DEVICES INCORPORATED

LPR200/201

16-bit Multilevel Pipeline Register

FEATURES

DESCRIPTION

U Pipeline Registers —

Eight 16-bit High-Speed (LPR200) or

Seven 16-bit High-Speed with a
Direct Feed-Through Path (LPR201)

QO Programmable Multilevel Register
Configurations

O Access time of 12 ns
Q Hold, Shift, and Load Instructions
Q Replaces IDT73200 and IDT73201
Q Available 100% Screened to
MIL-STD-883, Class B
Q Package Styles Available:
¢ 48-pin Plastic DIP
o 48-pin Sidebraze, Hermetic DIP
» 52-pin Plastic LCC, J-Lead
¢ 52-pin Ceramic LCC

The LPR200 and LPR201 are program-
mable multilevel pipeline registers.
Both devices are pin-for-pin compat-
ible with the IDT73200 and IDT73201.

The LPR200 contains eight 16-bit
high-speed pipeline registers which
can be configured as eight indepen-
dent, 1-level pipelines; four inde-
pendent, 2-level pipelines; two
independent, 4-level pipelines; or as
one 8-level pipeline.

The LPR201 contains seven 16-bit
high-speed pipeline registers which
can be configured as seven indepen-
dent, 1-level pipelines; three indepen-
dent, 2-level plus one 1-level pipe-
lines; one 4-level plus one 3-level
pipeline; or as one 7-level pipeline.

The Instruction pins, I3-0, control the
loading of the registers. The registers
can be configured as a seven-stage
delay line (eight-stage in the case of
the LPR200) with data loaded into A

and shifted sequentially through B, C,
D, E, F, and G (and H in the case of the
LPR200) as shown in Table 1. The
Instruction pins may also be set to
prevent any register from changing.

The Select lines, $2-0, control an 8-to-1
multiplexer which routes the contents
of any of the registers to the Y output
pins. The independence of the I and S
controls allow simultaneous write and
read operations on different registers.
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LPR200/201

DEVICES INCORPORATED

SIGNAL DEFINITIONS

Power
Vccand GND

+5 V power supply. All pins must be
connected.

Clock
CLK — Master Clock

The rising edge of CLK strobes all
registers.

Inputs
D15-0 — Data Input

16-bit data input port. Data is latched

into the registers on the rising edge of
CLK.

Outputs
Y15-0 — Data Output
16-bit data output port.

Controls
13-0 — Instruction Control

The instruction control pins select
which register operation will be
carried out. Refer to Tables 2 and 3.

SEL2-0 — Output Select

The output select pins control which
register contents will appear at the
Y15-0 output pins. Refer to Tables 4
and 5.

CEN — Clock Enable

When CEN is LOW, the instruction
designated by 13-0 is performed on the
registers. When CEN is HIGH, no
register operations are performed.

16-bit Multilevel Pipeline Register

TABLE 1.

ReaisTEr Loap OPERATIONS

Single 8-Level (LPR200)
Single 7-Leve! (LPR201)
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Two 4-Level (LPR200)
One 4 Level, One 3-Level (LPR201)

“— OO > [«

Four 2-Level (LPR200)
Three 2-Level, One 1-Level (LPR201)
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Eight 1-Level (LPR200)
Seven 1-Level (LPR201)
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*Applies to LPR200 only

OE — Output Enable

When OE is LOW, the register data
specified by SEL2-0 is available on the
Y15-0 output pins. When OE is HIGH,
the output port is in a high-impedance
state.
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LPR200/201

