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Am2168/Am2169 A

4096 X 4 Static R/W Random-Access Memory Devices

DISTINCTIVE CHARACTERISTICS

® High speed —access times as fast as 40 ns e Standard 20-pin, .300 inch dual-in-line package
® Fully static storage and interface circuitry e Standard 20-pin rectangular ceramic leadiess chip
® No clocks or timing signals required carrier
® Automatic power down when deselected (Am2168) ® High output drive
® Power dissipation - Up to seven standard TTL loads or six Schottky TTL
- Am2168: 660 mW active, 165 mW standby loads
AmZ2169: 660 mwW ® TTL-compatible interface levels

GENERAL DESCRIPTION

The Am2168 and Am2169 are high-performance, static, N- The Am2168 remains in a low-power standby mode as long

channel, read/write, random-access memories organized as CE remains HIGH, thus reducing its power requirements

as 4096 words of 4 bits. Operation is from a single 5 V from 660 mW to 165 mW maximum.

supply, and all input/output levels are identical to standard The data read out is not destructive and has the same

e e o e oo Pl 2 he inpu dela. Tho doico s packaged i ier

(CE) power-down feature a .390 §||m DIE or 20-pin leadiess -chlp carrier. The outpgts
’ of similar devices can be OR-tied and easy selection

obtained by use of the CE.

BLOCK DIAGRAM

Ap —= aDORESS
Ay —=] BuFFERS STORAGE MATRIX
Az ————
Ay —=]
:: oW w2ex32 | 128x32 | 129x32 | v28x22
Ag —o] DECODERS
} (am2168 ONLY)
Ar —=1 aooness
Ag ~—=1 BUFFERS
Ag —] SENSE AMPLIFIERS
A‘lo —] COLUMN
Any DECODERS
:' (Am2168 ONLY)
i
E L
- DATA BUFFERS
WE
o — o
GND —
110, Vo2 Uos VO,
BDO06210
PRODUCT SELECTOR GUIDE
Part Number Am2168-35 | Am2168-45 | Am2169-40 | Am2168-55 | Am2169-50 | Am2168-70 | Am2169-70
Maximum Access Time (ns) 35 45 40 55 50 70 70
| 1 120 1 1 1
D to +70°C cc (mA) 20 20 20 20 120 120
Isg* {mA) 30 30 N/A 30 N/A 30 N/A
I A
85 to +125°C cc (mA) N/A 160 N/A 160 160 160 160
Isg" {MA) N/A 30 N/A 30 N/A 30 N/A
*Am2168

Flashrite is a trademark of Advanced Micro Devices Inc. Bubkcation # Bg-'l- Amﬁn,gmm

Issue Date: January 1989
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CONNECTION DIAGRAMS

Top View
DIPs Lcc
A ~ 20[ Jvect+5 ¥
A2 W] A
a3 1[4
A (] 7[JA
Ag[]5 w[] A
A e 15[ ] vo,
a7 [ Jvor
Ay (e 120y
& e 12 [ J 10,
Guo [ |10 ul ] we

Note: Pin 1 is marked for orientation.

METALLIZATION AND PAD LAYOUT

Address Designators
External Internal
Ao Ao ‘ ?
A4 Aq
Ap Az
A3 A3
A4 A4
As As
Ag Ag
A7 Ay
As Ag
Ag A1
A10 A1p
A4 Ag
Die Size: 0.123" x 0.252"
4-72 Am2168/Am2169

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6255298/AM2968-35DC.html

ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of. a. Device Number
: b. Speed Option (if applicable)
c. Package Type
d. Temperature Range
e. Optional Processing

AMZ160 =3 £ L T
. OPTIONAL PROCESSING

Blank = Standard Processing
B = Bum-n

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C}

c. PACKAGE TYPE
P = 20-Pin Plastic DIP (PD 020)
D = 20-Pin Ceramic DIP (CD 020)
L = 20-Pin Rectangular Ceramic Leadless
Chip Carrier {(CLR020)

b. SPEED OPTION

35=35 ns
40 =40 ns
45 =45 ng
50 =50 ns
55 = 55 ns
70=70 ns
a. DEVICE NUMBER/DESCRIPTION
Am2168/Am2169
4096 x 4 Static A/W Random Access Memory
Valid Combinations
AM2168-35 PC, PCB, DC,
AM2169-40 DCB, LC, LCB
AM2188-45
AMZ168-65 Valid Combinations
AM2168-50 PC, PCB, DC, DCB Valid Combinations list configurations planned to be
AM2168-70 supported in volume for this device. Consult the local AMD
AM2188-70 sales office to confirm availability of specific valid

combinations, to check on newly released combinations, and
1o obtain additional data on AMD's standard military grade
products.
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and

Defense applications are avallable in several packages and operaling ranges. APL

(ApprmedProduclsList)wmmuwmmmulem.mmmwmm)

is formed by a combination of: a. Device Number

b. Speed Option (if applicabie)

¢. Device Class
d. Package Type
e. Load Finish

AM2i68 =55 18

A= Hot Dip
C = Gold
d. PACKAGE TYPE
R = 20-Pin Ceramic DIP (CD 020)
U = 20-Pin Leadiess

b. SPEED OPTION

a. DEVICE NUMBER/DESCRIPTION
Am2168/Am2169

55 =55 ns
T0=70 ns
45 =45 ns

4006 x 4 Static R/W Random Access Memory

Valid Combinations
AMZ2188-45
AM2168-55
AM2166-50
AM2188-70
AM2188-70
AMZ188-45
AM2188-55
AM2160-50
AM2168-70
AM2169-70

/BRA, /BUA

Valid Combinations

valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

Group A Tests

Group A tests consist of Subgroups
1,2, 3,7, 8, 8 10, 1.

