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MEMORIES

RANDOM-ACCESS R

SERIES 54S/74S
EAD/WRITE MEMORIES

BULLETIN NO. DL-S§ 7512257, MAY 1975

64 BITS {16 WORDS BY 4 BITS)

256 BITS (256 WORDS BY 1 BIT)

1024 BITS (1024 WORDS BY 1 BIT)

'$189, 'S289 'S201, *S301 SN745209, SN745309
apa 1] U 116 vce ADA 1] U 16 Ve CE 1] 16 Vce
ce 2 [15 ADB AD B 2(] D15 ADC ADA 2(] [b15 DI
rRiw 3] 014 ADC CE1 3] D14 ADH ADB 3(] 14 RW
D1 4] 13 ADD CE2 4(] [»13 DI abc 4] (313 ADJ
po1 5(] 12 Dla CE3 5(] 12 R/W ADD 5(] 212 ADI
D12 6C D11 Doa DO 6] 11 ADG ADE 6(] Y11 ADH
o2 7] D10 DI3 ADD 7] 10 ADF po 7( Y10 ADG
GND 8(] 9 DO3 GND 8(] pg ADE GND 8] o ADF
Pin assignments for all of these memories are the same for all packages.
e Schottky-Clamped for High Performance
o  Full On-Chip Decoding and Fast Chip-Enable Simplify System Decoding
e P-N-P Inputs Reduce Loading on System Buffers/Drivers
e Choice of 3-State or Open-Collector Outputs
TYPE NUMBER (PACKAGES) TYPE OF BIT SIZE TYPICAL ACCESS TIMES |WRITE CYCLE TIME
—-55°C 10 125°C| 0°Ct070°C | OUTPUT(S) |(ORGANIZATIONS)| CHIP-SELECT | ADDRESS| SN54S' | SN74S’
SN54S189(J, W) [SN745189(J, N) 3-State 64 Bits ' 25 25 s
SN545289(J, W) |SN745289(J, N) | Open-Collector | (16 W x 4 B) ne e ne e
SN545201(J, W) [SN745201(J, N) 3-State 256 Bits 13 4 100 s
SN545301(J, W) |SN7453011J, N) | Open-Collector | (256 W x 1 B) ns ne ne 65 ns
SN745209(J, N) 3-State 1024 Bits 20 70 150
SN745309(J, N) | Open-Collector | (1024 W x 1 B) ne ne ne

description

These monolithic TTL memories feature Schottky clamping for high performance, a fast chip-select access time to
enhance decoding at the system level, and the 'S201 and ‘S209 RAMs utilize inverted-cell memory elements to achieve
high densities. The memories feature p-n-p input transistors that reduce the low-level input current requirement to a

maximum of —0.25 milliamperes, only one-eighth that of a Series 54S/74S standard load factor.

A three-state-output version and an open-collector-output version are offered for each of the three organizations. A
three-state output offers the convenience of an open-collector output with the speed of a totem-pole output; it can be
bus-connected to other similar outputs, yet it retains the fast rise time characteristic of the TTL totem-pole output. An

open-collector output offers the capability of direct interface with a data line having a passive pull-up.

write cycle

Information to be stored in the memory is written into the selected address (AD) location when the chip-enable (CE)
and the read/write (R/W) inputs are low. While the read/write input is low, the memory output(s) is(are) off
(three-state = Hi-Z, open-collector = high). When a number of outputs are bus-connected, this off state neither loads nor

drives the data bus; however, it permits the bus line to be driven by other active outputs or a passive pull-up.

read cycle

Information stored in the memory (see function table for input/output phase relationship) is available at the output(s)
when the read/write input is high and the chip-enable input(s) is(are) low. When one(or more) chip-enable input is(are)

high, the output(s) will be off.
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SERIES 54S/74S
RANDOM-ACCESS READ/WRITE MEMORIES

FUNCTION TABLE

INPUTS QUTPUTS
FUNCTION CHIP READ ‘S189 'S289
/ SN74S209 SN74S309
ENABLET | WRITE 'S201 ‘S301
Write L L High Impedance |H High Impedance | H

