This Materi al

I PARADIGM

Features

J MIPS R4000 support
[] High speed access times
Com’l: 20, 25, and 35ns
Mil : 20, 25, 35, and45ns
O Low power operation
- PSM44028S
Active: 400mW (typ.)
Standby: 150 mW (typ.)
- PSM44028L
Active: 350mW (typ.)
Standby: 100 mW (typ.)
O Single +5V (+10%) power
supply
0] TTL compatible inputs and
outputs
[J Military product MIL-STD-
883, Rev. C
O Packages

Sidebraze DIP(400 mil) - TC,

Plastic SOJ(300 mil) - TSO,
Plastic SOJ(400 mil) - SO

[ M |
1 Megabit Static RAM
256K x 4-Bit with Fast PSM44028S
Sequential Access Mode = PSM44028L

Description

The PSM44028 is a high performance CMOS static RAM organ-
ized as 262144 x 4 bits. This product is produced in Paradigm’s
proprietary CMOS technology which offers the designer the
highest speed parts. Writing to this device is accomplished when
the write enable (WE) and the chip enable (CE) inputs are both
LOW. Reading is accomplished when WE remains HIGH and CE
and OE go to LOW. The PSM44028 has a feature which allows for
a very fast sequential read. This mode will increase the efficiency
of servicing primary cache misses when designing with the MIPS
R4000 RISC processors.

The PSM44028 operates from a single +5V power supply and all
the inputs and outputs are fully TTL compatible. The PSM44028
comes in two versions, the standard power version PSM44028S
and a low power version the PSM44028L. The two versions are
functionally the same and only differ in their power consumption.

The PSM44028 is available in a 28-pin 400 mil DIP. The
PSM44028 will also be available in a 28-pin 400 mil and 300 mil
SOJ for surface mount applications.

Military grade product is manufactured in compliance with the
latest revision of MIL-STD-883, Rev. C, making the PSM44028
ideally suited for military temperature applications.

Functional Block Diagram

Pin Configuration

400 DIP

400 SOJ

300 SOJ

Addresses \ G ¢

A0 1 28f] Vec
Al ]2 2701 Ate
A2 I3 26[] A15
V9o Input Column /O A3 [ 4 251 A14
1104 Data A4 [Is 24[] A13
- Control As [ls 23] a2
V02 | As [}7 22[1 A
1104 A7 I8 21f] A0
- as [lo 20[] NC
| ] A9 [l 10 19]] oo
CE » FA [ 11 18] vot
ce []12 1701 vo2
WE A oE [}13 16]] vo3
OE GND [ 14 15{] WE

Ver. PSM44028S/L 6/91

Printed fromww.freetradezone.com a service of Partm ner, Inc.
Copyrighted By Its Respective Manufacturer



PSM44028S

PSM44028L
Logic Symbol Recommended Operating Temperature and
Supply Voltage
—] Ao
—1 A1 Grade Ambient GND Vee
— A oo Temperature
—1 A3 Military -55°C to +125°C ov 5.0V+ 10%
— A4 o1 —
—1as Commercial 0°C to +70°C oV 5.0V 10%
—] A6 2 —
— A7
B s Recommended DC Operating Conditions
—] A0 Symbol Parameter Min. Typ. Max. Unit
— A1
—J A12 Vee Supply Voltage 45 5.0 55 \
T 2:2 GND Supply Voltage 0 0 0 v
—] A15 Vi Input High Voltage 2.2 — 6.0 Vv
] :::\6 o Vi Input Low Voltage ~ -0.5()  — 08 V
E WE OE
(I) ? (I) NOTE:

1. Vy (min) = -3.0V for pulse width less than 20ns.

Truth Table(!)

OE WE CE Vo MODE

X X H Hi-Z Standby

L H L Dout Read

X L L Din Write

H H L Hi-Z Output Disable
NOTE:
1.H=Vy, L=V, , X=DONT CARE.

