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Semiconductor

INM1620/NRE$E211) U
16,384 x 4-Bit Static RAM

General Description

The NM1620/NM1621 is a 65,536-bit fully-static, asynchro-
nous, random access memory organized as 16,384 words
by 4 bits per word. The NM1620/NM1621 is based on an
advanced, isoplanar, oxide-isolation CMOS process. The
process utilizes fully-implanted CMOS technology with sub-
2 micron design rules and tantalum silicide gate electrodes
for high performance. The combination of this high-perform-
ance technology, and speed-optimized circuitry resulls in a
very high-speed memory device. The NM1621 is identical to
the NM1620 with the additional feature of power down for
low power battery backup applications.

July 1988

Features

Fast address access times: 25 ns/30 ns/35 ns (maxi-
mum)

Enable read access faster than address access
Minimum write cycle time, including moderate system
timing skews, equal to minimum read cycle time

No internal clocks—high speed achieved without ad-
dress transition detection circuitry

All inputs and outputs directly TTL compatible

Common I/O (TRI-STATE® output)

Available in 22-Pin DIP, PDIP or LCC

Low power dissipation (data retention F1621).

Iccpr = 35 pA maximum (Vpr = 2.0V)

Iccor = 50 pA maximum (Vpr = 3.0V)

Data retention supply voltage NM1621:

2.0V to 5.5V
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Y E e:ggi ;WSSM QBg@rD D— QV toVge +2V

Storage Temperature —-65°C to +150°C

Operating Temperature 0°Cto +70°C
Power Dissipation 1.0W
Continuous Output Qurrem Per Output 25 mA
Average Input or Output Gurrent 25 mA
(Averaged over any 1 us time interval.)

Recommended Operating
Conditions 1, = o°cto +70°C

Min Max Units
Input HIGH Voltage (V|H) 2.2 Vee +0.5 Vv

Input LOW Voltage (V|.) —-1* 08 \'

All Voltages are referenced to Vgg pin = OV.
*The device will withstand undershoots to —3.0V of 20 ns duration.

Note: Stresses greater than those listed under “Absolute
Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operatiorn
of the device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conadi-
tions for extended periods may affect device reliability.

This device contains circuitry to protect the inputs
against damage due to high static voltages or electric
fields; however, it is advised that normal precautions be
taken to avoid application of any voltage higher than
maximum rated voltages to this high-impedance circuit.
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AC Electrical characteristics Ta = 0°Cto +70°C, Voc = Veomax to VeoMin
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Svmbol NM1620-25/255 NM1620-30 NM1620-35
No. 4 Parameter NM1621-25/255 NM1621-30 NM1621-35 Units
. anpgr’]-ﬁkmm 20" [ ] I Max Min Max Min Max
— .I.UI_UIJIVI\{ LA\ JB ' R Wy w—
1 | TAVAX TRC |Address Valid 'to Address Invalid 25 30 a5 ns
(Read Cycle Time)
2 | TAvVQvV TAA |Address Valid to Output Valid
(Address Access Time) (Note 5) 25 30 35 | ns
3 | TAXQX TOH |Address Invalid to Output Invalid 5 5 5
(Output Hold Time) ns
4 | TELEH TRC |Chip Enable LOW to Chip
Enable HIGH (Note 6) 22 27 30 ns
5 | TELQV | TACS |Chip Enable LOW to Qutput Valid 22 27 30
(Chip Enable Access Time) (Note 6) ns
6 | TELQX TLZ  |Chip Enabile LOW to Output Low Z
(Chip Enable to Output Active) 5 5 5 ns
(Note 4)
7 | TEHQZ THZ {Chip Enable HIGH to Output High Z
(Chip Disable to Output Disable) 0 10 0 12 0 15 ns
(Note 9)
8 | TELICC TPU |Chip Enabie LOW to Operating 0 0 0 ns
Supply Current (Note 4)
9 | TEHISB TPD Chip Enable HIGH to
Standby Current (Note 4) 25 27 30 ns
Read Cvcle 1

TL/D/9678-7
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te—TEHQZ(7)—]

DATA VALID

D= HIGH ~ 2=
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HIGH. Address remains valid at least TELQV after E
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AC Electrical Characteristics 11 = 0°Cto +70°C, Ve = Veomax to Veemin (Continued)

