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P4C1682/P4C1682L, PAC1681/P4C1681L
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STATIC CMOS RAMS (SCRAMS)

AN
FEATURES

M Full CMOS, 6T Cell

B High Speed (Equal Access and Cycle Times)
- 12/15/20/25/35 ns (Commercial)
- 20/25/35/45 ns (Military)

R Low Power Operation (Commerclal/Military)
- 690 mW Active-12, 15
~ §50/660 mW Active — 20/25/35/45
= 193/220 mW Standby (TTL Input)
- 83/110 mW Standby (CMOS Input) P4C1682/81
-1.1/8.6 mW Standby (CMOS Input) P4C1682L/81L

B Single Power Supply
T 5V +10%

M Data Retention with 2.0V Supply, 0.51A Typlcal
Current

B Separate Inputs and Outputs
= P4C1681/L Input Data at Outputs during Write
- P4C1682/L Outputs in High Z during Write

R Fully TTL Compatible Inputs and Outputs
M Produced with PACE Technology™

M Standard Pinout (JEDEC Approved)
— 24-Pin 300 mil DIP
- 24-Pin 300 mil SOIC

P
DESCRIPTION

The P4C1682/L and P4C1681/L are 16,384-bit (4Kx 4)
ultra high speed static RAMs similar to the P4C168,
but with seperate data /O pins. The P4C1681/L
fealures a transparent write operation; the outputs of the
P4C1682/L are in high impedance during the write cycle.
All devices have low power standby modes. The RAMs
operate from a single 5V + 10% tolerance power supply.
With battery backup, the data integrity is maintained for
supply voltages down to 2.0V. Current drain is typically
0.5 pA from a 2.0V supply. -

Access times as fast as 12 nanoseconds are available,
permitting greatly enhanced system operating speeds.
A

CMOS is utilized to reduce power consumption to a low
660 mW active, 193 mW standby. Forthe PAC1682L and
P4C1681L, power Is only 1.1 mW standby with CMOS
input levels. The P4C1682/L and P4C1681/L are mem-
bers of a family of PACE RAM™ products offering super
fast access times never before available at these com-
plexity levels in TTL-compatible bipolar or CMOS tech-
nologies. The P4C1682/L and P4C1681/L are manufac-
tured with PACE Technology™.

The P4C1682/L and P4C1681/L are available in 24-pin
300 mil DIP and SOIC packages providing excellent board
level densities.

AN
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS
A —] =
 — 16,384-81T
L B I b Aod1 N 2hvg
A a Arfz 2301 Ay
T T A3 220 Ay
I, | | o, - 2117 Ag
Iz euT 1 H 0, Agl]s 20 1 Ag
ok commoL [ cermnwo HB>—o0, Asds 1vh 1,
l >0, Agl]7 1804,
==l o I
POWE| 1 3
bowﬂ L SaEy 1 12 10 15h 0,
& | I ' l I CEQ 11 1411 0¢
- GND ] 12 13 P WE
=== - A v A
i 5)
U o PaeTeEz
E T L DIP (P4,D4), SOIC (S4)
1
' o 1552 o1 TOP VIEW 1552 02

