DEVICES INCORPORATED 8-bit Serial Scan Shadow Register
| FEATURES | | DESCRIPTION |
O Octal Register with Additional 8-bit The L29C818 is a high-speed octal Also, data present on the SDI pin is
Shiftable Shadow Register register designed especially for loaded into the least significant
Q Serial Load/ Verify of Writable applications using serial-scan diagnos-  position of the S register on the rising
Control Store RAM tics or writable control store. It is pin edge of CLK S. In this mode, the S
O Serial Stimulus/Observation of and functionally compatible with the  register performs a right-shift opera-
) AMD Am29818 bipolar device. tion with the contents of each bit

Sequential Logic L
position replaced by the value in the

Q ?igh-Speed, Low Power CMOS Thg L29C818 cons.ists of an octal next least significant location. The
echnology register, the P register, internally value in S7 is shifted .
L . out on the serial
O Replaces AMD Am29818 conngcted to an 8—b1t. shift register, the .. output (SDO) pin. The SDI and
O DESC SMD No. 5962-90515 Sregister. Fach has its own corres- — gpyy g alow serial connection of
Q Available 100% Screened to ponding clock pin and the P register 1 14i1 1 200818 devices into a
MIL-STD-883, Class B has a three-state output control. diagnostic loop. When MODE is
O Package Styles Available: An input control signal, MODE, in LOW, the operation of the P and S
® 24-pin Plastic DIP combination with the S register serial registers are completely independent
* 24-pin Sidebraze, Hermetic DIP data input (SDI) pin controls data and no timing relationship is enforced
* 28-pin Ceramic LCC routing within the L29C818. When between CLK P and CLK S.

the MODE inp’ut is LOW, indicating When MODE is HIGH, the internal
normal operation, data present on the multiplexers route data between the S
D7.0 pins is loaded into the P register 41 registers and the Y port. The
on the rising edge of CLK P. The contents of the S register are loaded

contents of tbe P register are visible on the P register on the rising edge of
the output pins Y7-0 when the OE

control line is LOW.

L29C818 Brock DiaGRAM
SDI » SDO
CLKS > S REGISTER
MODE Yo Y1 Y?
S7.0 DI .
D70 sDO
Y
MODE — L ]
_ D _. D D
EN EN -e @ @dEN
CLKS —M > P> e ® .4>
Q Q Q
So St S7
OE S REGISTER
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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

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
1/0 pins of the RAM used as a control
store. In order to load this RAM
through the serial path, it is necessary
to drive the S register contents onto
the D7-0 pins. This is accomplished
when MODE and SDI are HIGH and a

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 5 regis-
ters, the SDI and MODE pins are
brought HIGH for one or more cycles,
preventing further shifting of the S
registers and enabling the contents
onto the D port for writing into the
RAM.

To 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. The 5
register contents are then scanned out
serially by returning MODE LOW and

CLK S rising edge occurs. Note from  applying CLK S pulses.
lqad occurs. In order to al‘low the SDI above that with SDI HIGH, no loading
pin to serve as an enable signal forall - oo o' sl G e However, a
1.29C818 devices in a serial configura- flin- .\g‘ t which s ' h 1
tion, special handling of the SDl input .y, OF 1 S€¢ WALCA SYNCironous’y
+ 5P 8 P enables the D port output buffer, The
TasLe 1. FuncTioN TasLe
Inputs Outputs Action
mobe | soi | ciks [ cike PREG | _ SREG Y70 Dro | SDO
0 X J X NA SHIFT | Normal |  HI-Z S7
0 x| x| I LOAD D NA- | Normal | Input 57
| 1 o | I I x|  NA LOADY ~ Input” H-z |  sDI
ot T I x| NA HOLD Normal Output SDI
1 X X 1 LOAD § N/A Normal HI-Z SDI