Symbol NM1620-25/255 NM1620-30 NM1620-35
No. Parameter NM1621-25/255 NM1621-30 NM1621-35 Units
ﬁtqnpqrdlm.gwm AOR2N" [ 1 [ Min Max Min Max Min Max
— T EAYL=\"A —4 ] I\{IJUV | N R g |
WRI
10| TAVAX TWC |Address Valid to Address Invalid
(Write Cycle Time) 25 so 35 ns
11| TWLEH TWP  |Write LOW to Chip Enable HIGH
. . 19 22 25 ns
(Write Pulse Width) (Notes 7 & 10}
12} TAVWH TAW |Address Valid to Write HIGH
{Address Setup to End of Write) 19 22 25 ns
{Note 7)
13 | TWHAX TAH |Write HIGH to Address Don’t Care
(Address Hold after End of Write) Q o] o] ns
(Notes 7 & 12)
14 | TWLWH | TWP |Write LOW to Write HIGH 19 o0 25
(Write Pulse Width) (Notes 7 & 10) ns
15| TAVWL TAS |Address Valid to Write LOW
(Address Setup to Beginning of Write) 0 Q Q ns
{Notes 7 & 8)
16 | TOVWH TDS |Data Valid to Write HIGH
(Data Setup to End of Write) 10 10 12 ns
(Notes 7 & 12)
17 | TWHDX TDH |Write HIGH to Data Don’t Care
(Data Hold after End of Write) 0 0 o] ns
(Notes 7 & 12)
18| TWLQZ TWZ  |[Write LOW to Output High Z
(Write Enable to Output Disable) 0 9 0 12 (¢} 12 ns
(Note 9)
19| TWHQX | TOW |Write HIGH to Output Don’t Care
(Output Active after End of Write) 5 5 5 ns
(Note 4)
Write Cycle 1
TAVAX(10)
« ooz KRN X SERRRRKRRRK
TWLEH{11}
£ (e o) N (7777777 7T777777
— Fe— TWHAX(13)
TAVWH(23)
R B TWLWH(14)
W (WRITE ENABLE) X  THIIIIIIIIIIIIi
TAVWL(15) TOVWH(16)—]
D (DATA IN) m DATA VALID
le—— TWLQZ(18) —
o ans ouny e OB Hc - 2 =——

TL/D/9678-9

W controlled, where E is active {LOW) prior 1o W becoming active (LOW). In this write cycle the data bus DQ may become active (Q), requ_iring observance of
TWLQZ to avoid data bus contention. At the end of the write cycle the data bus may bacome active (O it W becomes inactive (HIGH) prior to E becoming inactive
(HIGH).
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AC Electrical Characteristics Ta = 0°Cto +70°C, Voo = Voomax to Veomin (Continued)

o _
lo (SUPPLY CURRENT) isg ;r

This write cycle is E controlled, whera W is active (LOW) prior to, or coincident with, E becoming active (LOW). In this write cycle the data out remains in the high
impedance state (3 state) at the beginning of the write cycle, precluding potential data bus contention.

TOVEH(25) —=
D (DATA IN) m DATA VALID

Q (DATA OUT)

HIGH-Z

Emnnx(zs)

i

- TELCC(8)

—— r:msa(g)ﬂﬁ_

Symbol NM1620-25/255 NM1620-30 NM1620-35
No. Y Parameter NM1621-25/255 NM1621-30 NM1621-35 Units
— (standerdlaernatel o 1 Min | Max | Min | Max | Min | Max
= T J.\.II_\JIJIVI\{JU\.I | B I N Ry -
20| TAVEL TAS |Address Valid to Chip Enable LOW 0 0 0 n
(Address Setup) (Notes 7 & 8) s
21| TELEH TWP  [Chip Enable LOW to Chip Enable
HIGH (Write Pulse Width) 19 22 25 ns
(Notes 7 & 10)
22| TEHAX TAH |Chip Enable HIGH to Address Dot
Care (Address Hold after End of Write) 0 o] 0 ns
(Notes 7 & 12)
23| TAVEH TAW |Address Valid to Chip Enable HIGH
(Address Setup to End of Write) 18 22 25 ns
(Note 7)
24| TELWH TWP  |Chip Enable LOW to Write HIGH 19 29 25 ns
(Write Pulse Width) (Notes 7 & 10)
25| TDVEH TDS |Data Valid to Chip Enable HIGH
(Data Setup to End of Write) 10 10 12 ns
(Notes 7 & 12)
26 | TEHDX TDH {Chip Enable HIGH to Data Don't 0 0 o ns
Care (Data Hold) (Notes 7 & 12)
Write Cycle 2
; TAVAX(10)
o) TXRRK s v X SRR
TELEH(21)
E (cHp EMAmE) A 7777777777777
TAVEL(20)—~ = — Fe—TEHAX(22)
TAVEH(23)
_ TELWH(24) |
W (e enaate) NN\ 7777777777777

