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Am2167 Advanced
icro
16,384x1 Static RAM Devices

DISTINCTIVE CHARACTERISTICS

e High speed — access times as fast as 35 ns maximum
e Automatic power down when deselected

® Low dissipation

— Am2167: 660 mW active, 110 mW power down

® High output drive
— Up to seven standard TTL loads or six Schottky TTL
loads
e TTlL-compatible interface leveis
® No power-on current surge

GENERAL DESCRIPTION

The Am2167 is a high-performance, 16,384-bit, static,
read/write, random-access memory. It is organized as
16,384 words by one bit per word. All interface signal levels
are identical to TTL specifications, providing good noise
immunity and simplified system design. All inputs are purely
capacitive MOS loads. The outputs will drive up to six
standard Schottky TTL loads or up to seven standard TTL
loads.

Only a single +5-voit power supply is required. When
deselected {CE > Vi), the Am2167 automatically enters a
power-downmodewﬂchroduoospowerdissipaﬁon by
80%.

Data in and Data Out use separate pins and are the same
polarity allowing them to be connected together for opera-
tion in a common data bus environment. Data Out is a
three-state output allowing similar devices to be wire-OR'd
together.
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PRODUCT SELECTOR GUIDE
Part Number Am2167-35 Am2167-45 Am2167-55 Am2187-70

Maximum Access Time (ns) a5 45 55 70
Maximum Active Current (mA) 120 120 (160 mil) 120 (180 mil) 120 (160 mit)
Maximum Standby Current (mA) 20 20 (30 mil) 20 (30 mil) 20 (30 mil)
mmmmm No Yes Yes Yes
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CONNECTION DIAGRAMS

Top View

DiPs
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ADORESS 8§ ——={ 14 17 J=—— ADDRESS S
ADORESS 8 ——={"]5 16[ J=—— ADORESS?
ADDRESS 10 —={ |6 Amaner 18| J=——— ADORESS 9
ADORESS 12 —={|7 14[ J=—— AODRESS 11

DATA OUT «——(8 13[ J=—— AODRESS 13

we —={ s 12| jo—— DATAM
(GND)Vgg ——{T] 10 n CE
CDO008680

Note: Pin 1 is marked for orientation.

CD008890

METALLIZATION AND PAD LAYOUT

Address Designators
External Internal
Ao Aq
A1 As
A A
A3 As
Agq A3
As Ag
As Ay
A7 At3
Ag A1g
Ag As
A10 A1q
Aqq Ag
A2 A12
A3 A7

Die Size: 0.121" x 0.249"

Am2167
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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

o. Optional Processing

MTEZ =35 £ £ T
. OPTIONAL PROCESSING

Blank = Standard Processing
B = Bumn-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 Rectangular Ceramic Leadless
Chip Carrier (CLR020)

b. SPEED OPTION
See Product Selector Guide

a. DEVICE NUMBER/DESCRIPTION
Am2167
18K x 1 NMOS Static RAM

Valid Combinations
AM2167-35 PC, PCB, DC, DCB, LC, LCB
AM2167-45
AM2167.55 PD, PCB, DC, DCB Valid Combinations
AM2167-70 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, to check on newly released combinations, and
to obtain additional data on AMD's standard military grade
products.

4-64 Am2167
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges.

. APL

(Approved Products List) products are fully compliant with MIL-STD-883C requirements. Theordermmber(Vathombinuﬁon)

nsformodbyaoombnabon of: a. Device Number

b. Speed Optlon (if applicable)

¢. Device Cilass

d. Package Type
e. Lead Finish

=45

I~
1

C = Gold
d. PACKAGE TYPE
R= m—PhC-wﬂchP(wOZO)
U = 20-Pin R Ceramic Leadiess Chip
Carrier (CLR020)

%
;

16K x 1 NMOS Static RAM

-45=45 ns
-56=55 ns
~70=70 ns

Valid Combinations Valid Combinations

AM2167-45 Valid Combinations list configurations planned to be

AM2167-55 /BRA, /BUA in volume for this device. Consult the local AMD

AM2167-70 sales office to confirm availability of specific valid

combinations or to check for newly released valid

binations.
Group A Tests
Group A tests consist of Subgroups
1,2 9,7, 8,9 10, 11.
PIN DESCRIPTION
Ag—-Ai3 Address (Inputs) Dyy Data (input)

The address input lines select the RAM location to be read This pin issued for entering data during write operation.

or written.

