enable Delay (Note 11) /\ \\ // 90
toisp | CLK S to D7-0 Disable Delay (Note 11/ / \\ NN 35

SwITCHING WAVEFORMS — SHADOW READ ‘V\D PorT / /

N—

MODE 7 N 7‘
tsms < / tH tsms tHSM
[»]] N 4
SsIs P tHssI tssis tHsSI
CLK S A A
tENAD tbisb
. HIRH IPEDANGE | HIGH IMPEDANCE |

N—

Shadow Registers

8 03/04/99-LDS.818-L




)

L29C818

DEVICES INCORPORATED

8-bit Serial Scan Shadow Register

NOTES

1. Maximum Ratings indicate stress
specifications only. Functional oper-
ation of these products at valuesbeyond
those indicated in the Operating Condi-
tions table is not implied. Exposure to
maximum rating conditions for ex-
tended periods may affect reliability.

2. The products described by this spec-
ification include internal circuitry de-
signedto 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. Thisdevice provideshard clamping of
transient undershoot and overshoot. In-
put levels below ground or above Vcc
will be clamped beginning at-0.6 V and
Vcc + 0.6 V. The device can withstand
indefinite operation with inputs in the
range of 0.5V to +7.0 V. Device opera-
tion will not be adversely affected, how-
ever, input current levels will be well in
excess of 100 mA.

4. Actualtestconditionsmay vary from
those designated but operation is guar-
anteed as specified.

7. Testedwithall inputswithin0.1V of
Vcc or Ground, no load.

8. These parameters are guaranteed

but not 100% tested.

9. AC specifications are tested with
input transition times less than 3 ns,
output reference levels of 1.5 V (except
tDIs test), and input levels of nominally
0to 3.0 V. Output loading may be a
resistive divider which provides for
specified loH and loL at an output
voltage of VOH min and VoL max
respectively. Alternatively, a diode
bridge with upper and lower current
sources of 1oH and loL respectively,
and a balancing voltage of 1.5 V may be
used. Parasitic capacitance is 30 pF
minimum, and may be distributed.

This device has high-speed outputs ca-
pable of large instantaneous curre
pulses and fast turn-on/turn-off ti

testing of this device. The
measures are recommended:

leads as close to the
(DUT) as possible.
should beips

. Each parameter is shown as a min-
imum or maximum value. Input re-
guirements are specified from the point
of view of the external system driving
the chip. Setup time, for example, is
specified as a minimum since the exter-
nal system must supply at least that
much time to meet the worst-case re-
guirements of all parts. Responsesfrom
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. For the tENA test, the transition is
measured to the 1.5 V crossing point
with datasheet loads. For the tDIs test,
the transition is measured to the
+200mV level from the measured
steady-state output voltage with
+10mA loads. The balancing volt-
age, VTH, is set at~3.5 V for Z-to-0
setat0V for Z-

12. These
the hig
the

only tested at
xtreme ichis
kage cdrpént.

3.5V Vth
0—>Z

1>z

VoL* Measured VoL with loH = -10mA and loL = 10mA
Von* Measured VoH with lon = -10mA and loL = 10mA
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L29C818

DEVICES INCORPORATED

8-bit Serial Scan Shadow Register

ORDERING INFORMATION

24-pin — 0.3" wide

28-pin

_ \w ” u
OE [J1  24[1 vcc o Smwo 80 o
ciks 2 2301 mope Q0lc=z>=>
Do []3 221 Yo :
D1 []4 210 Y1
D2 []5 2000 Y2
D3 []6 19010 Y3
Da [J7 18[] va
Ds []8 171 Vs
Ds []9 16|] Ve
D7 [J10 15[] Y7
sDl [J11  14|] spbo
GND [J12 13[] cLkP
Plastic DIP Sidebraze / Ceramic Leadless Chip Carrier
Speed (P2) @etm) / (K1)
0°C to +70°C — COMMERC|A|/$€REEN|NG ~—_—
25 ns L29C818PC25 u
R
—-55°C to +125 b\VQéMMERcy{L,BCREENlNG
i @7
—55° — MIL-STD-883 C oMPLIANT
L29C818DMB30 L29C818KMB30
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