TL/D/9678-10
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DC Electrical Characteristics 1, = 0°cto +70°C, vgg = 0oV

NM1620-25/255 NM1620-30 NM1620-35
Symbol Parameter Conditions NM1621-25/255 NM1621-30 NM1621-35 Units
] "1ﬁgnn|\/|QR20uD ml! Min Max Min Max Min Max
o T Vs5 = VIN = Yeo . .
Current (Except DQ) 2 2 x2 pA
ILo Output Leakage E=VH orW =V)_ +
10 * +
Current (DQ) Vgs < Vout < Veo 10 10 pA
lcc Dynamic Operating Min Read Cycle Time
Supply Current Duty Cycle = 100% 120 100 90 mA
Output Open
= _ N
lsg Standby Supply Vin, (Note 1) 5 25 25 mA
Current
Isgz  |Full Standby [NM1620|(Note 2) 15 15 15
Supply Current mA
PPy NM1621 5 5
VoL Output LOW Voltage loL = 8.0mA
All Outputs Under Load 04 04 04 v
VoH1 |Output HIGH Voltage loH1 = —4.0mA
All Outputs Under Load 24 24 24 v
VoHz |Output HIGH Voltage IoHz = —0.05mA Vg —0.4 Vec —0.4 Vee —0.4 \
Vce Supply Voltage Except Data -25
Retention Mode
450 I 55 4.5 55 4.5 55 \"
-255
4.75 I 5.5
Data Retention Characteristics (N\m1625 only) Tg = 0°C to +70°C, Voo = 2.0V 10 5.5V
No. Symbol Parameter Conditions Min Max Units
31 VbR Ve Voltage for Data Ve —0.2V < E < +55V
Retention (Note 15) Voo —0.2V < Viy < +55Vor 2.0 55 v
Vgg —0.2V < V)y < Vgg + 0.2V
32 lccpr Data Retention Current Vpr = 2.0V Tp = 0°Cto +70°C 35 A
(Note 14) VpR = 3.0V Ta = 0°Cto +70°C 50
33 TCDR Chip Disable to Data 0 ns
Retention Time (Note 4)
30 TR Recovery Time
TAVAX
(Notes 4 & 13) ns
Data Retention Waveform
DATA RETENTION MODE
— L Y MIN VoMN
Vec \ Vpr = 2.0V /
B R R Vor
TCOR —+ = TR
v (33) ~ (34)
H 5.5V E 2 Vpg-02v
E (CHIP ENABLE)
ViL
TL/D/9678-15
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Note 1: Standby supply current (TTL) is measured with E HIGH (chip deselected) and inputs steady state at valid V) or Viy levels.

Note 2: Full standby supply current (CMOS) is measured with the enable bar input satistying the condition: Vo —0.2V < E < Vg +0.2V, and all other inputs,
{including the data inputs) at steady state and satisfying one of two conditions: Either, Vcc —0.2V < V)y < Voo +0.2V or Vgg —0.2V < Vi < Vgg +0.2V. This
condition results in a significant reduction in current in the input buffers and cansequently a lower overall current level.

Note 3: Operation to specifications guaranteed 2.0 ms after V¢ reaches minimum operating voltage.

- I CRALTELET e
D me S:l\ m d Cyclet) umes that E occurs before, or within 5 ns after addresses are valid. Timing considerations are referenced to the

edges of Address Valid.

Note 6: Enable Access Time (Read Cycle 2) assumes that addresses are valid at least 5 ns prior to E transitioning LOW (active). Timing considerations are then
referenced to the LOW (active) transitioning edge of E.

Note 7: A write condition exists only during intervals where both W and E are LOW (active). The internal Write starts when the second of these signals becomes
LOW (active). The internal Write ends when either of these signals transitions HIGH (inactive).

Note 8: Address setup to beginning of write is measured from the time when the last address input becomes valid to the time when the second of the two signals (E
or W) becomes LOW (active). The timing of the first signal (W or E) 1o transition LOW (active) is a Don’t Gare.

Note 9: Transition to the high-impedance state is measured at a + 500 mV change from a valid Vop of Vo steady state voltage with the loading specitied in Figure
2. This parameter is sampled, not 100% tested.

