SELF-TIMED BiCMOS ECL

PRELIMINARY

IDT10496LL

| STATIC RAM IDT100496LL

Technologys Inc. 64K (16K x 4-BIT) STRAM IDT101496LL
FEATURES: latches on inputs and outputs, and the self-timed write opera-
. tion, provide enhanced system performance over conven-

16,384-words x 4-bit organization

Self-Timed Write, with latches on inputs and latches on
outputs

Balanced Read/Write cycle time: 13/15ns

Access time: 10/12 ns (max.)

Fully compatible with ECL logic levels

Through-hole DIP and surface-mount packages

DESCRIPTION:

The IDT10496LL, IDT100496LL and IDT101496LL are
65,536-bit high-speed BICEMOS™ ECL static random ac-
cess memories organized as 16K x 4, withinputs and outputs
fully compatible with ECL levels. Clocked level-sensitive

tional RAMSs, providing easier design and improved system
level cycle times.

Inputs can flow into the device and then are latched by the
leading edge of an externally supplied differential clock. The
small input valid window required means more margin for
system skews. Logic-to-memory propagation delay is in-
cluded in device cycle time calculation, allowing this device to
deliverbetter system performance than asynchronous SRAMs
and glue logic.

Wirite timing is controlled internally based on the clock.
Wirite Enable has no special requirements. The device allows
balanced read and write cycle times, and reads and writes can
be inserted in any order.
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
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TOP VIEW
PIN DESCRIPTION
Symbol Pin Name LOGIC SYMBOL
Aothrough A13 Address Inputs L]
Do through Da Data Inputs Do Dt D2 D3
Qo through Qa Data Outputs —d Ao
WE Write Enable Input —f A1
CS Chip Select Input (Internal pull —A2
down) — A3
CLK, CLK Differential Glock Inputs ] x
veB Reference Voltage Output (=1.32V) —1As Qofp—
VEE More Negative Supply Voltage - :: g; -
Vece Less Negative Supply Voltage —JAe Qsb—
NC No Connect - not intemally bonded —f A0
2768 Bl 01 —f A1y
AC OPERATING RANGES!") %
[Le] VEE Temperature
10K | -5.2V +5% 0 TO 75°C, air flow exceeding 2 m/sec CLK CLRWE TS | 768 rwos
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 nVsec ? 79
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec 16Kx4
NOTE: 2768 i 02 STRAM
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, f=1.0MHz)
DIP SOJ
Symbol Parameter Typ. |Max. | Typ. | Max. | Unit (1)
CINCLK | Input 6 - 3 - | eF TFETH EBLE
Capacitance CcsS WE CLK Dataout(? Function
CLK/CLK H X ¥ L Deselected
CiN Oput 41 -3 | - |FF L H Iy RAM Data | Read
apacitance
excapt CLK/CLK L L by WRITE Data | Write
Cout | Output 6 - 3 — | pF | NoTES: , Z7ekios
) 1. H=High, L=Low, X=Don’t Care
Capacitance 2. DATAGUT changes when CLK retums high.
768 bl 03
5.5-7 2
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS"

Symbol Rating Value Unkt

VTERM | Terminal Voitage +0.5t0 -7.0 \
With Respect to GND

TA Operating Temperature 01to +75 °C

TelAs Temperature Under Bias -55t0 +125 °C

TsTG Storage Caramic -65t0 +150 °C
Temperature Plastic -5510 +125

PT Power Dissipation 20 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2768 1} 05

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damag?eto the device. This is a stress

rating only and functional operation of device at these or any other

P

condiions above those d in the op | sections of this
spedification is notimplied. Exposure to absolute maximum rating conditions
for extended periods may a reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS

VEE = -5.2V, RL=50Q to -2.0V, TA = 0 to +75°C for DIP, air flow exceeding 2 nvsec)

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.

2. Except CLK and CLK, one of which is tied low and one is tied high.

Symbol Parameter Test Conditlons Min.(B) | Typs" | Max.(A)| Unit Ta
Vo Output HIGH Voltage VIN=ViHAor VILB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr VLB -1870 -1665 mv 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VIHBOr Vita -1020 mV 0°C
-980 - - 25°C
-920 75°C
Vowe Qutput Threshold LOW Voltage ViIN=VIiHBOr Vita -1645 mv 0°C
- - -1630 25°C
-1605 75°C
ViH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs(2) -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voitage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs(? -1850 - -1475 25°C
-1830 -1450 75°C
(N] Input HIGH Current VIN=VIHA cS - - 220 HA -
Others - - 110 HA -
[T Input LOW Current VIN=VILB CcS 0.5 - 170 HA -
Others -50 - 90 RA -
IEE Supply Current All Inputs and Outputs -260 -200 - mA -
Open(z)
NOTES: 2reaios