*If OE is LOW, the P register value will be loaded into the S register. If OE is HIGH, a value may be applied externally to the Y7-0 pins.
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8-bit Serial Scan Shadow Register

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

StOrage teMPEIAtUIE ..........i it e et a e e e teease e st e ae e snenreeeees —65°C to +150°C
Operating ambient teMPEerature ..ot -55°C to +125°C
Ve supply voltage with respect to ground ..o —05Vto+7.0V
Input signal with 1eSpect to grouNnd ... -30Vto+7.0V
Signal applied to high impedance outpul ... -3.0Vto+7.0V
Output current INTO IoW OUTPULS ........o.irii e ettt en 25 mA
LatCRUD CUITENT L.ttt et ettt e st e e rs s et e n s s e e e nan e nensneeeneenarenene > 400 mA

OpenATING CONDITIONS To meet specified electrical and switching characteristics

Mode Temperature Range {(Ambient) Supply Voltage
Active Operation, Commercial 0°C to +70°C 475V <Vcc<525V
Active Operation, Military -55°C to +125°C 450V <Vcc <550V

ELecTRICAL CHARACTERISTICS Over Operating Conditions (Note 4)

Symbol Parameter Test Condition Min | Typ | Max | Unit
VoH Output High Voltage TVCC =Min., IoH =-12.0 mA 24 \"
VoL Output Low Voltage vce =Min,, oL = 24.0 mA 05 | V

T VIH Input High Voltage 20 vce | V
VL Input Low Voltage (Note 3) 0.0 . 08|V
lix Input Current Ground < VIN < VCC (Note 12) 120 | nA
loz Output Leakage Current Ground < VouT < Vcc (Note 12) +20 [ pA
Icct Vcc Current, Dynamic (Notes 5, 6) 10 15 | mA
lcc2 Vvce Current, Quiescent (Note 7) ! 1.0 | mMA
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DEVICES INCORPORATED 8-bit Serial Scan Shadow Register

(SWITCHING CHARACTERISTICS — NORMAL REGISTER OPERATION l

Commercia. OreraTiNg RanGe (0°C to +70°C) Notes 9, 10 (ns)

L29C818-
25 15 |
Symbol Parameter Min Max Min Max
tPwp CLK P Pulse Width 15 10
,iPDY CLK Pto Y7-0 7 R 7 13 9
| tSDP D70to CLKP Setupw'!r'imé 7 o ” ' o 8 7 ' ' 6 B T
| tHoP | | CLK P to D7-0 Hold Time 2 | ,,,ﬂﬁL*,H
tsmp | MODE to CLKP Setup Tlme 15 - 15 )
tHme W CLK Pto MODE Hbld Tume - I 2 B ' 2
tENA Three State Output Enable Delay (Note 11) 25 25
tis | Three‘-State Output Disable Delay (Note 11) 15 o 15~
MiLitary OpPeERATING RaNGE (—55°C to +125°C) Notes 9, 10 (ns)
.. La2scste-
30 24
Symbol Parameter Min Max Min Max
trwp CLK P Pulse Wldth 15 15
tDY | CLKPtoY70 - e | 2]
| tsop | D70t CLKPSetupTime - 10 | 8 7
| toP | CLKPtoD70Hold Time "j“)mr“‘"FW—”T 2 | 2 N
tsvP | MODE to CLK P Setup Time o 7 - 15 r ' 15
[ tmp | CLK P to MODE Hold Time ’ 2 2 | |
| tena | Three-State Output Enable Delay (Note 1) | | 30 | | 30 |
tois Three-State Output Dlsable Delay (Note 11) o - - 20 ] 20

SwitcHing WAVEFORMS — NorMAL ReGISTER OPERATION

MODE —j )I(
tsmp tHmP
D70 %
tsop ——T tHDP
CLKP ,/w
tewp t trwp 1
Y70 w@:@f T HIGH IMPEDANCE
teNA tPoY tois