CE CThip Enable (Input, Active LOW)
The Chip Enable seloects the memory device.

WE Write Enable (Input, Active LOW)
When Write £nable is LOW and Chip Enable is also LOW,
data is written into the location specified on the address
pins.

Dour Data (Output, Three State)
This pin is three state during write operation. it becomes
active when CE is LOW and WE is HIGH.

Vec Power Supply

Vgg Ground

Am2167
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES (Note 4)

Storage Temperature .............cc..oeevnennees -65 to +150°C Commercial (C) Devices
Ambient Temperature with Ambient Temperature (Ta) ... 0 to +70°C
Power ApPHed ............oevieeviiniiiiiinans -55 to +125°C Supply Voitage (VCC) ««.-cvevreerrerenns +45V to +55V

Sypply Voltage .. SIS -05Vto +70V Military (M) Devices
Signal Voltages with Ambient Temperature (TA) ................. -55 to +125°C
Respect to Ground..............ceeeveene -35Vto+70V Supply Voltage (VGO) ---- +45 to +55 V

Power Dissipation .....

OC Output Current Operating ranges define those flimits between which the
Maximum rating are to be for system design reference, functionality of the device is guaranteed.
parameters given may not be 100% tested by AMD.

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

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

Am2167-45,
Am2167-55,
Am2167-35 Am2167-70
Parameter Parameter
Symbol Description Test Conditions Min. | Max. { Min. | Max. Unit
oM Output HIGH Current VoH=24 V V=45V -4 -4 mA
COM'L 16 16
I t VoL = 0.4 A
oL Qutput LOW Current oL v YT 2 Ty m.
ViH Input HIGH Voitage 22 6.0 2.2 6.0 v
ViL Input LOW Voltage -25 0.8 -25 08 v
lix Input Load Current Vgs < Vi <Voo -10 10 -10 10 pA
Qutput Leakage GND <Vp <Vce _
loz Current Output Disabled 50 50 -50 50 HA
Cq Input Capacitance Test Frequency = 1.0 MHz S 5 oF
Co Output Capaci Ta=25°C, All pins at 0 V, Vcc=5 V (Note 9) I 6
Icc Voc Operating Max Voo, CES VL COM'L 120 120 mA
Supply Curvent Output Open MIL N/A 160
isg Automatic CE Power MAX Vg, (CE > ViH) COM'L 20 20 mA
Down Current {Note 3) MIL N/A 30

Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of O to 3.0 V and output
loading of the specified loL/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 TE LOW and WE LOW. Both signals must be LOW 1o 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. A pull-up resistor to Vg on the CE input is required 1o keep the device desaelected during Vcc power up. Otherwise Isp will axceed values
given.
For test and jon p ambient P is defined as the " on” case P .

The device must be selected during the previous cycle. Otherwise taa and tRc are equivalent to iACS.

Transition is measured +500 mV from steady state voltage with load specified in Figure 2 for t4z, tL z, tow and twz.
WE is HIGH for read cycle.

Address valid prior to or coincident with CE transition LOW.

Parameter not 100% tested. d by ct ization.

©DNO NN
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) (for APL
Products, Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