Complement of |Complement of
Data Entered Data Entered

Read L H Data Entered Data Entered

Inhibit H X High Impedance |H High Impedance | H

H = high level, L = low level, X = irrelevant
TFor chip-enable of 'S201 and ‘S301: L = ali CE inputs low, H = one or more CE inputs high,

functional block diagrams
'S189, 'S289

'S201

ADDRESS INPUTS

- T H c B A
@ —1 —
A || —] ez oo fos J  |m
@ [—]
g Lo ] — o 1 L1 1
z | H— 64-BIT MEMORY —{12)
= ADD:::? — 10F.16 MATRIX RW 47016 LINE DECODER
AT —| ORGANIZED a3
wlcha 1 DATA!
§ — — w
s ] - —
crip enasLE (©E) 2L ’
WRITE AND SENSE 1
_ AMPLIFIER CONTROL H
READ/MWRITE (R/W} -
ond ] N
an H
T G H
DATA INPUTS {' " T10) o) H
F— a1016 266817 MEMORY
02 :"\:"“’J‘}r?‘ o| ne [ MATRIX ORGANIZED
s o] @] an £ —21 pecooer
D01 D6z Bo3 Dos o) |
OUTPUTS i
SN74S5209 =
ADDRESS INPUTS. m
F G H t J
ol !(9) luo; 4(11» 4uz| | N
oureyT
L/ l) ® DO

5.70.32 LINE DECODER

‘S301

Same as 'S201 except output is as shown below.

| YYYYYYYE i

5B SN74S309
2 1024.81T MEMORY .
ADDRESS (@ s MATRIX ORGANIZED Same as SN 745209 except output is as shown below,
INPUTE © —— DECODER 328Y32
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TITTIvEL.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Veo (see Note 1) . . . . . . . o L L L o o e e e e e e e e e
Inputvoltage . . . . . . . . L. L L Lo e s e e e e e
Off-state output voltage . . . . . . . . . . . . . .. Ce e
Operating free-air temperature range: SN54S’ Circuits . . . . . « « v v v v v v v v\ .
SN74S8'Circuits . . . . . . . . ... ...
Storage temperature range Coe s e e e e e e e e a e e e e e e e e

NOTE 1: Voltage values are with respect to network ground terminal,

GA0AAELN.

... TV
5.5V

. ... BBV
—55°C to 125°C
0°C to 70°C
—65°C to 150°C
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recommended operating conditions

SN545189 SN74S189 SN545201 SN74S201 SN745209 UNIT
MIN NOM MAX [ MIN NOM MAX | MIN NOM MAX | MIN NOM MAX [ MIN NOM mMAX
Supply voltage, Vo 4.5 5 5.5 14.75 5 525 | 45 5 5.5 [4.75 5 5.25 (4.76 5 5.25( V
High-level output current, IgHy -2 —6.5 -2 -~ —10.3 —10.3| mA
Low-level output current, 1oL 16 16 16 16 16| mA
Width of write pulse, tyy(wr) (see Figure 1) 25 25 100 65 130 ns
Setup Address before write pulse, ts,{ad) 0l o1 0! 0l 10
time {see | Chip enable before write pulse, tsy(CE) 04 0} 04 [ 104 ns
Figure 1) |Data before end of write pulse, tg,(da) 25t 251 100t 651 140t
Hold Address after write pulse, th(ad) ot ) ot ot 101
time (see |Chip enable after write pulse, th(CE) ot ot ot ot 10t ns
Figure 1)[Data after write pulse, th(da) ot ot 0t 0t 101
Operating free-air temperature, Ta —65 1256 0 70 |-55 125 4] 70 4] 70| °C
t!The arrow indicates the transition of the read/write input used for reference: tfor the low-to-high-transition, {for the high-to-low transition.
electrical characteristics over recommended operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS? 5189 5201 SN745209 UNIT
MIN TYPE MAX | MIN TYPE MAX [ MIN TYPI MAX
Viy  High-level input voltage 2 2 2 \
ViL  Low-level input voltage 0.8 0.8 08| VvV
Vik  Input clamp voltage Vcc=MIN, 1=+ -1.2 -1.2 -15| V
Vom  High-level output voltage Vec=MIN, Vig=2V, |Series54S" 24 34 2.4 3.3 v
ViL=0.8V, IoH=MAX [ Series 748’ 24 32 2.4 2.9 2.4 2.9
Ve =MIN, Vig=2V, Series 545’ 0.35 0.5 0.38 0.5
VoL Low-level output voltage - \
ViL=0.8V, IgL =16 mA]| Series 74S’ 035 045 0.38 0.45 0.38 0.45
lozH qff-state output currern, Vee = MAX, Vig=2V, 50 40 100| pa
high-level voltage applied ViL=08V, Vp=24V
lozL Off-state output curre.nt, Vce =MAX, V=2V, _50 —40 —100| uA
low-level voltage applied ViL=08V, Vp=04V
Iy Input current at maximum input voltage Vee =MAX, V=565V 1 1 1] mA
H High-level input current Vee = MAX, V=27V 25 25 25| pA
hL Low-level input current Vee = MAX, V=05V —250 —250 —250| pA
los  Short-circuit output current Vee = MAX -30 —100| —30 —100 | -30 —100| mA
Ta = MAX 110 115
lcc Supply current Ve = MAX, | Series 545 | Tp = 25°C 75 110 100 140 mA
See Note 2 Ta=MIN 110 155
Series 748’ Fult range 75 110 100 140 110 140

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

Tan typical valuesareat Voo =5V, Ta = 25°C.

