.

Am2168/Am2169 Advanced
4096 X 4 Static R/W Random-Access Memory Devices

DISTINCTIVE CHARACTERISTICS

High speed — access times as fast as 40 ns

Fully static storage and interface circuitry

No clocks or timing signals required

Automatic power down when deselected (Am2168)

Power dissipation

- Am2168: 660 mW active, 165 mW standby
Am2169: 660 mW

® Standard 20-pin, .300 inch dual-in-line package
® Standard 20-pin rectangular ceramic leadless chip
carrier
® High output drive
- Up to seven standard TTL loads or six Schottky TTL
loads

® TTL-compatible interface levels

GENERAL DESCRIPTION

The Am2168 and Am2169 are high-performance, static, N-
channel, read/write, random-access memories organized
as 4096 words of 4 bits. Operation is from a single 5 V
supply, and all input/output levels are identical to standard
TTL specifications. The Am2168 and Am2168 are the same
except that the Am2168 offers an automatic Chip Enable
(CE) power-down feature.

The Am2168 remains in a low-power standby mode as long
as CE remains HIGH, thus reducing its power requirements
from 660 mW to 165 mW maximum.

The data read out is not destructive and has the same
polarity as the input data. The device is packaged in either
a .300 slim DIP or 20-pin leadiess chip carrier. The outputs
of similar devices can be OR-tied and easy selection

obtained by use of the CE.

BLOCK DIAGRAM
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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
0 to +70°C lcc (mA) 20 120 120 120 120 120
Isg* (MA) 30 30 N/A 30 N/A 30 N/A
I A / 1
85 10 +125°C cc (mA) N/A 60 N/A 160 160 160 160
Isg* (MA) N/A 30 N/A 30 N/A 30 N/A
*Am2168

Publication# Bev. Amendment
04588 c 0
Issue Date: January 1989

Flashrite is a trademark of Advanced Micro Devices Inc.
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CONNECTION DIAGRAMS

Top View
DIPs

~d 1* 7 200 Vect+8W
as[]2 1wl

As (s 1]
il 170 A
As[ls 1674

A [s 15[ Juvo,
A7 14| Jvo,
An{]s 13fJvo,
e 12 [ Jvoa
ano )10 1l ] we

CD00B450

Note: Pin 1 is marked for orientation.

METALLIZATION AND PAD LAYOUT

Address Designators
External Internal
Ao Ao ! ®
Ay Aq
A2 Az
Aa A3
Aq A4
As As
As Ag
A7 A7
As Ag
Ag A1l
A10 A0
A11 Ag
Die Size: 0.123" x 0.252"
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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

AMS168 =35 £ T
e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

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 Reclangular Ceramic Leadless
Chip Carrier (CLR020)

b. SPEED OPTION

35=35ns
40 =40 ns
45 = 45 ns
50 = 50 ns
55 =55 ns
70=70 ns
a. DEVICE NUMBER/DESCRIPTION
Am2168/Am2169
4096 x 4 Static R/W Random Access Memory
Valid Combinations
AM2168-35 PC, PCB, DC,
AM2169-40 DCB, LC, LCB
AMZ2168-45
AM2168-55 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
AM2168-70 sales office to confirm availability of specific valid

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

AMDproduots'orAerospeoeandDefenseappﬁmﬁmsareavdHﬂeinmdpaduqesandopﬂnﬁngmAPL
(ApprwedProdudhLiﬂ)meMNWMMlLMW.TMWWNMW)
is formed by a combination of: a. Device Number

b. Speed Option (if applicabie)

c. Device Class

d. Package Type

e. Load Finish

= T T 1 1

A = Hot Solder Dip

s

C = Goid

d. PACKAGE TYPE
R = 20-Pin Ceramic DIP (CD 020)
U = 20-Pi Ceramic L

in F ot
Chip Casrier (CLR020)

c. DEVICE CLASS
/B = Class B

e

SPEED OPTION
50 = S0 ns
55=85 ns
70=70 ns
45=45 ns

L—— a. DEVICE NUMBER/DESCRIPTION
Am2168/Am2169
4096 x 4 Static R/W Random Access Memory