PIN DESCRIPTION

“"11 Address Inputs (Inputs)
The address input lines select the RAM location to be read
or written.

CE Thip Enable (input, Active LOW)
The Chip Enable selects the memory device.

WE Write Enable (input, Active. LOW)

Dsata in/Out Bus (Bidirectional Active
HIGH)

These I/0 lines provide the path for data to be read from or
written to the selected memory location.

WO -1/04

Ve Power Supply

When Write Enable is LOW and Chip Enable is also LOW, Vgg Ground
data is written into the location specified on the address
pins.
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ABSOLUTE MAXIMUM RATINGS*

OPERATING RANGES (Note 4)

Supply Voltage ........coeevviiiiniiiiininnns -05 Vito +70V Commercial {C) Devices
All Signal Voltages...............ccocvvvinias -35 Vi +70V Ambient Temperature (TA) ...........oeenenieee 0 to +70°C
DC Output CUITNL ..........oiiiiiiincecinennee e iaes 20 mA Supply Voltage (Vog) -.vvevivereniiininnns 45V io +55V
Power Dissipation Milita .
) ry (M) Devices .
gg:t:g ga';::;:::s Packages..............cooieens ;5 x Ambient Temperature {Ta) -................ -55 to +125°C
............................................ . S V T 4B 10 +55 V
Ambient Temperature with Power Applied upply Valtage (Vo) Sto
ip & Loadless Packages............... - +125°C ,
Plastc Packages. . omeer S0 tagec  Operating ranges defne those limis batwoen which 1o
Storage Temperature . functionality of the davice is guaranteed.
Cerdip & Leadless Packages............... -65 to +150°C
Plastic Packages.............ccooccvneeuinnnn. -55 to +150°C

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended pericds may affect device
reliability.

*Maximum ratings are for system design reference;
parameters given may not be 100% tested.

DC CHARACTERISTICS over operating ranges unless otherwise specified {for APL Products, Group A,
Subgroups 1, 2, 3 are tested unless otherwise noted) (Note 4)

Am2168-55
& -70
Am2168-35, | Am2169-50
-45, & -40 & -70
Parameter Parameter
Symbol Description Test Conditions Min. | Max. | Min. | Max. | Unit
loH Output HIGH Current | Vo =24 V Vee=45 V -4 -4 mA
| Qutput LOW C t | WV 04V L 8 8 A
utpu urren =0. m
o o MIL 8 8
VIH Input HIGH Voltage 22 6.C 2.2 6.0 v
ViL Input LOW Voltage Note 3 -05] 08 |-05]| 08 \'i
hx Input Load Current GND < V| < Vo -10 10 -10 10 HA
Output Leakage GND < Vo <V
loz Current Qutput Disabled =50 | 50 | -50 | S0 HA
C Input Capacitance Test Frequency = 1.0 MHz 5 5 pF
Cvo Input/Output Ta=25°C, All Pins at 0 V, Vg =5V 7 7
Capacitance (Note 5)
lco Vo Operating Max, Voo, CE<V) COM'L 120 120 | A
Supply Current Output Open MIL N/A 160
Automatic CE Power COM'L 30 30
Ilsg Down Current Max. Voo, (CE 2 VW) mA
(Am2168 Only) MIL N/A 30

Notes: 1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of D to
3.0 V and output loading of the specified Ig_/loH and 30 pF load capacitance. Quiput timing reference is 1.5 V.

2. The internal write time of the memory is dafined by the overtap of CE LOW and WE LOW. Both signals must be LOW to
initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be
referenced to the rising edge of the signal that terminates the write.

3. VjL voltages of less than —0.5 V on the 1/0 pins will cause the output current to exceed the maximum rating and thus
should not exceed 30 seconds in duration.

4. For test and correlation purposes, ambient temperature is defined as the "Instant-on” case temperature.

5. Atany given temperature and voltage condition, tz is less than t 7 and twz is less than tow for all devices. Transition is
measured at 1.5 V on the input to Vo -500 mV and Vo + 500 mV on the outputs using the load shown in B. under
Switching Test Circuits. C =5 pF.