Note 10: Write pulse width is measured from the time when the last of the two signals E and W becomes LOW (active) to the time of the first of E or W to transition
HIGH (inactive).

Note 11: For rise or fall times greater than 3 ns, the timing relationships can no longer be specified to the time when inputs cross the 1.5V level. This is a
characteristic of any CMOS device operated outside specified switching levels or transition times.

Note 12: Timing specifications of Data Setup to End of Write, Data Hold After End ¢ of W_rita, and Address Hold After End of Write are all referenced to the time when
the first of E or W transitions HIGH (inactive). The timing of the second signal (W or E) to transition HIGH (inactive} is a Don't Care.

Note 13: TAVAX = Read Cycle Timing.

Note 14: IccpR is tested with Viy = OV and ViN = Vpg.

Note 15: Vy applies to all inputs other than E and DQp—-DQg. Input conditions for DQp-DQ3 are Vgg —0.2V < DQ < Vgg +0.2Vor Voo —0.2V < DQ <
Vo +0.2V.

Connection Diagrams

22-Pin DIP (J) and PDIP (N) 22-Pin LCC (E)
-/ - o 82
A0—1 22 =vec 1111
AMl—2 21p=A13 2 1 22 2t
Az—{3 20 |—At2 A2—3 20 - A12
A3—{4 19]=A1t A3—4 19} A1t
M5 w620/ 18}—A10 M5 ey '8RO
A5—6 NM1621 17]—AS AS—{6  NM1621 17f—A9
As—17 16 —Da3 A6 —7 16— D3
AT—8 15 p—0Q2 A7—8 15 |- 0a2
AB—{9 14 —DO1 A8—{9 14 = D01
£—10 13 —DQ0 10 11 12 13
vss= 11 12} AL
L >4n|; <
TL/D/9678-1 TL/D/S678-2
Top View Top View
Order Number NM1620J25,” - Order Number, —
NM1620J25§ NM1620J30;, NM1620J35,” NM1620£25}NM1620E255) NM1620E30,
NM1620N25,}IM1620N255,/NM1620N30,/ NM1620E35, NM1631E25, NM1621E255, ~
NM1620N35, NM1621J25,NM1621J255, NM1621E30 or NM1621E35 ~
NM1621J30; NM1621J35,NM1621N25, - See NS Package Number E22A*

NM1621N255,NM1621N30 or NM1621N35 -
See NS Package Number D22D* or N22B*

*Call factory for current package outlines and dimensions.
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Logic Symbol
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AC Test Conditions (votes 34 11)

Input Pulse Levels 0Vto 3.0V
Input Rise and Fall Times 3ns
Input and Output Timing Reference Levels 1.5V
Output Load (See Figures 1 and 2)

Capacitance note 4

Symbol Parameter Max Units
Cin Input Capacitance [} pF
Cout OQutput Capacitance 7 pF

Effective capacitance calculated from the equation.

C—E here AV = 3V
AVwee

+
3]
<

Doyt
30 pF*

I[ ...1 AAA
—VVV' =y
&

o
b

TL/D/9678-5
FIGURE 1. Output Load

*including scope and jig.

Pin Names
Ag-A13 Address Inputs
E Chip Enable Bar
w Write Enable Bar
DQo-DQ3 Data Inputs/Outputs
Vee Power (+5.0V)
Vss Ground (0V)
Truth Table
Mode E w DQyx Power Level
Standby H X HIGH Z Standby
Read L H Q Active
Write L L D Active
HIGH Z = High impedance
D = Valid data in
X = Don’t care
Q = Valid data out
+5v
:E 4800
Dour

FIGURE 2. Qutput Load (for

I j»
5pF* :: 2550
L{i

i

TL/D/9678-6

TEHQZ, TELQX, TWLQZ, TWHQX)
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STANDARD TIMING PARAMETER ABBREVIATIONS
TXXXX

signal name from which interval is deﬂned—l I
"162 trogsltlvg dlrection for first signal
TL/D/9678-11

is defined
\d signal

The transition definitions used in this data sheet are:

= transition to high state.

transition to low state.

transition to valid state.

transition to invalid or don’t care condition.

= transition to off (high impedance) condition.

g

H
L
\
X
4

TIMING VALUES

The AC Operating Conditions and Characteristics tables
typically show either a minimum or maximum limit for each
device parameter. Those timing parameters which state a
minimum value do so because the system must supply at
least that much time, even though most devices don’t re-
quire that full amount. Thus, input requirements are speci-
fied from the external point of view. In contrast, responses
from the memory (like access times) are specified as a max-
imum time because the device will never provide the data
later than this stated value, and will usually provide it much
sooner than this.