Am2167-35 | Am2167-45| Am2167-65| Am2167-70

Parameter Parametes
No.| Symbol Description Illn.llln. uln.[lhx.-m.lln.llln. Max.| Unit
READ CYCLE
Address Vald to Address Do Not Care
! tRC Time (Read Cycle Time) (Note 5) 30 40 50 70 ™
Address Vakd 1o Data Out Valid Delay
2 taa {Address Access Time) (Note 5) L 40 50 70 ns
Chip Enable LOW to Data Out Vaid
3 | tacs {Chip Enable Access Time) 3% 45 55 70 | s
7] [ Chip Enable LOW to Data Out On (Notes 6, 9) 5 s s 5 ne
5 iz Chip Enable HIGH to Data Out Off (Notes 6, 9) © |20 ] o | 2| o |3 | o | «@ | ns
] — N COM'L 3 3 3 3 ns
8 tor Output hokd time from 9 mic 1 1 1 1 ne
7 tpD Chip Enable HIGH to Power Down Delay (Note 9) 25 30 30 55 ns
8 Py Chip Enable LOW 1o Power Up Delay (Note 9) 0 0 0 0 ne
WRITE CYCLE
Address Valid to Address Do Not Care
9 twe Wrte Gydle Time) 30 % 50 70 ns
10 | we Write Enable LOW 1o Write Enable HIGH (Note 2) 20 20 25 40 ns
1 | wh Write Enable HIGH to Address 0 0 ) [ e
12 | twz Write Enable LOW to Output in HIGH Z (Notes 6 & 9) 0 | 20| 0o |20 ] o | 5] o | 35 s
13 | tow Data in Valid 1o Write Enable HIGH 15 15 20 ) s
14 | ton Data Hold Time 5 5 5 5 ns
Address Vaid 10 Write Enable LOW
P (WE Controlled Write) s s s
Address Valid to Write Enable LOW
tas2 {CE Controlied Write) ° 0 ° ° ne
16 | tow Chip Enable LOW to Write Enable HIGH (Note 2) 30 40 50 55 ns
17 | tow Write Enable HIGH 1o Output in LOW Z (Notes 6 & 9) ° 0 o [ [
18 | taw Address Vaid 1o End of Write 30 20 50 70 ns
Notes: See notes foliowing DC Ch table.
SWITCHING TEST CIRCUITS
WE: 'ﬁc
oaTA S 3%00 oAt 3 3%0
our Qv
3 muom -
2000 ¢ T score ano 2000 & T
=
TC000040 TC000050
A. Output Load B. Output Load for tyz, t12, tow, twz
Am27C010 4-67
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SWITCHING WAVEFORMS

KEY TO SWITCHING WAVEFORMS

WAVEFORM tNPUTS. OUTPUTS
MUST BE WILL BE
STEADY STEADY

WILL BE
CHANGING
FROMHTOL

MAY CHANGE
FROMH TOL

MAY CHANGE :'u’ g

HANG ING
FROML TOH FROML TOH

DON'T CARE; CHANGING;

FESE]

ANY CHANGE  STATE
PERMITTED UNKI
CENTER
DOES NOT LINE IS HIGH
APPLY MPEDANCE
~OFF" STATE
KS000010

[

—

)

tAA }
1OH -
DATA OUT PREVIOUS DATA VALID DATA VALIO

WF000460

Read Cycle No. 1 (Notes 5, 7)

[~ 3 )

HACS

po— tHZ
wz
HION
HIGH IMPEDANCE IMPEOANCE
DATA VALIO

DATA OUT

F—w-}m | —=—

Read Cycle No. 2 (Notes 7, 8)

Notes: See notes following DC Characteristics table.

4-68

Am2167

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003



Power ed

SWITCHING WAVEFORMS (Cont'd.)

4

X - X

e -\ \ ) £

e 1DW e W
OATA N DATA N VALID
[~ tWZ jp—— tOW
HGH
/ N

WF000210

OATA OUT OATA UNDEFINED

Write Cycle No. 1 (WE Controlled)

[ we d

wusl™ W
= _r P 4
Wh

AW

we
L AN K 777777777777,
N ow on
DATA * DAYA ¢ VALIO ‘1
.—-mz_.l
DATA OUT OATA UNDEFNED ) 14GH JPEDANCE

'WF000220

Write Cycle No. 2 (CE Controlied)

Note: If TE goes high simultaneously with WE HIGH, the output remains in a high-impedance state.
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TYPICAL PERFORMANCE CURVES

Supply Current
versus Supply Voitage

Supply Current
versus Ambient Temperature

Output Source Current
versus Output Voltage
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Normalized Access Time Normalized Access Time Output Sink Current
versus Supply Voltage versus Ambient Temperature versus Output Voltage
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Typical Power-On Current Access Time Change Access Time Change
versus Power Supply versus Input Volitage versus Output Loading
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