Pin Description

Symbol Description

AO-A16 Address lines

FA Fast sequence address
11O-1/03 Input/output

OE Output enable

CE Chip enable

Vee +5V power supply
GND Ground

WE Write enable
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PSM44028S

PSM44028L
—
Electrical Characteristics Ve =5.0V+10%
Symbol Parameter Test Conditions PSM44028S PSM44028L  Unit
Min. Max. Min. Max.
Ml Input Leakage Current Vce = Max., Viy = GND to Ve MIL. — 10 — 5 pA
Com’l| — 5 — 2
llo! Output Leakage Current  Vcc = Max. MIL. — 10 — 5 BA
CE = VIH' VOUT = GND to Vcc Com’l —_ 5 —_— 2
VoL Output Low Voltage loL = 8mA, Ve = Min. — 0.4 — 0.4 \"
'OL = 10mA, VCC = Min. _ 0.5 —_ 05 \Y
VoH Output High Voltage lon = -4mA, Vee = Min. 24 — 24 —
DC Electrical Characteristics(!) (Vgc = 5.0V + 10%, V ¢ < 0.2V, Vi = Ve — 0.2)
Symbol Parameter Power Function 20, 25, 35,45 CIns Unit
Com’L Mil. Com’l. Mil. Com’l. Mil.
lec Dynamic Operating Current S Read 170 180 160 170 150 160 mA
CE =V,
Vee = Max., = fyax® L Read 170 180 160 170 150 160 mA
lout = OMA
- Isg Standby Power Supply S — 50 50 40 40 30 30 mA
Current (TTL Level)
CE:> v.,,z, Vee = Max., L — 40 40 35 35 30 30 mA
f = fpmax?®
Isg1 Full Standby Power Supply S — 10 10 10 10 10 10 mA
Current (CMOS Level)
CE 2 Ve, Vec = Max., L —_ 5 5 5 5 5 5 mA
f=00), Vin2VycorsVie
NOTES:
1. All values are maximum guaranteed values.
2. Atf=fyax address and data inputs are cycling at the maximum frequency of read cycles of 1/tgc. f=0 means no input lines change.
3. The 45ns speed grade is available in Military grade product only.
Capacitance(!) (T, = +25°C, f = 1.0MHz)
Symbol Parameter Conditions Max. Unit
Cin Input Capacitance ViN=0V 8 pF
Cout Output Capacitance Vout = 0V 8 pF
NOTE:
1. This parameter is determined by device characterization but is not
- production tested.
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PSM44028S

PSM44028L
AC Test Conditions
Input pulse levels ............................... GND to 3.0V
Input rise and fall times.............cccccveevvevvivvcnennen. Sns
Input timing reference levels ........................... 1.5V
Output reference levels.................ccccveeunenee. 1.5V
Output load........ccoeeeuureeennene See figures 1 and 2
+5V +5V
480 Q 480 Q
DouT Dourt
255Q 30 pf 2550Q 5 pf

Fig. 1 Output Load Eqgivalent

Read Cycle No. 1(6:7)

Fig. 2 Output Load Equivalent
(for t zce, thzce: tLzwe, tHzwe
tizoe: thzor)

D CE—t

AO-A16
~<—tOH
DouUT PREVIOUS DATA VALID DATA VALID
Fast Sequential Read Cycle(®: 7
tRC L tRc -]
AO-A16 j(
FA X X
tAA — < 'FA
toH -t oH
DouT PREVIOUS DATA VALID Q DATA VALID DATA VALID
4 -
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This Materi al

PSM44028S
PSM44028L

Read Cycle No. 3(3: 6, )

Doutr —

AC Electrical Characteristics V¢ =5V + 10%, All Temperature Ranges

E

TN

Description -20 -25 -35 -4501
READ Cycle Sym Min. Max. | Min. Max. Min. Max. Min. Max. |Units
READ cycle time the 20 25 35 45 ns
Address access time tAn 20 25 35 45 ns
Chip enable access time tace 20 25 35 45 ns
Output hold from address change ton 0 0 0 0 ns
Chip enable to output in low Z(4) Y 7ce 5 5 5 5 ns
Chip disable to output in high Z(2.3. 4) thzce 10 15 20 20 ns
Chip enable to power up time(4) tpy 0 0 0 0 ns
Chip disable to power downtime(*) tpp 20 25 30 40 ns
Output enable access time taoE 10 12 15 20 ns
Output Enable to output in low Z(4) t zoE 0 0 ] 0 ns
Output disable to output in high Z(2. 4 thzoE 8 10 10 15 ns
Fast Address Access Time tea 5 6 7 10 ns
Notes referenced are after Data Retention Table.

* 5
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PSM44028S
PSM44028L

Write Cycle No. 1 (Write Enable Controlled)

-t twec ]
AO0-A16 ><
o AW tow —:*‘AH
CE 7777/77>[ X 7777
e latas . -~ typ
X% ) S

I;— tps —=t=e tDH
DIN K DATA VALID
L tLzZwE
HIGH Z

0. 0.0.0.0.0.0. 0.0
0. 9.0.0.0.0.0.0.0
C2REEBIIIARHIANRND

Dout

AO-A16
t t
— CW——————»1a oY
CE g
/]
WE y.d L
tDS — »te— tDH
DiN DATA VALID

AC Electrical Characteristics V¢ =5V + 10%, All Temperature Ranges

Description -20 -25 -35 -45(1)