Duration of the short circuit should not exceed one second.

’I| = —18 mA for 'S189 and 'S201, —12 mA for 'S209.

NOTE 2: For the 'S189 I¢¢ is measured with the read/write and chip-enable inputs grounded, all other inputs at 4.5 V, and the outputs open.
For the ‘S201 and SN74S5209 'CC is measured with all chip-enable inputs grounded, all other inputs at 4.5 V, and the output open.
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recommended operating conditions

SN545289 SN748289 SN54S301 SN748301 SN748309 UNIT
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX| MIN NOM MAX { MIN NOM MAX
Supply voltage, Ve 4.5 5 55 14.75 5 5.25 | 4.5 5 55 [4.75 5 5.25 [4.75 5 525 V
High-level output voltage, VoH 5.5 5.5 5.5 5.5 55| V
Low-level output current, lgp 16 16 16 16 16| mA
Width of write pulse, tyy(wr) {see Figure 1) 25 25 100 65 130 ns
Setup Address before write pulse, tsu(ad) 0l 0! 0l 04 104
time (see | Chip enable before write pulse, tg,(CE) o]} 0 04 0! 104 ns
Figure 2) | Data before end of write pulse, tg(da) 251 251 1001 651 1401
Hold Address after write pulse, th(ad) ot ot ot ot 10t
time (see | Chip enable after write pulse, th(CE) ot ot ot ot 10 ns
Figure 2) | Data after write pulse, th(da) ot ot ot ot 10t
Operating free-air temperature, Ta —565 125 o 70 |-55 125 0 70 1] 70| °C
11 The arrow indicates the transition of the read/write input used for reference: 1for the low-to-high-transition, |for the high-to-low transition.
electrical characteristics over recommended operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONSY 5289 3301 SN745309 UNIT
MIN TYPE MAX| MIN TYPi MAX [ MIN TYPI MAX
ViH High-level input voltage 2 2 2 \4
ViL  Low-level input voltage 0.8 0.8 08} V
Vik  Input clamp voltage Vcec=MIN, lj=+ -1.2 -1.2 -1.5} V
loH  High-level output current X?:L OMSIT/ ViH=2V, zco) — :; z 1;2 123 ;22 KA
Vee=MIN, V=2V, Series 545’ 0.5 0.38 0.5
VoL Lowevel output voltage vic -08V, |0I|_ =16 mA | Series 745’ 0.45 0.38 045 038 oas| ¥
) Input current at maximum input voltage Vee = MAX, V=55V 1 1 1| mA
IiH High-level input current Vee =MAX, V=27V 25 25 25| wA
LT Low-level input current Vee = MAX, V=05V —250 —250 —250 | WA
Ta = MAX 105 110
lcc Supply current Ve = MAX, [Series 545" | Tp = 25°C 75 105 100 140 A
See Note 3 Ta=MIN 105 155
Series 74S* Full range 75 105 100 140 110 140

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

$Al typical values are at Vec=5V,Ta= 25°C.

‘I| = —18 mA for 'S289 and ‘S301, —12 mA for 'S309.

NOTE 3: For the 'S289 lcc is measured with the read/write and chip-enable inputs grounded, all other inputs at 4.5 V, and the outputs open.
For the 'S301 and SN74S309 Icc is measured with all chip-enable inputs grounded, all other inputs at 4.5 V, and the output open.
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switching characteristics over recommended operating ranges of Ta and V¢ (unless otherwise noted)
random-access memories with three-state outputs