=\
OE K, A
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SWITCHING CHARACTERISTICS — SERIAL SHIFT OPERATION |

CommerciaL OperaTing Rance (0°C to +70°C) Notes 9, 10 (ns)
L29C818—
i 25 15

Symbol Parameter Min Max Min Max
tpws | CLK S Pulse Width 25 15
[ tosso | cLkStosDO - ' 25 | 25
tssis SDI to CLK S Setup Time 10 10

tHssI CLK S to SDI Hold Time 0 0
1§M§m MODEtoCLKSSeMpﬁmeWV’V' ' - 12 ”527777 o

tHSM CLK S to MODE Hold Time 2 2

tomMso | MODEto SDO 16 16

tosiso | SDIto SDO 16 15

Miutaay OperaTiNG RaNGE (—55°C to +125°C) Notes 9, 10 (ns)

L29Ce18- =
30 24

Symbol Parameter Min Max Min Max

trws CLK S Pulse Width 25 25
76&6 CMSmSM) - N S . WEH,,,, 30
[tssis | SDIto CLK S Setup Time 12 12

tss | CLK S to SDI Hold Time o | | o
[tsMs | MODEto CLK S Setup Time ' - 12 | ] 12

tHsM | CLK S to MODE Hold Time 5 | 5

tomMso | MODE to SDO 18 18 B

tosiso | SDIto SDO 15 18 )

SwiITCHING WAVEFORMS — SERIAL SHIFT OPERATION

MODE ¥
tSMs —| tHsm
SDI X eee X X
tssis ————f tHSS!
CLKS )r_H TN, 4
r—— tPws trws tomso tDsiso
SDO X eee &
tosso
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8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — PIPELINE LOAD FROM SHADOW

]

CommerciaL Operaning Ranae (0°C to +70°C) Notes 9, 10 (ns)
L29C818-
25 15
Symbol Parameter Min Max Min Max
tsMp | MODE to CLK P 15 15
tHpm | CLK P to MODE Hold Time ) 2 2
tssp | CLKSto CLKP 10 10
MiLrary OperaTiNg Ranage (—55°C to +125°C) Notes 9, 10 (ns)
L29C818~
30 24
Symbol Parameter Min Max Min Max
tsMP | MODEto CLK P 7 15 15
tHPM | CLK P to MODE Hold Time 2 2
tssp | CLKStoCLKP 15 15

SwitcHing WavEFORMs — PipELINE LoaD From SHADOW

MODE )r
b tsmpP tHPM
CLKP A
I tssp
CLKS ,j( AN
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8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — SHADOW LOAD FROM Y PORT

]

CommenciaL Operaming Range (0°C to +70°C) Notes 9, 10 (ns)
L29C818—
25 15
Symbol Parameter Max Min Max
| trsryrsmj Y7:0 to CLK S Setup Time 5
tHsY CLK S to Y7-0 Hold Time i 5
tsms MODE to CLK S Setup Time 12
h@M CLKStoMODEHmdﬂme 2
tssis | SDIto CLK S Setup Time 10
thssi | CLK Sto SDI Hold Time 0
MiLitary OPERATING RaNGE (~55°C to +125°C) Notes 9, 10 (ns)
L29C818-
30 24
Symbol Parameter Max Min Max
tsys | Y7-0to CLK S Setup Time 5
S o I N >
tHsy | CLK Sto Y7-0 Hold Time - 5
tsmMs | MODE to CLK S Setup Time 12 ]
tHsm | CLK S to MODE Hold Time - j ) ]
t@@tsgmcms&mnme 12
tHssI ECLKStoSDIHddﬁme 0
SwitcHING WAVEFORMS — SHADOW LoAD FRoM Y PoRT
Y70 EXTERNALLY DRIVEN X
OE /
tsys tHsy
CLK S ;3 ~—
MODE
tSMS —ete— tHSM
SDI
tsSIS —ete— tHSSI

Shadow Registers
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8-bit Serial Scan Shadow Register