DEVICES INCORFORATED 16-bit Multilevel Pipeline Register
TasLe 2. LPR200 InstrucTiON TABLE TasLe 4. LPR200
Inputs Output SELECT
Mnemonics I3 I2 hh lo | Description SEL2 | SEL1 | SELo | Y150
LDA 0 0 0 | Diso—A 0 0 0 A
LDB 0 0 0 1 Di1s0—B 0 o] 1 B
LDC 0 0 1 0 | Disg—C 0 1 0 Cc
LDD 0 0 1 1 D1s-0—D 0 1 1 D
LDE 0 1 0 0 | Diso—~E 1 0 0 E
LDF 0 1 0 1 Dis-g—F 1 0 1 F
LDG 0 1 1 0 [ Diso—G 1 1 0 G
LDH 0 1 1 1 D1s-0—H 1 1 1 H
LSHAH 1 0 0 0 |Diso—A A—B B—C C—D D—-E E—~F F—=G G—H
LSHAD 1 0 0 1 D1s0—A A—B B—C C—-D
LSHEH 1 0 1 0 |D1s0o—E E—-F F-G G—H
LSHAB 1 0 1 1 Dis-0—A A—B
LSHCD 1 1 0 0 | Dis0—=C C—D
LSHEF 1 1 0 1 |{Diso—E E—F
LSHGH 1 1 1 0 |D1s0~G G—=H
HOLD 1 1 1 1 | ALL REGISTERS ON HOLD
TaBLe 3. LPR201 InsTtrRucTION TABLE TasLe 5. LPR201
Inputs Output SELECT
Mnemonics I3 I2 I lo | Description SEL2 | SEL1 | SELo | Y50
LDA 0 0 0 | Dis0—A 0 0 0
LDB 0 0 1 D1s-0—B 0 0 1 B
LDC 0 0 1 0 | Diso—C 0 1 0 C
LDD 0 0 1 1 D1s0—=D 0 1 1 D
LDE 0 1 4] 0 [ Dis0=E 1 0 (4] E
LDF 0 1 0 1 Dis-0—F 1 0 1 F
LDG 0 1 1 0 | Di150—-G 1 1 0 G
HOLD 0 1 1 1 ALL REGISTERS ON HOLD 1 1 1 Dis-0
LSHAG 1 0 0 0 |Di150—~A A=-B B—C C—D D—E E—F F=G
LSHAD 1 0 0 1 |D1s0—A A—~B B—-C C—D
LSHEG 1 0 1 0 |[Diso—E E—=F F=G
LSHAB 1 0 1 1 D1is-0—=A A-B
LSHCD 1 1 0 0 |Dis0—=C C—D
LSHEF 1 1 ¢] 1 |Dis-0—E E—-F
LDG 1 1 1 0 |Dis0—G
HOLD 1 1 1 1 ALL REGISTERS ON HOLD
Pipeline Registers
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LPR200/201

DEVICES INCORPORATED 16-bit Multilevel Pipeline Register
Maximum RATINGS Above which useful life may be impaired (Notes 1, 2, 3, 8)
StOrage IBMPEIALUIE ......c.iitiiiee ettt ettt e e e et essenaes -65°C to +155°C
Operating ambient eMPErature ...........ccceeieieeeie ettt ere s -55°C to +125°C
Ve supply voltage with reSpect t0 groUNd .............oovieviriieiiiiiie e eeee e e eeveeeea —05Vto+7.0V
Input signal with reSpect 10 groUNd .........c.cceoievienienieeeceeeee et re e ave s -05VioVcc +0.5V
Signal applied to high impedance OUIPUL ........coieeeeeeeiieiiecceceeeeeeece e e ere e -05Vtovecc+0.5V
............................................................................................................. 50 mA
>400 m

Output current into low outputs

Latchup current

Temperature Range (Ambient)
475V <Vcc <525V

OreraTING CONDITIONS 7o meet specified electrical and switching characteristics
Supply Voltage

Mode
Active Operation, Commercial 0°C to +70°C
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 | Uni
VoH Output High Voltage Vce = Min., IoH=-8.0 mA 24 \
VoL Output Low Voltage Vee = Min,, 1oL = 16 mA 04 A
VIH Input High Voltage 20 vcc | V
ViL Input Low Voltage (Note 3) 0.0 0.8 Vv
lix Input Current Ground < VIN £ VCC (Note 12) 20 | pA
loz Output Leakage Current (Note 12) 120 | pA
Icct Vcc Current, Dynamic (Notes 5, 6) 10 30 | mA
Icc2 Vcce Current, Quiescent (Note 7) 2.0 10 | mA
CiN Input Capacitance Ta=25°C,f=1MHz 10 | pF
Cour Output Capacitance Ta=25°C,f=1MHz 12 | pF

