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General Description Features s
The DM10470/DM10470A is a fully decoded 4096-bit, 10K B Two speed selected offerings for maximum
and 10 KH compatible, ECL read/write random access cost-performance:
memory designed for high-speed scratch pad and buffer DM10470 25 ns/200 mA max
storage applications. This device is organized as 4096 DM10470A 15 ns/200 mA max

words by 1 bit and has separate Data in and Data Out pins. @ 4096 x 1 bit organization
On-chip voltage compensation is provided for improved m 10K and 10 KH logic compatible
noise margin. The active low Chip Select and unterminated @ On-chip voltage compensation for improved noise
emitter-follower outputs allow for easy expansion. margin
| Oxide isolation process

N ® Unterminated emitter-follower outputs for easy memory
expansion
Compatible with HM10470, MBM10470 and F10470
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Connection Diagram Truth Table
Dual-in-Line Package Inputs Output Vode
f U 18 cs WE Din Open Emitter
Ogur — Vee
2 " H X X L Not Selected
AQ =— - L L L L Write “0"
3 16 L L H L Write 1"
A= — s L H X Dour Read
4 15
A2 = — WE H = High Voltage Level
A3 = ¥ A L = Low Voltage Level
6 13 X = Don’t Care
A4 = — A10
) 12 o Pin Names
254 (1 . CSs Chip Select Input
[] 10 AO-A11 Address Inputs
Vee — — A7 —
WE Write Enable
TL/L/7723-2
Top View Din Data Input
Order Numbers DM10470J, DM10470AJ Dout Data Output

See NS Package Number J18A
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DM10470/DM10470A

Functional Description

Addressing the DM10470/DM10470A is achieved by means
of the twelve address lines (AO—A11). Each of the 212 pos-
sible combinations of address inputs corresponds to a
unique bit location in memory. The memory array can be
expanded by wire-ORing the unterminated emitter-follower
outputs of two or more devices and using the active-low

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.
Temperature Under Bias (Ambient) —55°Cto +125°C

Storage Temperature Range —65°Cto +150°C

Chip Select (CS) inputs as address lines. Vee Relative to Vo —7.0Vto +0.5V
The device is selected with TS low and deselected with TS Any Input Relative to Vcc Vegto +0.5V
high. A 509 resistor to —2V (or an equivalent network) is Output Current (Output High) —~30mAto +0.1 mA
required to provide a logic low at the output when the device Lead Temperature (Soldering, 10 sec.) 300°C
is turned off. This termination is required for both single de- ESD Rating is t .
vice and wire-ORed operation. The CS input is internally SD Rating is 1o be determined.
pulled low so that in cases where no memory expansion is = =a:
needed, no external connections are required. oPeratlng Condltlor;"s M Unit
N . n ax nits
The read and write operations are controlled by the state of
the active-low Write Enable (WE). With WE and CS held Supply Voltage (VEe) —546  —4.94 M
low, the data at the Data Input (D) is written into the ad- Ambient Temperature (Ta) Y +75 c
dressed location. WE low also disables the output; the ter-
mination will then pull the output low. To read, WE is held
high while CS is held low. The rising edge of WE causes
data at the addressed location to be transferred to the Data
Output (DoyT). The Data presented at Doyt is non-invert-
ed.
DC Electrical Characteristics
VEg = —5.2V, Ry = 50Q to —2.0V, Tp = 0°C to +75°C, airflow exceeding 500 LFM
Symbol Parameter Conditions Ta Min Max Units
VoH Output Voltage High VIN = V|H Max or Vy_ Min 0°C —1000 —840
25°C —960 -810 mv
75°C —900 —720
VoL Output Voltage Low VIN = Vig Max or V. Min 0o°C —1870 —1665
25°C —1850 —1650 mV
75°C —1830 —1625
VoHc Output Voltage High ViN = Vi Min or V) Max 0°C -1020
25°C —980 mvV
75°C —920
VoLc Output Voltage Low VIN = ViH Min or V| Max 0°C —1645
25°C —1630 mvV
75°C —1605
VIH Input Voltage High Guaranteed Input Voltage High 0°C —1145 —840
for All Inputs 25°C —-1105 —810 mV
75°C —1045 —720
ViL Input Voltage Low Guaranteed Input Voltage Low 0o°C —1870 - 1490
for All inputs . 25°C —1850 —1475 mvV
75°C —1830 —1450
Iy Input Current High VIn = Vi Max 0°C
to 220 pA
75°C
n Input Current Low, CS VIN = VL Min 0°C 0.5 170 pA
All Others to —50
75°C
e Power Supply Current All Inputs & Outputs Open 0°C
Pin 9 (Note 1) to —200 mA
75°C
Note 1: Typical values at Tp = 0°C, Icg = — 160 mA; Ta = 25°C, Igg = 155 mA, Ta = 75°C, Igg = 140 mA, Vge = —5.2V, output load = 504 and 30 pF to
—2.0V.
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AC Electrical Characteristics
VEg = —5.2V 5%, Rt = 500 to —2.0V, C = 30 pF, To = 0°C to +75°C, airflow exceeding 500 LFM

Test Circuit and Input Waveform

VO.v0LNG/0.v0L NG

Loading Conditions
GND
$ Ll
Vge WE
— Mfs [
— At asv Input Levels
- A2 - \-80%
i v 20%
: as ogur F—e Y le— t=t=20msTVP t
— e TL/L/7723-9
_— All timing measurements referenced from 50% of input levels to 50% of
A7 input/output levels
—1 A8 Cyp = 30 pF including jig and stray capacitance
i Rt G Rr = 500
— A0
— At
VEE
8
L =
T noiwr -20v =
TL/L/7723-8
Read Cycle
DM10470 DM10470A
Symbol Parameter Conditions i " i " Units
n ax n ax
tAA Address Access Time 25 15 ns
Measured at 50% of Input to
tacs Chip Select Access Time 50% of Output (Note 2;’ 10 8 ns
trRcs Chip Select Recovery Time 10 8 ns

Note 2: The maximum address access time is guaranteed to be the worst-case bit in the memory using a pseudorandom testing pattern.