Means Qualilty, Service and Speed

SEMICONDUCTOR CORPORATION

}PERFORMAI/VOE

2-69

©1989 Py Sormi C




PERFORMANCE SEMICONDUCTOR @20E D BE ?0L2597 0000588 & M
A
r?;f Y3 ey i T—46 "23"08
MAXIMUM RATINGS®
Symbol Parameter Value Unit Symbol Parameter Value unit
Veo Power Supply Pinwith | -0.5t0+7 | V Tams Temperature Under ~65t0+125 | °C
Respect to GND Bias
Terminal Voltage with -0.5to Tera Storage Temperature | -65t0 +150 | °C
Viea Eisgegt és/)GND Voo #0.5 | V P, Power Dissipation 1.0 w
Ty Operating Temperature | -55 to +125! °GC lour DC Output Current %0 mA
1552 Tbl 01 1es2 T 02
RECOMMENDED OPERATING TEMPERATURE AND SUPPLY VOLTAGE
Amblent Ambient
Grade® | emperature | GND Veo Grade® | temperature | GNP Vee
Military -55to +125°C ov 5.0V +10% Commetcial | 0°C to +70°C ov 5.0V+10%
) 1552 Thi 03 1552 Thl 04
DC ELECTRICAL CHARACTERISTICS
Over recommended operating temperature and supply voltage!®
P4C1681 P4C1681L
S Pa ter Test Condition P4ctos2 PAC1082L Unit
. ram on s
ym ame Min Max Min Max
Vi | Input High Voltage 22 |Vt05 | 22 |V +05| V
V. | InputLow Voltage -0.5% | 08 -0.5% | 08 v
Vie | CMOS Input High Voltage V0.2 |Veot0.5 [Ve=0.2 |Viot05| V
Ve | CMOS Input Low Voltage -0.5% | 0.2 -05% | 02 v
V., | Input Clamp Diode Voltage | Vg, = Min., Iy, =—-18 mA -1.2 -1.2 \'
Vo, | Output Low Voltage lo. = +10 MA, V. = Min. 0.5 0.5
(TTL Load) lo = +8 MA, V= Min. 0.4 04 |V
Vo | Output Low Voltage lore= +100 pA, Vi, = Min. 0.2 0.2 \
(CMOS Load)
Vo | Output High Voltage fou=—4 MA, V, = Min, 24 24 \Y
(TTL Load)
Vaue | Output High Voltage fore = —100 pA, V¢, = Min. V0.2 V0.2 \
{CMOS Load)
Iy Input Leakage Current Vo = Max. Mil. -10 +10 -5 +5 HA
Vyy=GNDto V., Com’l. | -5 +5 -2 +2
lo Output Leakage Current | V.= Max., Mit. -10 +10 -5 +5 HA
CE,, CE,=V,,
Vour= GND to Vo Coml. { -5 +5 -2 +2
1652 Tbi 05
CAPACITANCES®
(Vge =5.0V, T, =25°C, f = 1.0MH2)
Symbol Parameter Conditions | Typ. |Unit Symbol Parameter Conditions | Typ.j Unit
Cu Input Capacitance | V,, =0V 5 | pF Cour Qutput Capacitance | Vo, =0V | 7 | pF
Notes: 1552 Tbt 08 1552 Tbt 07

1, Stresses greater than those listed under 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 MAXIMUM rating

conditions for extended periods may affect reliability.
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2, Extended temperature operation guaranteed with 400 linear feet
per minute of air flow.
3, Transient inputs with V,_and |, not more negative than —3.0V and
—100mA, respectively, are permissible for pulse widths up to 20ns.
4. This parameter is sampled and not 100% tested.
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P4C1682/P4C1682L, P4C1681/P4C1681L

POWER DISSIPATION CHARACTERISTICS T-46-23-08
Over recommended operating temperature and supply voltage®
P4C1681 P4aCc1681L
Symbol Parameter Test Conditions Pacies2 Pac1cs2L Unit
y ame Min | Max | Min | Max | "
les | Dynamic Operating Ve = Max,, f = Max,, M.} — n/a — n/a mA
Current - 12, 15 Outputs Open Coml.| — 125 — n/a
lcc | Dynamic Operating Vo = Max,, f = Max., Mil. | — 120 —_ 120 mA
Current - 20, 25, 35, 45 Qutputs Open Com'l.| — 100 — 100
lsg | Standby Power Supply CExV,, MLl — 40 — 40 mA
Current (TTL Input Levels) |V, = Max., Coml.| — 35 -— 35
f = Max., Outputs Open )
lss; | Standby Power Supply CE2V,, M| — 20 — 1.0 mA
Current Ve = Max., Coml.| — 15 — 0.2
(CMOS Input Levels) f =0, Outputs Open,
VlN < VLC or VIN 2 VHC
n/a = Not Applicable 1552 Thi 08
DATA RETENTION CHARACTERISTICS (P4C1681L and P4C1682L Only)
Typ.* Max
Symbol Parameter Test Condition Min Vee= Vee= Unit
2.0v 3.0v| 2.0V 3.0V
\/ V. for Data Retention 2.0 v
lecon | Data Retention Current Mil. 05 1.0 | 100 | 150 | pA
Com'l 0.5 1.0 20 30 pA
teon | Chip Deselect to CE2 V- 0.2V, 0 ns
Data Retention Time Ve Vo= 0.2V oor
tat Operation Recovery Time | Vi< 02V tect ns
*T, = +25°C 1552 Thl 08

