
sjgnDtics FULLY DECODED, 
2048-BIT RANDOM ACCESS MEMORY 2548

SILICON GATE MOŚ 2500 SERIES

DESCRIPTION
The Signetics 2548 2048x1 Dynamic Random Access Mem
ory employs enhancement mode P-channel devices inte
grated on a single monolithic chip. The device is fu lly 
decoded and contains built-in refresh amplifiers. All add
ress input data and control lines are directly TTL compat
ible. Clocking is performed by three high level (OV to -20V) 
nonoverlapping clock inputs. (Use Signetics N575 Clock 
Driver.) The output data line supplies a minimum "1 "  
level output of 600mA. (Use Signetics 8T25 Sense Amp
lifier.)

FEATURES
•  HIGH STORAGE DENSITY
•  READ ACCESS TIME 345ns MAX.
•  READ/WRITE CYCLE TIME 560ns MAX.
•  REFRESH PERIOD— 2mS FOR 0°C TO 70° C 

AMBIENT
•  AUTOMATIC REFRESH OF A 64 BIT COLUMN 

DURING EACH READ
•  LOW POWER DISSIPATION 150)UW/BIT MAX.

(AT 1.8MHz)
•  STANDBY POWER ?/uW/BIT MAX.
•  STANDARD 22 PIN DIP PACKAGE, 400 MIL ROW 

SPACING
•  V Cc =  5V, V BB = 8.5V, V DD = -1 5 V
•  ALL INPUTS EXCEPT CL1, CL2, CL3 ARE TTL 

COMPATIBLE
•  ADDRESS AND CHIP SELECT INPUT LATCHES 

PROVIDED ON CHIP
•  CHIP SELECT PERMITS SIMPLE MEMORY EX

PANSION

APPLICATIONS
CORE MEMORY REPLACEMENT 
DOUBLED STORAGE CAPACITY (OVER 1K RAMS) 
BUFFER STORES 
MAIN MEMORY

GENERAL TIMING AND OPERATION

PIN CONFIGURATION (TOP VIEW)

I PACKAGE

1.
2.
3.
4.
5.
6 .
7.
8. 
9.

10.
11.

V BB
NC
R e a d /W rite  
D a ta  O u t 

V D D
A dd re ss  5 
A dd re ss  6 
A dd re ss 7 
A dd re ss  8 
A dd re ss 9 
A dd re ss 10

C h ip  S e le c t 
D a ta  In

V CC
01
03
02
A dd re ss  4 
A dd re ss 3 
A dd re ss  2 
A dd re ss  1 
A dd re ss 0

BIPOLAR COMPATIBILITY
All address lines, control lines and data input lines are dir
ectly TTL compatible and defined in positive logic. The 
three clocks require high level drivers. The data out line is 
a non-inverted current source output requiring a sense amp
lifier or high impedance gate. (Signetics N575 Clock Driver 
and 8T25 Sense Amplifier are recommended.)
GENERAL TIMING AND OPERATION

1. During period 1 internal nodes are precharged. The 
rising edge of CL1 (end of Period 1) clocks input 
address and CS data into storage elements.

2. During period 2 the row and column decoders select 
the desired bit.

3. During period 3 the information in the bit is exclusive 
OR'd with the selected information contained in the 
column inversion memory. The result is sent to the 
output. The output information is stable near the 
end of period 3.

4. During period 4.the write enable circuitry is activated. 
The internal data-in level is determined by ex:lusive 
OR'ing the actual input with the selected information 
contained in the column inversion memory.

5. If a write is desired during period 5, data is written in
to the selected bit. The information stored in all 
other bits sharing the same addressed column is in
verted and refreshed. The appropriate bit of the 
column inversion memory is also inverted and re
freshed.

If a refresh is desired during period 5, the infor
mation stored in all bits sharing the same addressed 
column is inverted and refreshed. The appropriate 
bit of the column inversion memory is also inverted 
and refreshed.
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PART IDENTIFICATION
TYPE PACKAGE OP. TEMP. RANGE
2548I 22-Pin Ceramic DIP 

(0.4") 0 -7 0 ° C

2548XC 22-Pin Plastic DIP 0— 70°C
N O T E : " 0 "  = 0  V , " 1 "  = + 5  V

MAXIMUM GUARANTEED RATINGS(1)
Operating Ambient Temperature 0°C to 70°C
Storage Temperature — 65°C to150°C
All Input or Output Voltage with respect +0.3 V to — 25 V 

to the most positive supply V bb

Supply Voltages with respect to V b b  +0.3 V to — 25 V
Package Power Dissipation at Ta  = 25°C 800 mW

N O T E S :
1. Stresses above  tho se  lis te d  u n d e r "M a x im u m  G u a ra n te e d  

R a tin g s " m a y cause p e rm a n e n t dam age to  th e  device. T h is  is a 
stress ra tin g  o n ly  and fu n c t fo n a l o p e ra tio n  o f  th e  device  a t these 
o r a t a ny o th e r c o n d it io n  above  tho se  in d ic a te d  in  th e  
o p e ra tio n a l se c tio ns  o f  th is  s p e c if ic a t io n  is n o t  im p lie d .

2. T h e  V q b  s u p p ly  sh o u ld  be a p p lie d  a t o r b e fo re  th e  V c c  s u p p ly .

3. t r and t f  = 20ns: f o r  a ll in p u ts . A l l  t im in g  m e a sure m e n ts  are 
m ade a t th e  50%  p o in ts .