Read Cycle Timing Diagrams

Address Access Time
ADDRESS INPUTS 50%
tAA ———=
DATA QUTPUT 50%
TL/L/7723-5
Chip Select Access Time

HIP SELE

U —— ——— — - —

DATA OUTPUT 20% r _________

TL/L/7723-4
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'g Write Cycle
sy DM10470 DM10470A
= Symbol Parameter Units
Q Min Max Min Max
s tw Write Pulse Width (to Guarantee Writing) 15 10 ns
e twsp Data Set-Up Time Prior To Write 2 2 ns
g twHD Data Hold Time After Write 2 2 ns

twsA Address Set-Up Time Prior to Write 3 3 ns

twHA Address Hold Time After Write 2 2 ns

twscs Chip Select Set-Up Time Prior to Write 2 2 ns

twHCS Chip Select Hold Time After Write 2 2 ns

tws Write Disable Time ns

twr Write Recovery Time ns

Write Cycle Timing Diagram
Write Mode
ADDRESS INPUTS 50%% *
twsa — e twpa ——
twsp — te— twip
DATA INPUT 50%
twses |— twhes
CHIP SELECT soz{ ;b
ty — ]
WRITE ENABLE 50% 4
tws le——twr
DATA OUT J& 15{)%
TL/L/7723-13
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Rise Time and Fall Time =
Svmbol b . Conditi DM10470 DM10470A A
arameter onditions
ymbo Min Max Min Max Units g
tr Output Rise Time Measured Between 20% 1 3.5 1 3.5 ns =
Y Output Fall Time and 80% Points 1 3.5 1 3.5 ns '2‘
i S
Capacitance s
DM10470 DM10470A
Symbol Parameter Conditions Units
Min Max Min Max
CiN Input Pin Capacitance Measure With a Pulse 5 5 pF
Cout Output Pin Capacitance Technique 8 8 pF
Typical Performance Characteristics
Address Access Time Chip Select Access Time Write Pulse Width
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature
NOMINAL Vg, INPUT LEVELS AND SPECIFIED AIRFLOW NOMINAL Vgg, INPUT LEVELS AND SPECIFIED AIRFLOW NOMINAL Vg, INPUT LEVELS AND SPECIFIED AIRFLOW
.10
7 E e
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g 2o = g s = s
g wH 5 5 g s
B 8 = & 4
; 6 o 3 E 3
4 3 2 s 2
2 g M
0 - 0 0
-5 0 25 50 75 100 =25 0 25 S0 75 100 -5 0 25 50 75 100
Ta. AMBIENT TEMPERTURE (°C) Ty, AMBIENT TEMPERTURE (°C) Tas AMBIENT TEMPERTURE (°C)
TL/L/7723-10
Write Recovery Time Address Set-Up and Hold Times Data Set-Up and Hold Times
vs Write Pulse Width vs Ambient Temperature vs Ambient Temperature
25°C, NOMINAL Vgg, INPUT LEVELS AND SPECIFIED NOMINAL Vgg, INPUT LEVELS AND SPECIFIED AIRFLOW NOMINAL Vgg, INPUT LEVELS AND SPECIFIED AIRFLOW
AIRFLO! Tw = 10ns Tw = 10ns
10 10 19
- 9 s
E. PG E 0
g 7 2y g2
5 s \\ S5 -0 oy -0
g 5 N & g . Ta
g 3 > == —
= g g =30 "d 3% 5 WsD
3 L twsa g2 ]
< g3 [] 23
0 FT w0 ~ a0 [
56 7 8 9 10 11 12 13 14 15 -2 0 25 50 75 100 -25 0 25 50 75 100
Ty. WRITE PULSE WIOTH (ns) Ta» AMBIENT TEMPERTURE (°C) Ty, AMBIENT TEMPERTURE (°C)
TL/L/7723-11
Supply Current (Igg) Output High Voltage (Von) Output Low Voltage (VoL)
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature
NOMINAL Vg, INPUTS OPEN AND SPECIFIED AIRFLOW NOMINAL Vgg, INPUT LEVELS AND SPECIFIED AIRFLOW NOMINAL Vg, INPUT LEVELS AND SPECIFIED AIRFLOW
0 ~800 ~1650
_ s -5 ” s -6
T -4 w -840 w —169%0
£ -80 = -8s0 = -1710
g 80 2 e ,// g - = ]
3 -0 2 -90 g -0 7
Z -120 !i— -920 e 5 =170
3 - = E -0 |4 E -1
B =160 et S, -e80 S, -1810
H . E3 3
-180 > -980 > -1830
-200 -1000 -1850
25 0 25 S50 75 100 -2 0 25 S 75 100 25 0 25 S0 75 100
Ty, AMBIENT TEMPERTURE (°C) Ty, AMBIENT TEMPERTURE (°C) Ta» AMBIENT TEMPERTURE (°C)
TL/L/7723-12
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