55-3
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM Terminal Voltage +0.5t0 -7.0 \")
With Respect to GND

Ta Operating Temperature Oto +85 °C

TBIAS Tempaerature Under Bias -551t0 +125 °C

Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic .55to +125

PT Power Dissipation 2.0 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2768 bl 07

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ® Max. (A) Unit
VOH Output HIGH Voltage VIN=VHAOr VILB -1025 -955 -880 mvV
VoL Output LOW Voltage VIN=VIHA Or VILB -1810 -1715 -1620 mV
VoHC Output Threshoid HIGH Voltage VIN=VIHBOr VILA -1035 - - mV
VoiLc Output Threshold LOW Voltage VIN=ViHBOr VILA - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs®®
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mv
Low for Al Inputst?)
I input HIGH Current VIN=ViHA |[CS - - 220 RA
Others - — 110
[ Input LOW Current VIN=Vis |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs -240 -180 - mA
Open(?
NOTES: 2rea i 08

1. Typical parameters are specified at VEE = -4.5V, Ta = +25°C and maximum loading.
2. Except CLK and CTLK, one of which is tied low and one is tied high.
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS(")
| Symbol Rating Value Unit
VTERM | Terminal Vollage +0.510 -7.0 \
With Respect to GND
TA Operating Temperature 0o +75 °C
TeiAs Temperature Under Bias -5510 4125 | °C
Tsta Storage Ceramic -65 to +150 °C
Temperature Plastic .55 to +125
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2768 bl 08

1. Stressas greater thanthose listed under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability. i

ECL-101K DC ELECTRICAL CHARACTERISTICS
{VEE = -5.2V, RL=50Q to -2.0V, TA = 0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ!) Max. (A) Unit
Vou Qutput HIGH Voltage VIN=VIHA Or VILB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage VIN=VIHBOr ViLA -1035 - - mV
VoiLc Output Threshold LOW Voltage ViN=VHBOr VItA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputst?
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mVv
Low for All Inputs®
I H input HIGH Current VIN=VHA |[C3 - - 220 HA
Others - - 110
ti Input LOW Cuirent VIN=VILB |[CS 0.5 - 170 HA
Others -50 - 90
lee Supply Current All Inputs and Outputs -260 -200 - mA
Open(?
NOTES: 27631l 10

1. Typical parameters are specified at VEE = -5.2V, Ta = +25°C and maximum loading.
2. Except CLK and CLK, one of which is tied low and one is tied high.

|
i 555" §
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1DT10496LL, IDT100496LL, IDT1014961L
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BiIT)

COMMERCIAL TEMPERATURE RANGE

LOAD CONDITION
vee (GND)
DATAOUT
50Q 30pF*

1

INPUT PULSE

80%
20%

tF

¢

iR = fF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0.01pF Vee 2.0V 2768 drw 07
I_ *Includes probe and
- jig capacitance
2768 drw 06
RISE/FALL TIME
Symbol Parameter Test Condition Min Typ. Max. Unit
1R Qutput Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns

FUNCTIONAL DESCRIPTION

The IDT10496LL, IDT100496LL, and IDT101496LL Self-
Timed BiCMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BICMOS ECL.
On-chip logic additionally helps improve system performance.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

As can be seen inthe Functional Block Diagramon the title
page, this device contains level-sensitive latches to sample
and hold addresses, input data, and control status, and hold
outputdata. Inputs are transparentwhile the clock (CLK) input
is low (and CLK is high), and then hold their contents when the

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

INPUT

2770 i 1

clock returns high. Inthe case of a write cycle, the memory cell
is written during the clock-high time, and write data conducted
to the outputs. Because the output latches are controlied by
aninversionof the clock, output data flows outthe output latch
while clock is high and then is held into the next cycle during
clock low.

The Latch-Latch architecture is most useful when read
access data is needed within the same cycle that addresses
settle. The input latch, when transparent, allows the access
tobegin as soon as addresses settle, allowing datatobe ready
somewhat sooner in the cycle than would be possible with a
clocked-register implementation.