: SN545189 SN745189 SN548201 SN74S5201 SN74S5209
PARAMETER TEST CONDITIONS UNIT
TYPE MAX | TYPE mMAX |TYPi mAX | TYPi mAX |TYPE mAX

tw(wr,min) Minimum width of write pulse CL =30 pF 15 25 16 25 40 100 40 65 65 85 ns
ta(ad) Access time from address R = 300 n' 25 50 25 35 42 85 42 65 70 100 ns
13(CE) Access time from chip enable (enable time) See Figure 1 12 25 12 17 13 40 13 30 20 40 ns
tSR Sense recovery time 22 40 22 35 20 50 20 40 20 40 ns
pxz Disable time from high or low level from CE_ CL=5pF, Ry =3000,| 12 2 12 17 9 30 9 20 15 30 ns

from R/W |See Figure 1 12 12 13 45 13 35 25 40

random-access memories with open-collector-outputs
SN54S289 SN745289 SN54S5301 SN74S301 SN74S309
PARAMETER TEST CONDITIONS UNIT
TYPE MAX {TYPE MAX [TYPi mAX |TYP MAX |TYPE mAX

twlwr,min) Minimum width of write pulse 15 25 15 25 40 100 40 65 65 85 ns
ta(ad) Access time from address Cp =30pF, 25 50 25 35 42 85 42 65 70 100 ns
t5(CE) Access time from chip enable {enable time) R =300¢, 12 25 12 17 13 40 13 30 20 40 ns
tSR Sense recovery time R 2 =600 Q, 22 40 22 35 20 50 20 40 20 40 ns

N Propagation delay time, low-to- from CE See Figure 2 12 25 12 17 8 30 8 20 15 30
— ns

PLH high-level output {disable time) from R/W 12 12 15 45 | 15 35 | 25 40

Fan typical valuesare at Voo =5V, Tp = 25°C.

schematics of inputs and outputs

'S189, "S201, SN745209,
'S289, ‘'S301, SN74S309

‘$189, 'S201, SN74S209

‘§289, 'S301, SN74S309

EQUIVALENT OF EACH INPUT

Vce ———-

=

INPUT

OUTPUT

-———%Vcc

58 £ NOM

OUTPUT

OUTPUT

OUTPUT

SIIHOWIW 3I114M/av3IH SSIIIV-WOANVYH

SvL/StS SIIY3S



SERIES 54S/74S
RANDOM-ACCESS READ/WRITE MEMORIES
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(Sos Note C) 1 4T ov
ADDRESS Tt CE leorwLz
INPUTS WAVEFORM 1 T . 1
{See Nots A} 1 C;‘Meﬂ.asz open, : 15V :
see Note B}
ouTPUT H-1aTE H
{S1 and S2 closed) WAVEFORM 2 H
(51 open, 2 closed, ﬂ
see Note B) wHz _;“: -
ACCESS TIME FROM ADD iz - oz e
CESST OM ADDRESS INPUTS ACCESS (ENABLE) TIME AND DISABLE TIME FROM CHIP ENABLE
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. When measuring access times from address inputs, the chip enable input(s) is(are) low and the read/write is high.
B. Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the
output with internal conditions such that the output is high except when disabled.
C. When measuring access and disable times from chip enable input(s), the address inputs are steady-state and the read/write input is
high.
D. Input waveforms are supplied by pulse generators having the following characteristics: tp < 2.5 ns_ tg < 2.5 ns, PRR < 1 MHz,
and Zg, = 50 Q.

FIGURE 1-TESTING RAM’s WITH 3-STATE OUTPUTS

ADDRESS
INPUTS

vee
DATA
ALY =300 INPUTS

FROM OUTPUT
UNDER TEST
RL2= 6004
CHIP-ENABLE
INPUT

3v
READWRITE N5V 15V,
INPUT 4. -

o=
Taow

LOAD CIRCUIT

ouTPUT
(see Note B

ADDRESS — \_,,/. 5 —~———= 3v CHIP- 3v
INPUTS ) K. IE'\?I;:‘!E[LE 15V 15V
- MNemmm o i 4 R, ov
(See Note A) H ov
t—ta(ac)—e{ l=tajaa) -+ (see Note C) le-toTer+ bt
b Vi 1 ] OH
ouTPuUT 15V Tov oM ouTPUT 15V Tov
S e VoL (see Note B) AR

ACCESS TIME FROM ADDRESS INPUTS
VOLTAGE WAVEFORMS

ACCESS (ENABLE) TIME AND DISABLE TIME FROM CHIP ENABLE

VOLTAGE WAVEFORMS

NOTES: A. When measuring access times from address inputs, the chip-enable input(s) is(are) low and the read/write input is high.

o

. Waveform shown is for the output with internal conditions such that the output is low except when disabled.

C. When measuring access and disable times from chip-enable input(s), the address inputs are steady-state and the read/write input is

high.

D. Input waveforms are supplied by pulse generators having the following characteristics: 1, < 2.5 ns, ty < 2.5 ns, PRR < 1 MHz,

and Zg,¢ =~ 50 Q.

FIGURE 2—TESTING RAM's WITH OPEN-COLLECTOR OQUTPUTS

575 PRINTED IN US.A.
T1 cannot assume any responsibility for any circuits shown
or represent thot they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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