Pipeline Registers
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LPR200/201

DEVICES INCORPORATED

16-bit Multilevel Pipeline Register

SWITCHING CHARACTERISTICS

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

LPR200/201~
20 15 12

Symbol Parameter Min [ Max | Min |Max | Min | Max
tcyc Cycle Time 20 15 12
tpw Clock Pulse Width 5 5 5
tPD Clock to Output Delay 20 15 12
tsSEL Select to Output Delay 20 15 12
trooo | Data In to Data Out Flowthrough Delay (LPR201) 20 15 12
tst Instruction Setup Time 5 5 4
tHi Instruction Hold Time 2 2 2
tsp Data Setup Time 4 4 3
tHD Data Hold Time 2 2 1
tsc Clock Enable Setup Time 5 5 5
tHC Clock Enabie Hold Time 2 2 2
tois Three-State Output Disable Delay (Note 11) 10 9
tENA Three-State Output Enable Delay (Note 11) 15 10 9

SwitcHING WAVEFORMS

trw —T
CLK 7‘—_—4:—%'—3—_
he—————— tPW

I s e
Iu %

tsp tHD
Dis0 J(

fem—— tPD ———=y
SElzeo 3‘( X
e tsEL
« HIGH IMPEDANGCE ——
Y150 ) o
troDO ;— tois ——-l )E._ lENA——J
OE
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LPR200/201

DEVICES INCORPORATED

16-bit Multilevel Pipeline Register

SWITCHING CHARACTERISTICS

Miuirary OpeRATING RANGE (-55°C to +125°C) Notes 9, 10 (ns)

LPR200/201-
20 15

Symbol Parameter Min Max Min Max
tcyc Cycle Time 20 15

trw Clock Pulse Width 6 5

tPD Clock to Qutput Delay 20 15
tsEL Select to Output Delay 20 15
tPDDO | Data In to Data Out Flowthrough Delay (LPR201) 20 15
tsi Instruction Setup Time 6 5

tHI Instruction Hold Time 3 2

tsp Data Setup Time 5 4

tHD Data Hold Time 3 2

tsc Clock Enable Setup Time 6 5

tHC Clock Enable Hold Time 2 2

tois Three-State Output Disable Delay (Note 11) 13 9
tENA Three-State QOutput Enable Delay (Note 11) 13 10

SwircHING WAVEFORMS

tPW ——————
CLK 7‘—L’ir__
het———— tPw

ts1 tH
l30 %

tsD tHD
Diso
L—tPD——
SEL20 )Ii X
tseL
. HIGH IMPEDANCE —
Yis0 >
troDO 7F-— tois —-I {-— IENA——J
OE
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LPR200/201

DEVICES INCORPORATED

16-bit Multilevel Pipeline Register

NOTES

1. Maximum Ratings indicate stress
specifications only. Functional oper-
ation of these products at values beyond
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-
signed to protect the chipfrom 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. Thisdeviceprovideshard clamping of
transient undershoot and overshoot.
Inputlevels below ground or aboveVcC
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 —0.5 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. Actualtestconditionsmay vary from
those designated but operation is guar-
anteed as specified.

5. Supply current for a given applica-
tioncanbeaccurately approximated by:

NCV2F
where 4

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 noload, ata 10 MHz clock
rate.