Valid Combinations
AM2168-45
Combinations
AM2168-55 Valid
AM2188-50 ) Valid Combinations list configurations planned to be
AM2168-70 supported in volume for this device. Consult the local AMD
AM2168-70 sales office to confirm availability of specific valid
YT /BRA. /BUA combinations or to check for newly reieased valid
AM2188-55 combinations.
AM2168-50 Group A Tests
AMZ2168-70 .
AMZ160.70 Group A tests consist of Subgroups
1,2, 83,7,8,9 10, 11.
PIN DESCRIPTION
Ag-A11 Address Inputs (inputs) 1/01~1/04 Data In/Out Bus (Bidirectional Active
The address input lines select the RAM location to be read HIGH)
or written. These 170 lines provide the path for data to be read from or

m ive LOW) written to the selected memory location.
The Chip Enable selects the memory device. Vec Power Supply
WE Wiite Enable (Input, Active LOW)

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*
Supply VOIage ........coevnvneiiiiiinininnnns

OPERATING RANGES (Note 4)

Commercial (C) Devices

All Signal Voltages.. Ambient Temperature (TA) ......coevvvnnenannee 0 to +70°C
DC Output Cumrent ............eeiviiiiiiiiaeneeeeeeiaes Supply Voltage (VCC) -...vvvvvernnnnnnnnns 45V to +55 V
Power Dissipation Militas :
| ry {M) Devices .

Cerdl_p & Leadless Packages................ccceeunnnnns 12 W Ambient Temperature (TA) ................ —-55 to +125°C

P|gsnc Packages......:...,.,............: .................. 0.7 W Supply VOItage (VGC) «.veeeeeeeeererennss +45 10 +55 V
Ambient Temperature with Power Applied

Ceordip & Leadless Packages............... -55 to +125°C . . - .

PIastic PaCKAgeS..........c..evreeeermrerereen -10 to +85°C Operating ranges define those limits between which the

Storage Temperature functionality of the device is guaranteed.

Cerdip & Leadless Packages . .—65 to +150°C
Plastic Packages.............c.occeaviennnns -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 periods 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
B . B, " -45, & -40 & -70
Symbol Description Test Conditions Min. | Max. | Min. | Max. | Unit
loH Output HIGH Current | Vop =24 V Vec =45V -4 -4 mA
coMm'L
loL Output LOW Current | VoL =04 V mA
MIL 8
VIH Input HIGH Voltage 2.2 6.0 2.2 6.0 \'
ViL Input LOW Voltage Note 3 -05) 08 | -05| 08 \'
hix Input Load Current GND <V|<Vcgc -10 10 -10 10 pA
Output Leakage GND <Vp <Vcc
loz Current Qutput Disabled -50 | 50 | -50 | 50 A
Cq Input Capacitance Test Frequency = 1.0 MHz 5 5 pF
=25°C, All Pins at 0 V, Vcc=5 V
Ci Input/Output Ta=25°C, » VCC 7 7
70 Capacitance (Note 5)
lcc Vgc Operating Max. Vcg, CE<V_ COM'L 120 120 | A
Supply Current Output Open MIL N/A 160
Automatic CE Power COM'L 30 30
IsB 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 0 to

3.0 V and output loading of the specified Ig/loH and 30 pF load capacitance. Output timing reference is 1.5 V.

2. The internal write time of the memory is defined by the overlap 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. VL 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. At any given temperature and voltage condition, tHz is less than t| z 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)

Am2168-45, | Am2168-55, | Am2168-70,
Am2168-35 | Am2169-40 | Am2169-50 | Am2169-70
Parameter Parsmeter
READ CYCLE
1 the mvuuml)wausoomcnm 35 40 50 70 ns
2 | taa mvm;wmwv-nuoehymm a5 . %0 70 | ne
3 | tacs Chip Enable LOW 1o Data Out Valkd |AM2168 ' 35 46 55 LI .
(Chip Enable Access Time) Am2160 20 25 30
Am2168 |(Notes 4, 5 5 5 5
4 |uz Chip Enable LOW 1o Deta Out On 519 3 > >
5 |tz Chip Enable HIGH 1o Data Out Off 5)‘""“'" o |20} o | 2] o |25] 0| 3] n
e Output hold time from addr com'L 3 3 3
toH change MIL 1 1 1
7 ftep mEMbHIGHloPMM Am2168 |(Note 5) 35 45 55 70 ns
s | by Chip Eneble LOW 1o Power-Up Delay |Am2168 |(Note 5) | © ° 0 ) ns
WRITE CYCLE
o | twe ‘Address Vahd 10 Address Do Not Care (Write 5 © =0 70 e
10 | twe Write Ensble LOW 10 Write Enable HIGH (Note 2) | 30 35 3 85 e
1 | wa Write Ensble HIGH 1o Address Do Not Care ) ° ° o e
12 | mz Write Enable LOW to Output in Hi-Z g)“"“" o [ 15| o | 15| o} 2| o} 2| n
13 | ow Dats In Vaiid to Write Enable HIGH 20 20 25 35 ne
14 | ton Data Hold Time 5 5 5 5 ns
15 | as Address Vaiid to Write Enable LOW o [) ) ] e
16 | tow Chip Enable LOW 1o Write Enable HIGH (Note 2) | 30 35 a5 o5 ns
17 | tow Writs Enable HIGH to Output in Low-Z g)“*"‘- o 0 o 0 ns
16 [ taw_ ‘Address Vakd %o End of Write 30 35 45 [ ne
SWITCHING TEST CIRCUITS
Vee
vee
500
OaTA swoa DATA
our ouT
% pF {
00 3 ucLIONG 3000 3 s pF
" Tcooasoo =
TC003510
A. Output Load B. Output Load for tyz, t .z, tow, twz
4-76 Am2168/Am2169
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SWITCHING WAVEFORMS
KEY TO SWITCHING WAVEFORMS