LATCH OPEN,
OUTPUT HELD tcye
UTPUT
T\ /U%HWU L AR YR RAYAR YAV
INPUT HELD J—
READ, Addr DESELECT WRITE, Data READ, CLK WRITE, WE WRITE READ READ

=5 Y000, AX000 @ GROUN0

AR AR AXKARKAA

YV
A'A
VV/
A'A

XXX XX
W YO0 R,

DATAN

00 VEREEE
soon YX0@ XRRRRREXNRRIRRIR @ XX o XORXRHRX o XARXRANX @ XU @ JARNAX JAXKRAK
OOCRRRRREN @ YRR o XXX IR HKANNXX
ORRIRE,AFRRRER) 0

YRR R

F—“ 7Y} taD! [ 1ACLK taw —™ucs
DATAoUT '.""‘“"""""'. (4 (2] ® o © (5] 7] 0
ANVVVYWVVVVV WA DaTA DESELECT WRITE DATA READ DA/ WAITE DATA WRITE DATA READ DATA DATA
2768 drw 08
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

READ TIMING

In a typical read cycle, the read address flows into the
device while clock is low, as at @ below. Read access begins
when the last address has settied. When clock retumns high,
the inputs are held so that addresses can begin to change for
the next cycle.

Clock high also opens the output latches, so the read data
for the read address clocked in at @ is gated through the
output latch to the output pins. There is a short delay from
rising clock to output ready, called tDR (see Read Cycle
Timing). If the clock-low time (twL) is shorter than the inherent
access-time of the cell, output is guaranteed valid after the
specified taA. But if twL is longer than the cell access-time,
output data will be valid tOR after clock goes high. Thus, the
time it takes from address valid to data ready for any given
address is

1AA = {AA Or (tSA + tDR),

whichever is larger. A permutation of this equation holds
for each read and write access modes.

Because addresses and control lines (Write Enable and
Chip Select) all must be stabie for access to commence, there
are two other read access modes, described as follows.

If addresses and controls are all stable before input latches
are opened by clock going low, as at @ below, access begins
on the low-going edge of clock. Data is available tACLK later,
provided the output latch is opened by clock returning high.

If address and Write Enable are valid after clock-low, but
Chip Select is last to go low, as at @ below, data is available
tAcs after the low-going edge of Chip Select.

The output latch takes some time to change state for the
next cycle, butthistime is very short. Therefore, data hold time
from clock high {{DH) is specified as zero minimum hold time.

DESELECT TIMING

Because the outputs are latched, they will continue to drive
the output pins until a disable state is clocked through the
device. The deselected state is achieved by de-asserting chip
select (CS high) before clock returns high. This case occurs
at @ below. Outputs then attain the disable state (low) tbR
later. Status of other inputs do not effect the disabling of the
device when chip select is de-asserted with the proper relation
to clock.

WRITE TIMING

Write cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing
that handles all aspects of writing data into the addressed
RAM cell without the need for external write-pulse generation.
The timing logic uses the clock-high time as the write pulse,
and thus determines the minimum clock-high time, twH.

In addition to writing to the RAM cell, the write data Is fed
to the output register by a multiplexer, so that write data is
available on the output pins after an access time. Thus the
input data supplied at @ is available on the output tabi after the
input data has settled, while the input data supplied at @ is
available tAw after Write Enable is asserted low.This function
is sometimes called “Transparent Write,” and is useful for
write-through cache applications.

There are no restrictions on the order of read cycles and
write cycles.

- 557 7

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)
10496LL13 10496LL15
100496LL13 100496LL15
- Test 101496LL13 101496LL15
Symbol Parameter(!) Condition Mn. |  Max Min. |  Max. Unit
Read Cycle
tcyc Cycle Time - 15 - ns
tAA(2) Address Access Time — — 12 ns
tacs(3) Chip Select Access Time - — 5 ns
tacLk(4) Access Time from Clock Low — — 12 ns
WL Clock Low Pulse Width - 3 - ns
tWH Clock High Pulse Width — 12 — ns
tscs Setup Time for Chip Select - 1 - ns
tsA Setup Time for Address — 1 — ns
tHCS Hold Time for Chip Select - 2 3 — ns
tHA Hold Time for Address - 2 - ns
1DH Data Hold from Clock Low - 0 - ns
DR Data Ready from Clock Low - 0 4 ns
NOTES: 2768 bl 12

1. Input and Output reference level is 50% point of waveform.
2. Read Cydle is gated by Addtes5 when tSA < WL so that the access begins at the settling of Address. Access time is the larger of taa or tsA + IDR.
3. Read Cycle is gated by Chip Select when 1scs < twL so that access begins at the falling edge of Chip Select. Access time is the larger of tacs or tsCs +

DR.
4. Read Cycle is gated by Clock when tsa > tWL so that access begins at the falling edge of Clock. Access time is the larger of tACLK Or twL + tDR.