WRITE Cycle Sym Min. Max. | Min. Max. | Min. Max. | Min. Max. |Units
WRITE cycle time twe 20 25 35 45 ns
Chip enable to end of write tow 17 20 30 40 ns
Address Valid to end of write taw 17 20 30 40 ns
Address set-up time tas 0] 0 0 0 ns
Address hold from end of write tan 0 0 0 0 ns
Write pulse width twp 17 17 25 30 ns
Data set-up time tps 12 12 15 20 ns
Data hold time toH 0 0 0 0 ns
Write disable to output in low Z(%) tLzwE 0 0 0 0 ns
Wirite enable to output in high Z(2 4 thzwE 8 10 15 20 ns
6 -
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PSM44028S
PSM44028L

Low V¢ Data Retention Waveform

Data Retention Mode

1
Y

tcoRr tR

= T %
DON'TCARE

Data Retention Electrical Characteristics (L Version Only)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

VbR Vcc for Retention Data 2 — — \"

lccor Data Retention Current CE2Vec—0.2V  Vge =2V — 95 500 uA
ViN2Vec— 0.2V Ve =3V — 350 750 pA
or< 0.2V

tcoR Chip Deselect to Data Retention Time 0 -— — ns

tp(4) Operation Recovery Time tpe'® — — ns

NOTES: (For 3 previous Electrical Characteristics tables)

1. -55°C to +125°C temperature range only.

thzce and tyzwe are tested with CL = 5pF as shown in Fig. #2. Transition is measured £200mV from steady state voltage.
At any given temperature and voltage condition, tyzcg is less than t zce.

This parameter is sampled.

trc = Read cycle time.

WE is high for a READ cycle.

The device is continuously selected. All the Chip Enables are held in their active state.

The address is valid prior to or coincident with the latest occuring Chip Enable.

ONOOA N
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PSM44028S
PSM44028L

28 pin Plastic SOJ 300 mil

712 (18.08) .
697 (17.70)
305 (7.75) _’I L_ 1020 (0.51)
292 (7.42) 1014 (0.36)
-3
140 (3.56) 347 (8.81)
320 @08 335 (8.51)
PIN #1 INDEX 4
/ ] .025 MIN (0.63)
A S —
SEATING PLANE ’] L _,IL_ 020 (051) L 275(6.99) _J
1050 (1.27) BSC 014 (0:36)
1040 (1.02)R
.030 (0.76)
All dimensions in inches {millimeters) M2
Min
28 pin Plastic SOJ 400 mil
730 (18.54) ,
720 (18.28)
-1— o= - _T_T_J_F_VF_F_71_T_T_T_T_W
405 (10.29) _.I L_ 020 (0.51)
.395 (10.04) .014 (0.36)
J o
reroTroTTOTera e 445 (11.3)
PN #1 NDEX — . I‘ o "
4 145 (3.68) ! ‘
131(3.33) ‘EJJ
SEATING PLANE — 020 (0.5 ) L 041 5 (1.16) MIN
1015 (0.38) 380 (9.65) . .
.050 (1.27) BSC 040 (1.22)R ey

030 (0.76)

All dimensions in inches (millimeters) N:Ai

in
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PSM44028S
PSM44028L

28 pin 400 mil Sidebraze DIP

.030 (0.76) MIN

065 (1.65)

1.420 (36.07)

1.380 (356.05)

410 (10.41)
.380 (9.65)

I— B8 B

<010 (0.25) MIN

L — s —

SEATING PLANE

4

.200 (5.08)

17"

.045 (1.14)

e

.I |. .100 (2.54) BSC

020 (0.51)
015 (0.38)

200 (5.08)
125 (3.18)

e .090 (2.29) MAX

2090 (2.29)

420 (10.66)
400 (10.16)

.015 (0.38)
1009 (0.23)

All dimensions in inches (mm) %
in.
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PSM44028S
PSM44028L

Ordering Information

PSM XXXXX A XX A A
Device Type Power Speed Package Process/Temperature Range

| Blank Commercial (0° to +70°C)
M Mil. Temp. Only (-55°C to +125°C)

B Military (-55°C to +125°C)
Compliant to MIL-STD 883

TC 400 mil Sidebraze Dip
TSO 300 mil Plastic SOJ
SO 400 mil Plastic SOJ

20
25
35

45 Military Only

S Standard Power
L Low Power

44028 1 Meg (256K x 4) Static RAM
with Fast Sequential Access Mode

10
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PSM44028S

PSM44028L

Paradigm Technology, Inc.
71 Vista Montana
San Jose, California 95134

Paradigm Technology, Inc. reserves the right to change TEL. (408) 9540500

rod ifications wi ice.
B Copyright 1951, Drinted on DSA. 6791 ver, 440285/L FAX (408) 954-8913
T SEP o 8 1803
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