4 . O n ly  C L1  and  C L 2  are re q u ire d  f o r  a s h o r t read cyc le . 6 0  ns 
a fte r C L 2  th e  n e x t c y c le  can s ta r t. N o  re fre sh  o ccu rs  w h e n  using 
s h o r t read cycles.

BLOCK DIAGRAM

DC CHARACTERISTICS
T a  = 0°C to 70°C, V c c  = 5 V, Vbb = 8.5 V ±0.5 V, Vqd = — 15 ±1 V unless otherwise n o te d .^

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIC INS

>LC Clock Load Current 5.0 H  A VCLK = V d D

'L l Input Load Current 1.0 juA V|N = V q d

CL1 = V q d

'lo Output Leakage Current 1.0 l i A VOUT = VDD, CL2 = Vcc
CL3 = V cc

IDD Average Power Supply Current 10.0 mA Ta  = 25 C, Teye = 560 ns

IBB Average Power Supply Current 500.0 jiiA Ta  = 25 C, TCyC = 560 ns

V lL Input Low Voltage V q d  - L O Vcc -4 .5 V

V |H Input High Voltage V c c  -1 .5 VcC V

V|LC Clock Input Low Voltage -16 -14 V

V|HC Clock Input High Voltage V c c  -1 .5 v cc V

SOH Output High Source Current 0.6 mA R i_ = 1.1 K connected to 0 V

'OL Output Low Source Current 25.0 M A R L = 1.1 K connectjed to 0 V

CADD Address Input Capacitance 5.0 pF “

CCS CS Input Capacitance 5.0 pF

Crw R/W Input Capacitance 5.0 pF -V|N  = Vcc. = 1 IvjlHz

c d i Dl Input Capacitance 6.0 pF

CCL1 CL1 Input Capacitance 35.0 pF

CCL2 CL2 Input Capacitance 16.0 pF

CCL3 CL3 Input Capacitance 25.0 pF _

COUT Output Capacitance 5.0 pF
VCL1 = V Do, Voii T = V c c
VCL2 = v C L3=VclC, f = 1 MHz
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AC CHARACTERISTICS(3)
Ta  = 0°C to 70°C, Vqc = 5 V, V bb  = 8.5 V ±0.5 V, V q d  = — 15 V ±1 V unless otherwise noted.*2*

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS

General Memory Cycle Timing

t r e f Time Between Refresh 2.0 ms

T ip w CL1 Pulse Width 75 ns

T 12 CL1 to CL2 Gap 75 ns

T2PW CL2 Pulse Width 240 ns

T23 CL2 to CL3 Gap 50 ns

T3PW CL3 Pulse Width 70 ns

T31 CL3 to CL1 Gap 50 ns

TAS Address & Chip Select Setup Time 40 ns

Ta H Address & Chip Select Hold Time 60 ns

t o u t CL2 to Output Access Time 230 ns RI = 1.1 K, Cl  = 30pF
V r e f  = 500 /tA

t c y c Cycle Time 560 ns

t s r c  (4) Short Read Cycle Time 450 ns

T 2 1 (4) CL2 to CL1 Gap (for SRC only) 60 ns

Read/Refresh Cycle Timing

TACC1 CL1 to Output Access 380 ns T 1PW + T 12 +TOUT

TACC1 Address or Chip Select to Output 345 ns Ta s  + T 12 + To u t

T RWS3 Read Setup Time 60 ns

T RWH3 Read Hold Time 20 ns

Read/Write Cycle Timing

T RWS2 Write Setup Time 0 ns

TDS1 Data High Setup Time 100 ns

td s o Data Low Setup Time 60 ns

T d h Data Hold Time 20 ns

G E N E R A L  N O T E S :

A . E v e ry tim e  a c o lu m n  is accessed d u r in g  a n o rm a l m e m o ry  cy c le  (e ith e r  a R E A D  o r a W R IT E , b u t  n o t  a S H O R T  R E A D ), a ll 6 4  b its  in th a t  c o lu m n  
are re freshed.

B. R e fre sh in g  c o n tin u e s  to  o c c u r even i f  th e  device is n o t  se lected (CS = " 1 " ) .

C. W hen CS = " 1 "  th e  D ata  In  and R e a d /W rite  in p u ts  are d isa b le d  so th a t  no data  can be w r it te n  in to  th e  device. W hen CS = " 1 " ,  th e  o u tp u t  o f the  
device is le f t  f lo a t in g  so th a t  m a n y  device o u tp u ts  can easily  be O R 'e d  to g e th e r.

D. A g  th ro u g h  A 4  are th e  c o lu m n  address lines. A 5  th ro u g h  A ^ g  are th e  ro w  address lines.

E. F o r  p ro p e r re fre sh in g , a ll c o lu m n  addresses (3 2  o f  th e m ) m u s t be se lected a t least once  d u r in g  e very  2 m s p e rio d .

F. In p u ts  A g  th ro u g h  A - jg  and CS are e ssen tia lly  c lo c k e d  in to  th e  device on th e  ris in g  edge o f C L 1 . T h e y  are th e n  h e ld  b y  in te rn a l la tches fo r  the  
d u ra t io n  o f  each m e m e o ry  cyc le .

G .  T h e  R A M  is n o n -in v e rtin g  such th a t  d ata  w r it te n  in as a " 1 "  ( DI = " 1 " )  is read o u t  as a p o s itiv e  c u rre n t g reate r th a n  6 0 0  MA. D ata  w r it te n  in as a 
" 0 ”  is read o u t  as a ve ry  sm all c u rre n t  less th a n  25  m A.
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TIMING DIAGRAM
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