6. Not 100% tested parameter; parameter guaranteed by characterization.
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SWITCHING CHARACTERISTICS over operating ranges uniess otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted) (Note 1}

Am2168-46, | Am2188-55, | Am2168-70,
Am2188-35 | Am2169-40 | Am2169-50 | Am21€9-70
Parameter Parameter
READ CYCLE
1 | we mv&uw?«mmmmm 35 40 50 70 ns
2 | ta mvmgwmmvmoaymm a5 0 50 70 | ne
3 | tacs Chip Enable LOW 1o Deis Out Vad |AT2180 3 48 38 L3S [,
(Chip Enable Access Time) Am2169 20 25 30
Am2169 I (Notes 4, 5 5 5 5
4 |z Chip Enable LOW 1o Data Out On %19 > > ~
5 | hz Chip Enable HIGH 1o Data Out Off g""'" o | 20| 0o |20]0c|s]o0]0]|mm
e Output hold time from address com'L 3 3 3 3
toH change MIL 1 1 1
7 | tep S:VEMOHIGHEOPMM Am2168 | (Note 5) a5 prs 55 70 ns
2 | oy Chip Enable LOW 1o Power-Up Delay |Am2168 |Note 5) | © 0 0 0 ns
WRITE CYCLE
2 | twe Address Vald to Address Do Not Care (Write 35 40 50 70 s
10 | we Write Enable LOW 10 Write Enable HIGH Note 2) | 30 35 45 65 ne
1 | twa Write Enable HIGH to Address Do Not Care 0 ) 0 ) ne
12 | wz Write Enable LOW to Output in Hi-Z g’;‘“‘“- o | 5] ol 1] o2 ]| oj2]|nm
13 | tow Data in Vaiid to Write Enable HIGH 20 20 25 35 ne
14 | on Data Hold Time 5 5 5 5 s
15 | tas Address Valid to Write Enable LOW o 0 0 0 ne
18 | tow Chip Ensble LOW 1o Writs Enable HIGH (Note 2) | 30 35 T 5 ns
17 | tow Write Enable HIGH 10 Output in Low-Z (5")‘““"' 0 0 0 0 ne
18 | taw ‘Address Vaid %o End of Writs 30 35 45 8 ns

SWITCHING TEST CIRCUITS

Ve
500
DATA
our
4 (zc’:m
<
;00 o SCOPE AND
t T
T TC003500
A. Output Load

g
=
A"

li.-—L

S
=

%

TCRO3510

B. Output Load for 4z, t7, tow, twz
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SWITCHING WAVEFORMS
KEY TO SWITCHING WAVEFORMS

- WAVEFORM NPUTS QUTAUTS
MUST BE WILL BE
STEADY STEADY

MAY CHANGE
FROMHTOL

MAY CHANGE
FROML TOH

DON'T CARE; CHANGING;
ANY CHANGE STATE
PERMITTED LNKNOWN

tESE]

CENTER
DOES MOT LINE IS HIGH
APPLY IWPEDANCE

"OFF” STATE

KS000010
tac §
ADDRESS *
taa |
OH
- n‘."’.::,: PREVIOUS DATA VALIO DATA VALID
WF021270
Read Cycle No. 1 (WE HIGH, CE LOW)
tRe
& \( 7(
tacs | v
L]
soAnCE
HIGH MPEDANCE HAPEQAI
DATA DATA VALID
o tpy tr0
Vee iee
50%
suePLY 5% , {R "
(Am208 ONLY)
WF021280
Read Cycle No. 2 (WE HIGH, Address Valid Prior to TE Transition to LOW)
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SWITCHING WAVEFORMS (Cont'd.)

= NK‘L 777777777

taw IWR —=~
tAS twp

w RANN

: tow on
DATA 1O * DATA IN VALID

— tw2 [ tow ——
\! HIGH IMPEDANCE

DATA O DATA UNDEFINED Y

LT
i
N

WF021070
Write Cycle No. 1 (WE Controlled)

— . X

&_j

K i

taw WR —]

7 AN NV AANANANAVANANNY 777

tow tDH
DATA O * DATA IN VALID
\ HIGH IMPEDANCE
4

Write Cycle No. 2 (CE Controlled)
Note: If TE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.

DATA LO DATA UNDEFINED

WF021300
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TYPICAL PERFORMANCE CURVES

Supply Current Supply Current Output Source Current
versus Supply Voltage versus Ambient Temperature versus Output Voltage
20 10 ®
il vaasay veor 8o
100 Py 100 To=29C
[
1. I e e
1 ! 1
2 “ s w _IE 40
8w 3w
b N
= lan (2108) » ‘e V)
. 1 . 1 ]
44 46 48 80 52 54 56 -80 =20 +20 +80 +100 +140 o 1 2 3 4
Vec -V - Vour- V
OP001880 0P001600 OP002000
Normalized Access Time Normalized Access Time Output Sink Current
versus Supply Voitage versus Ambient Temperature versus Output Voitage
“ 14 I r 120 I
3 A~ Voeu$DV
§ \‘ § 12 YocmB0Y 1%~ "":c'm /
S N\ Tacs (18 Y 1 /
g "\ — o JERT S ey 5 ] /
10 10 l i 80
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os 40
08
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T 50 55 8D 80 -20 +20 +60 +100 +140 0 1 ] 3 4
vcc-v tA—C' vw—v
0OP002010 OP002020 OPOD2030
Typical Powesr-On Current Access Time Change Access Time Change
versus Power Supply versus Input Voltage versus Output Loading
30 T » » ;) Y
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