5. tbr(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsa > taa(max) - tDR(max) and tScs > tAcs(max)
- tbR(max) and WL > tacLk({max) - tor(max); for WRITE cycle: when tsp > taniimax) - tbR(max) and tSwe > taw(max) - tDR(max).

READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address)

leve

CLK \ |ané>1;|é:“rcu y OUTPUT LATCH \ ourP}l‘JngbArcn ’
- twH twe ‘
| Y wWwwwwiwwywwwwwy VVAVAAVANY
noon XRROGROURN_ | HRRAXARANRHRRARARRN 1 XA
P |
| VVAVVWY VWV VV
onmwesr SOXCHCHSORONONON G OOV V0K
- tDH
} DR |
| _ wa |
READ CYCLE IGATED BY CHIP SELECT (Assumes Address and Clock stable before Chip Select)
T
= { \_ | |
I 1SCS —» et es |
DATAOUT : C
DR - toH
I tacs —™ e——1oR
READ CYCLE IGI\TEI:) BIY CLOCK (Assumes Address and Chip Select stable before Clock Low)
\/ \/
ok AR XA
- tDH
tACLK = - 768 dw
5.5-§ 8
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IDT10496LL, IDT100496LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Cver the AC Operating Range)

10496LL13 . 10496LL15
100496LL13 100496LL1S
Teast 101496LL13 101496LL15
Symbol Parameter(!) Condition Mn. | Max Min. | Max Unit
Write Cycle(?
tawt® Wirite Enable Low to Data Valid - - 5 - 5 ns
1ADfY) Data In Valid to Data Out Valid - - 5 - 5 ns
tSWE Setup Time for Write Enable - 1 - 1 - ns
tsD Setup Tims for Data In - 1 - 1 - ns
tHWE Hold Time for Write Enable - 2 - 2 - ns
tHD Hold Time for Data In - 2 - 2 - ns
NOTES: 2760 ©i 13

1. Input and Output reference level is 50% point of waveform.
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising

edge of clock.

3. Access time is the larger of taw or tSWE + IDR.
4. Access time is the larger of tADi or tsD + tDR.

WRITE CYCLE

CLK \

ADDR

DATAIN

000K

ICYC

INPUT LATCH (
OPEN

OUTPUT LATCH \
OPEN

OUTPUT LATCH
HELD

ROXXXCCOXONX
CAKKKXXXXXCCXXXX

—tAD|——~

— taw———|

COOCOGOOXXXXXXN)
AXROCCUOOGXXNN

tHwWe

000\ AR
O AR

(OO XXX
Q000X XXX

DATAouUT PREVIOUS < INPUT DATA ON
CYCLE DATA QUTPUT LATCHES 2768 drw 10
tDH - toH
55-.9 9
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IDT10496LL, IDT100486LL, IDT101496LL

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
CLOCK INPUT
The clock Input circult has been designed to accomodate both single-ended and diff isl mode op ! DI lal mode
hibits better mode nolise rejection and Is obtained by driving both true and complement clock lines with a differentlal driver,
ss shown In Figure (a). Single-ended operation Is achleved as either falling-edge-active or rising-edge-active, as shown In Figures (b)
and (c), pectively. VBBIs designed 1o drive clock input only and is not intended to be used for any other purpose.
CLK — CLK CLK —
CLK —— CLK CLK
REF. VOLTAGE REF. VOLTAGE |' REF. VOLTAGE
Ves GENERATOR Ves GENERATOR ves ° GENERATOR
(a) Differential Mode (b) Falling-Edge-Active (c) Rising-Edge-Active
Singte-Ended Mode Single-Ended Mode
2768 drw 11

ORDERING INFORMATION

DT XXX X XX X X
Device Type  Architecture Speed  Package Process/
Temp. Range
|———‘ Blank Commercial
1 C Sidebraze DIP
Iy Small-outline J-bend
JI :g Speed in Nanoseconds
Jl LL Latched Inputs, Latched Outputs
10496 64K (16K x 4-bit) BICMOS ECL-10K
Seli-Timed Static RAM
64K (16K x 4-bit) BICMOS ECL-100K
100496 gt Timed Static RAM
101496 64K (16K x 4-bit) BICMOS ECL-101K
Self-Timed Static RAM
2768 drw 12
5.5-10 10
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