SWITCHING CHARACTERISTICS — SHADOW READ VIA D PORT

CommerciaL OreraTing Ranae (0°C to +70°C) Notes 9, 10 (ns)

~ Lz9CB18- |
|25 I I
Symbol Parameter Min Max Min Max
tsms MODE to CLK S Setup Time 12 12
tHsM | CLK S to MODE Hold Time 7 2 2
tssis | SDItoCLK S Setup Time 10 0 | ]
tHssi | CLK S to SDI Hold Time o | 0 i
teNAD | CLK S to D7-0 Enable Delay (Note 11) 85 80
toiso | CLK S to D7-0 Disable Delay (Note 11) — 30 25
MiLirary OperaTING RanGE (—55°C to +125°C) Notes 9, 10 (ns)
— L29C818- _
30 24
Symbol Parameter Min Max Min Max
tsms MODE to CLK S Setup Time 12 12
tisM | CLK S to MODE Hold Time I 5
tssis | SDIto CLK S Setup Time ) 12 12 |
tHssi | CLK S to SDI Hold Time 0 0 N
“tenaD | CLK S to D7-0 Enable Delay (Note 11) 90 | | 90
[ toisp | CLK S to D7.0 Disable Delay (Note 11) 35 E

SwitcHiIng Waverorms — SHapow Reap Via D Porr

MODE 7

tsms
SOl A

tssis

—
CLK S A N S
tENAD toiso
D HIGH IMPEDANCE 77777 HIGH IMPEDANCE
7-0 ANNNANN
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8-bit Serial Scan Shadow Register

NOTES

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. 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 above VCC
will be clamped beginning at -0.6 V and
Ve + 0.6 V. The device can withstand
indefinite operation with inputs in the
range of .5 V 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. Actual test conditions may vary
from those designated but operation is
guaranteed as specified.

5. Supply current for a given applica-
tion can be accurately approximated

by:
Y NCV2F
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 ev-
ery cycle and no load, at a 5 MHz clock
rate.

7. Tested with all inputs within 0.1 V of
Vvcc 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
tENA/EDIS 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 I0H and oL
respectively, and a balancing voltage of
1.5 V may be used. Parasitic
capacitance is 30 pF minimum, and
may be distributed. For tENABLE and
tDISABLE measurements, the load
current is 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.
As a result, 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
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.

¢. 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, 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-
quirements 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.

Ficure 1. THResHoLD LEVELS

tois e el — LENA
OE )
ozv 02V I

TRISTATE —!."¥
outeuts ___ #T

X

o2v

| HIGH IMPEDANCE t—#
T

02V
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DEVICES INCORPORATED 8-bit Serial Scan Shadow Register
ORDERING INFORMATION
24-pin — 0.3" wide 28-pin
w (11}
— s Q
OE (J1 240 vcc e Swo 890 o
ciks 2 23f mooe coloz>=>
Do (I3 22[] Yo
D1 []4 21 % Y1
D2 [5 20[] Y2
Ds [J6 19[] Y3 Top
Ds 07 180 Y View
Ds []8 17% Ys
Ds [J9  16[] Ys
D7 [J1o 15[ v7 13 14 15
spl [J11  14[] spo dh A
GND 12 13ECLKF‘ 58%%%§>
[&]
Plastic DIP Sidebraze Ceramic Leadless Chip Carrler
Speed (P2) Hermetic DIP (D2) (K1)
0°C to +70°C — CoMMERCIAL SCREENING
25ns L29CB818PC25 L29C818CC25
15 ns L29C818PC15 L29C818CC15
—55°C to +125°C — ComMERCIAL SCREENING
30 ns L29C818CM30
24 ns L29C818CM24
~55°C to +125°C — MIL-STD-883 ComptianT
30ns L29C818CMB30 .29C818KMB30
24 ns L29C818CMB24 L29CB18KMB24
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