WAVEFORM LTS ouTsUTS
MUST BE WILL BE
STEADY STEADY

wiLL 82
MAY CHANGE

CHANGING
FROMHTOL  raomHTOL

WILL BE
MAY CHANGE

CHANGING
FROML TOH  ZhoML TOH

DON'T CARE; CHANGING;
ANY CHANGE STATE

tESE

PERMITTED UNKNOWN
CENTER

DOES NOT LINE IS HIGH

APPLY PE
“OFF” STATE

KS000010
- e i
ADDRESS *
taa |
o1 i
DATA PREVIOUS DATA VALIO DATA VALID
WF021270
Read Cycle No. 1 (WE HIGH, CE LOW) n

:IJ

tacs |
wz [tz
HIGH
DATA HIGH IMPEDANCE DATA VAUID

NPUTIOUTPUT
f——tpu .__w___.l
Vee : [
suPPLY son ) m*
se

(AmZ108 ONLY)
WF021280

Read Cycle No. 2 (WE HIGH, Address Valid Prior to CE Transition to LOW)
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SWITCHING WAVEFORMS (Cont'd))

= N‘NL ) 777777777777,

tAw IWR —e={
tas twe

we XA\

- tow oH
DATA 1O * DATA IN VALID

f—e tyyZ ——| tow

al
Ny
N

HIGH IMPEDANCE

DATA VO DATA UNDEFINED

WF021970
Write Cycle No. 1 (WE Controlied)

£
sy £

taw

# TRNRRRN R RN RN A NNANNT 777777777777,

oW —————oj==-1DH
DATA VO DATA IN VALID

twz a‘
\ HIGH IMPEDANCE

DATA LO DATA UNDEFINED )

-l

WF021300

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

Supply Current Supply Current Output Source Current
versus Supply Voitage versus Ambient Temperature versus Output Voltage
120 T 120 T 0 T
To=28°C Vec =50V Vec =860V
100 oo 100 T w Ta=2C
- — ‘cc
' ]
2 [ L _l; 40
_3 L -8 L] »
» Ing (2100) » no 26 N
T . 1 o
44 48 48 50 852 S4 56 -80 -20 +20 +80 +100 +140 ° 1 2 3 4
Vec -V L A Vour-V¥
OP001880 OP001890 OP002000
Normalized Access Time Normatized Access Time Output Sink Current
versus Supply Voitage versus Ambient Temperature versus Output Voitage
3 14 I l 120 I
13 Vee=SO0V
A NN s [P = Fe=
R § \'rmmq» "= i I / .
._i &) \ ~N & 1 Taeg 29 3
w0 10 T e
\J\A 08 Taa 3
os 40
o8
os 07 2
or 0.8 o
0 P 50 58 50 -80 -20 +20 +60 +100 +140 o 1 2 3 4
Vec -V W-¢ Vour - ¥
0P002010 0OP002020 OP002030
Typicai Power-On Current Access Time Change Access Time Change
versus Power Supply versus Input Voitage versus Output Loading
2 E ]
30 v r'.-n'[c
T \Yr;::.cov“ Voc W,
8 e )
20 2 ' shaa
: |
igp (2100) % % -+ Atacs
"W . 3 " :_‘3 /
"1 —
/ \ L
° °
L] 1 2 3 4. 5 ° 1 2 3 4 O 100 200 300 400 G500
Vec -V V-V C - pF
OP002040 OP002050 OP002060
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