XXXXXXXXXXXX

AMMNMNNNNN

L

TL/D/967B-12
INVALID or Don't Care.

Physical Dimensions inches (milimeters)

Transition from HIGH to LOW level, may occur
any time during this period.

TL/D/9678-13 TL/D/9678-14
Transition from LOW to HIGH level, may occur

any time during this period.

0.287 —0.303
(7.280-7.696)

la 1.090-1.110
(27.69-2819)
0.555 —0.565 0.265 ~0.275
. (14.10-14.35) (6.731 —6.985)
0.045 —0.055

Qf (1.143-1.397)

Al

(1‘016—1:524)

0.045 - 0.055 0.040-0.060
(s 13- 1.307) -
— 4x (g"’:g) MIN
0.290-0.310 0.005 ’ 0.155
T 0.127) 3.937)
{7.366—7.874) o 0.076-0094 MAX
+ (1.930 - 2,388)
L1 T ) ¢
_ ¥ SseATING
4 PLANE
0.025-0.045
| {0.635-1.123)
0.009-0.012 ' 0.0%-0.110
— 0009 -0.m2 0.140-0.170
0.229-0.305 4100170 (2.285-2.798)
( ' {3.556 - 4.316) { J 0.016 - 0.020
0.287 -0.340 (0,806 —0.506)
~ T {7290 _8.636)

0220 (REV 0)

22-Pin Side-Brazed Package (J)

Power ed by | Cni ner.

Order Number NM1620J25, NM 16204255, NM1620J30, NM1620J35,
NM1621J25, NM1621J255, NM1621J30 or NM1621J35
NS Package Number D22D*

*Call factory for package outlines and dimensions.

com El ectronic-Library Service CopyRi ght 2003



http://www.dzsc.com/ic/sell_search.html?keyword=1620DMQB30

Physical Dimensions inches (millimeters) (Continued) Lit. # 112228
9.284 —0.29% .
215 (_:__:%] — P‘_",mni:zl

0.023-0.028

) 0eoovdBREg 0o ?jﬁ |
:m:?‘::n _{i i l
e il T R

22-Pin Leadless Chip Carrier (E)
Order Number NM1620E25, NM1620E255, NM1620E30, NM1620E35,
NM1621E25, NM1621E255, NM1621E30 or NM1621E35
NS Package Number E22A*
*Call factory for package outlines and dimensions.
AN AN
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- S ILL A — -~
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NM1620/NM1621 16,384 x 4-Bit Static RAM
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22-Pin Piastic DIP Package (N)
Order Number NM1620N25, NM1620N255, NM1620N30, NM1620N35,
NM1621N25, NM1621N255, NM1621N30 or NM1621N35
NS Package Number N22B*
*Call factory for package outlines and dimensions.

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL GOMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury 008614 ‘/
to the user. ——
Natlonal Semiconductor National Semiconductor NS Japan Ltd. National National National Semiconductor
Corporation GmbH Sansexdo Bldg. 5F Hong Kong Ltd. Do Brasil Ltda. (Australla) PTY, Ltd.
2900 L Drive 193-195 4-15 Nishi Shinjuku Southeast Asia Marketing Av. Brig. Faria Lima, 830 21/3 High Street
P.O. Box 58090 D-8000 Munchen 21 Shinjuku-Ku, Austin Tower, 4th Floor 8 Andar Bayswater, Victoria 3153
Santa Clara, CA 95052-8090 Waest Germany Tokyo 160, Japan 22-26A Austin Avenue 01452 Sao Paulo, SP. Brasil Australia
Tel: {408) 721-5000 Tel: (088} 5 70 95 01 Tei: 3-299-7001 Tsimshatsui, Kowloon, H.K. Tek (55/11) 212-5066 Tel: (D3) 729-6333
TWX: {910) 339-8240 Telex: 522772 FAX: 3-299-7000 Tel: 3-7231290, 3-7243645 Telex: 391-1131931 NSBR BR Telex AA32096

Cable: NSSEAMKTG
Telex: 52996 NSSEA HX

National does not assume any responsibiility for use of any circuilry describad, no circuit patent licensas are implied and National reserves the right at any time without noice to changa said circuitry and specifications.
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