7. Tested withallinputs within 0.1 V 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
tENA/tDIS test), and input levels of
nominally 0 to 3.0 V. Output loading
may be a resistive divider which
provides for specified IOHandIOL atan
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
1.5Vmaybeused. Parasiticcapacitance
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.
Asaresult, care mustbe exercised in the
testing of this device. The following
measures are recommended:

a. A0.1pF 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. Qutput
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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LPR200/201

DEVICES INCORPORATED

16-bit Multilevel Pipeline Register

LPR200 — ORDERING INFORMATION
48-pin 52-pin
A4
n 1 48[ 12
lo [J2 4711 s
CEN []3 46[] Yo =
g‘:E; :i%:; 28588ce-anesyy
Dz 6 4300 vs D3 NG
D3 []7 42[] GND Ds 458 GND
Ds []8 4117 vYa Ds 4l va
Ds []9 40([] vs De 40 vs
Ds []10 39{] Ys D7 428 Yo
D7 {11 8] vz GND 418 vr
GND []12 373 veo Voo 108 Voo
vee [[13 36[1 GND D8 GND
Ds []14 35[] vs b sl v
os {15 34[] ve 5 o Ya
D1 [ 16 3311 Yo D"’ g
pu 17 321 v " Yio
Dz 18 310 anD D12 Y
Dia [J19 3001 vz NC GND
D1sa [J20 297 Y3
Dis [}J21 281 Y
SELz [J22 27{] vis
SEL1 [J23 26[] OE
SELo []24 25[] CLK
Plastic DIP Sidebraze Hermetic DIP | Plastic Leaded Chip Carrier Ceramic Leadless
Speed (P5) (D5) (J5) Chip Carrier (K10)
0°C to +70°C — C OMMERCIAL SCREENING
20 ns LPR200PC20 LPR200JC20
15 ns LPR200PC15 LPR200JC15
12 ns LPR200PC12 LPR200JC12
10ns LPR200PC10 LPR200JC10
—55°C t0 +125°C — C oMMERCIAL SCREENING
=55°C to +125°C — MIL-STD-883 C OMPLIANT
20 ns LPR200DMB20 LPR200KMB20
15 ns LPR200DMB15 LPR200KMB15
12 ns LPR200DMB12 LPR200KMB12

Pipeline Registers
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E£S55=2Ss LPR200/201
DEVICES INCORPORATED 16-bit Multilevel Pipeline Register

LPR201 — ORDERING INFORMATION
48-pin 52-pin
\J
n O 48] I2
lo []2 4711 13
CEN [3 4611 Yo -
ode  eBw 23a8l8e-vogsyy
Dz [|6 4317 Ya D3 7654325125251504946416 NG
Ds 7 423 GND
D GND
nle LB o b o v
Ds []10 3917 Ve gj :; :2 z:
D7 [t 38 Y7 GND
13 41 Y7
aND 12 a7 vee Top
vee D14 . 40 Vce
vee []13 36[] GND View
Ds 14 35(] Ya gs zz ?ND
Do [15 348 vs Dg > Ya
D10 [ 16 331 v 10 o
on 17 320 v D1y %4 Y10
D12 [}18 310 GND 01(2: % é‘I\}D
D13 [J19 300 Yz N 2122 23 24 25 26 27 28 29 30 31 32 334
D14 [f20 29[] Yis o T DN e o ¢ m o
D15E21 ZB%YM aﬁaéggé%;f;;%
SEL2 []22 270 vYis
SEL1 []23 26[] OE
SELo []24 25[] CLK
Plastic DIP Sidebraze Hermetic DIP | Plastic Leaded Chip Carrier Ceramic Leadless
Speed (P5) (D5) (J5) Chip Carrier (K10)
0°C to +70°C — C OMMERCIAL SCREENING
20 ns LPR201PC20 LPR201JC20
15ns LPR201PC15 LPR201JC15
12 ns LPR201PC12 LPR201JC12
10 ns LPR201PC10 LPR201JC10
=55°C to +125°C — C oMMERCIAL SCREENING
~55°C to +125°C — MIL-STD-883 C omPLIANT g _ ‘
20 ns L.LPR201DMB20 LPR201KMB20
15ns LPR201DMB15 LPR201KMB15
12ns LPR201DMB12 LPR201KMB12
Pipeline Registers
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