St = Read Cycle Time
tThis parameter is guaranteed but not tested.
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AC ELECTRICAL CHARACTERISTICS—READ CYCLE
(Vg = 5V + 10%, All Temperature Ranges)®
- * - ul L) - - -
Symbol Parameter 12 . 15 20 25 35 45 Unit
Min | Max | Min { Max | Min Max | Min | Max | Min | Max| Min | Max
teo Read Cycle Time 12 15 20 25 35 45 ns
ta Address Access 12 15 20 25 35 45 | ns
Time
te Chip Enable 12 15 20 25 35 45 | ns
Access Time
ton Output Hold from 2 2 3 3 3 3 ns
Address Change
tz Chip Enable to 2 2 3 3 3 3 ns
Output in Low Z
tyz Chip Disable to 6 7 9 10 15 20 | ns
Qutput in High Z
tocs Read Command 0 0 0 0 0 0 ns
Setup Time
tacn Read Command 0 0 0 0 0 0 ns
Hold Time
teu Chip Enable to 0 0 0 0 0 0 ns
Power Up Time
top Chip Disable to 12 16 20 25 25 30 ns
Power Down Time
*Vge =5V £ 6% for-12,-15 1552 Tht 10
READ CYCLE NO. 1 (ADDRESS controlled) ¢ & @
< tre ) »
ADDRESS )( k '
< taa »
[¢—— toH —»
DATA OUT PREVIOUS DATA VALID X X X DATAVALID
1552 04
READ CYCLE NO, 2 (CE controlled) 7
< tre
€ X Vi
< tac » etz ——»
e )
DATA OUT DATA VALID IGH HPEDANCE
lee [ tey +—— ipp
VogSUPPLY — 7T T 7 :I
CURRENT s
Ros

WE

Notes:

Vs

5. WE is high for BEAD cycle.

6. CF, OF are low for READ cycle.

7. ADDRESS must be valid prior to, or coincident with, CE
transition low.

<—'ncH~1

15652 05

8. Transition is measured +200mV from steady state voltage prior io
changs, with loading as specified in Figure 1.
9. Read Cycle Time is measured from the last valid address to the
first transitioning address.
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AC ELECTRICAL CHARACTERISTICS—WRITE CYCLE T'46"23"O8
(Voo = 8V £ 10%, All Tomperature Ranges)
«12* -15* -20 -25 -35 ~45
Symbol | Parameter Iy Tax | Min | Max| Min | Max | Min | Max | Min] Max| #in Twax] U7
twe Wirite Cycle Time 12 15 18 20 30 40 ns
tew Chip Enable Time | 12 15 18 20 25 35 ns
to End of Write
taw Address Valid to 12 15 18 20 25 35 ns
End of Write i
tas Address Set-up 0 0 0 0 0 0 ns
Time
tep Write Pulse Width | 12 15 18 20 25 30 ns
twa Write Recovery 0 0 0 0 0 0 ns
Time
tow Data Valid to 7 8 10 10 15 15 ns
End of Write
tou Data Hold Time 0 0 0 0 Y 0 ns
twz Write Enable to 4 5 7 7 13 20 ns
Output in High zt
tow Output Active to 0 0 0 0 0 0 ns
End of Write
tawe | Write Enable to 12 15 20 25 30 35| ns
Data-out Valid® )
taoy Data-in Valid to 12 15 20 25 30 35 ns
Data-out Valid
T P4C1682/L only. 1852Tol 11
£ P4C1681/L only.
Voo =BV 5% for -12, -15
WRITE CYCLE NO. 1 (WE controlled) (*% .
twe
ADDRESS >/L ‘><
tew
CE 4
= AW /TN
taw < twR
twp < tAH —~——pf
wE ]&\\ & 7
je—— tag tow < ton
DATAIN )-\ DATA VALID k
PRI « tow®"
DATA OUT L '
P4c1682 DATA UNDEFINED HIGH IMPEDANCE N
e— tapv®
tAWE — »
DATAST 1-\ DATAVALID X

10.CE and WE must be low for WRITE cycle.
11.1f CE goes high simultaneously with WE high, the output remains
in a low impedance state.

12.Write Cycle Time is measured from the last valid

address to the first transitioning address.
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WRITE CYCLE NO. 2 (CE controlled) (%1% T'46 '23 '08
a2
— 4
ADDRESS )- )-\
la——1tag ~—> tow
cE \\ _fe—tai—>
taw e
— < twe -
7 AN NI,
tow —» E— toH
DATA IN DATA VALID
DATA OUT i
pactes2 HIGH IMPEDANCE e tapy
DATA OUT
IMPEDANCE
1852 07
TRUTH TABLE
P4C1681/L (P4C1682/L.) AC TEST CONDITIONS
Mode CE WE Output Input Pulse Levels GNDto 3.0V
Standby H X High Z Input Rise and Fall Times 3ns
Read L H DOUT Input Timing Reference Level 1.5V
Write L L DIN (High 2) Output Timing Reference Level 1.5V
1852 Tol 12 Output Load ' See Figures 1 and 2
1552 7o 13
+5V
RTH = 16650
480Q
Doyt ——l—f\/\/\,—vm= 173V
DOUT * o
30pF" (8pF~ for A7)
2550 30pF* (5pF" for Lty 5, /J; tyzand ty)
tyz oy
* including scope and test fixture. 1552 08 1552 09

Flgure 1. Output Load

Note:

Due to the ultra-high speed of the P4C1681/L. and P4C1682/L, care
must be taken when testing this device; an inadequate setup can
cause a normal functioning part to be rejected as faulty. Long high-
inductance leads that cause supply bounce must be avoided by
bringing the V. and ground planes directly up to the contactor
fingers. A 0.01 uF high frequency capacitor is also required between
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Figure 2. Thevenin Equivalent

V¢ and ground. To avoid signal reflections, proper termination must
be used; for example, a 500 test environment should be terminated
into a 50Q load with 1.73V (Thevenin Voltage) at the comparator
input, and a 116Q resistor must be used in series with Dy, to match
166Q. (Thevenin Resistance).
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ORDERING INFORMATION
T-46-23-08 -
P4C 1681
PAC fes2 I — s p ot
—l; Temperature Range
Package Code
Speed (Access/Cycle Time) n
Ultra-low Standby Power Version
Device Number
Static RAM Prefix
| = Ultra-low standby power designator L, if needed.
ss = Speed (access/cycle time in ns), e.g., 25, 35
p =Package code, i.e., P,D
t =Temperature rangs, i.e., C, M, MB.
1552 10

PACKAGE SUFFIX TEMPERATURE RANGE SUFFIX
Package Temperature .
Suffix Description Range Suffix Description
P Plastic DIP, 300 mil wide standard C Commercial Temperature Range,
D CERDIP, 300 mil wide standard 0°C - +70°C.
S Small Qutline IC M Military Temperature Range,
1552 70l 14 -55°C — +125°C.
MB Mil. Temp. with MIL-STD-883C
Class B compliance 7
1552 Thf 15
SELECTION GUIDE

The P4C1681 and P4C1682 are available in the following temperature, speed and package options. The P4C1681L
and P4C1682L are only available with access times of 20 ns and slower for commercial temperatures, 25 ns and

slower for military temperatures.

Temperature Speed (ns)

Range Package 12 15 20 25 35 45

Commercial Plastic DIP -12PC -15PC -20PC -25PC -35PC N/A
SQOIC -128C -158C -20SC -258C —-358C N/A
CERDIP N/A -18DC -20DC -25DC N/A N/A

Military Temp. CERDIP N/A N/A -20DM -25DM -35DM -45DM

Military CERDIP N/A N/A -20DMB | -25DMB | -35DMB | -45DMB

Processed*

* Military temperature range with MIL-STD-883 Revision C, Class B processing. 1552 Tol 16

N/A = Not avaitable
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