SN54170, SN54LS170, SN74170, SN741L8170
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR QUTPUTS

MARCH 1874 — REVISED MARCH 1988

description

SN54170. SN54L5170 . . . J OR W PACKAGE

Separate Read/Write Addressing Permits
dulat A i SN74170 . . . N PACKAGE
simuitaneous Heading and wWriting SN74LS170 . .. D OR N PACKAGE
Fast Access Times . . . Typically 20 ns . __(TOP VIEW)
Organized as 4 Words of 4 Bits o2 [[r U vec!
_ L e me o ., D3 [z s] D1
Expandable to 1024 Words of n-Bits pa (s 1wl wa
For Use as: . Rg [Ja ISE Wg
Scratch-Pad Memary Ra (s 120 Gw
Buffer Storage between Processors @ [Je  n[] Gr
Bit Storage in Fast Multiplication Designs a3 7 o o
GND (s s[] @2
Onan_Callastar Doateuste wnith 1 Awe
U”Gll NSRRI LT \J\-I"qu WYILIT LW/ WW
Maximum Off-State Current: !
‘170 30 uA SN54LS170 . . . FK PACKAGE
Q17N 20 i A {TOP VIEW)
=d 1 F S o S LY
(&) —
SNB4LS670 and SN74L.S670 Are 28995

Similar But Have 3-State Qutputs q
321219

D44 18] Wa

X . ) . Rg ld & irtl] wg

The *¥70and ‘LS170 MSI 16-bit TTL register files ne D 160 NG
incorporate the equivalent of 98 gates. The register 7 16 Fues
file is organized as 4 words of 4 bits each and separate , Aa A=Y
g ! o4 (U8 14| GR

on-chip decoding is provided for addressing the four

word locations to either write-in or retrieve data, This

permits simuitaneous writing into one location and 8 % g 8 a
reading from another word location. Qo

9 ' 111213

NC - No internal connection

Four data inputs are availabie which are used to supply the 4-hit word to be stored. Location of the word is determined
by the write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be in its
true form. That is, if a high-level signal is desired from the output, a high leve! is applied at the data input for that
particular bitlocation, The latch inputs are arranged so that new data will be accepted anly if both internal address gate
inputs are high, When this condition exists, data a1t the D input is transferred to the latch output. When the write-enable
input, Gw,is high, the data inputs are inhibited and their levels can cause no change in the information stored in the
internal latches, When the read-enabie input, GR, is high, the data outputs are inhibited and remain high.

The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding
gates are used to complete the address for reading a word. When the read address is made in conjunction with the
read-enable signal, the word appears at the four cutputs.

This arrangement--data-entry addressing separate from data-read addressing and individual sense line—eliminates recavery
times, permits simultaneous reading and writing, and is limited in speed only by the write time {30 nanoseconds
typical} and the read time (25 nanosecongs typical). The register file has a nondestructive readout in that data is not
lost when addressed.

All “170 inputs and all inputs except the read enable and write enahle of the ‘LS170 are buffered to lower the drive
requirements to one Series 54/74 or Series 541.5/741S standard load. respectively. Input-clamping diodes minimize
switching transients to simplify system design. High-speed, double-ended AND-OR-INVERT gates are emplayed for the
read-address function and drive high-sink-current, open-collector outputs. Up to 256 of these outputs may be wire-AND

connected for increasing the canzcity up to 1024 words. Any number of these registers may be paralleted to provide
n-bit word length.

The SN54170 and SN54LS170 .:e characterized for operation over the full military temperature range of —65°C to
125°C; the SN74170 and SN74L5170 are characterized for operation from 0°C to 70°C.
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WRITE FUNCTION TABLE iShEE NOTES A, B, AND C) READ FUNCTION TABLE (SEE NOTES A AND D}
WRITE INPUTS WORD READ iNPUTS OUTPUTS
Wg  wWa Gy o i z 3 Rp Ra GR ai 0z a3 Qa
L L L | a-p0 0g Qg Qg L L L | WOB1 WOB2 WOB3 Woed
L H L Qg Q=D (o7 Qg L H L wig1 W1B2 WI1B3 WI1B4
H L L Qg Gy Q=D qq t L L W2B1 W2BZ WIB3 W2B4
H H L Qg Qp Qg Q=D H H L ! wspr wis2z w3s3 waiBa
X X H @ Q9 Q% % % X H H H b H
NOTES: A. H = high lavel, L = law level, X = irralevant.
B. {Q =Dl = The four selected internal flip-flop outpbuts will assume the states appiied 10 the four externai data inputs.
C. Qg = the laval of Q before the indicated input conditions were established.
D. w081 = The first bit of word 0, etc.
absotute maximum ratings over operating free-air temperature range {unless otherwise noted}
Supply voltage, Vi (see Note 1) 7V
Input voltage: “170 55V
L5170 v
Off-state gutput voltage: ‘170 . 55V
‘LS170 O L. FAY
Operating free-air temperature range: SN54170, SN54LS5170 {see Note 2) —55"C 10 126°C
SN74170, SN74L8170 0°C to 70°C

Storage temperature range

NOTES: 1. Voitage vaiues are with respect 1o network ground tarminal.

—65°C to 150°C

2. An SNE3170 in the W package operating at frea-air temperatures above 105°C requires a heat sink that provides a thermal

ragistance from case to free-ajr, RG‘CA' of not mare than BBQC,-’W

logic symbolst

(1) RAM 4x4q

Wy —— @ 0

A T3 1A <

WB —y ] 3

R _(_5_)__ 0 qQ

A Tal 2a -

R =] 1 3

Ow 02 o Ca [WRITE]

e Q2 el en (READ]

o

or 08 _aao a0 —12 oy
pz A0 -——-—:3’ a2
p3 -2 ‘6: Qa3
pa 3L _J —— a4

T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 1EC
Publication B17-12.
Pin numbers shown are for O, J, N, and W packages,
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recomimenged operating conaitions
SN54170 SN74170
umMIT
MIN NOM MAX [MIN NOM MAX

Supply voltage, Voo 4.5 5 55 |4.75 5 B525| Vv
High-level output voltage, Vo 5.5 5.8 v
Low-level output current, Iy 16 16| mA
Width of write-enable or read-enable pulse, t,, 25 25 ns

Data input with respect to 10 10 e
Setup times, high- or low-level data write enable, t5,({D) -
see Figure 2 Write select with respact to
( g ) .I pe 15 15 ns

write enable, tg,(w)

Dats input with respect o

. . 15 15 ns
Hold times, high- or low-level data write enable, th(n)
{seda Mote 3 and Figure 2) Write select with respect to 5 5
ns

write enable, In{w)
Latch time for new data, tizch (s2e Note 4) 25 25 ns
Operating free-air temperature range, T a (s¢e Note 2) —5% 125 0 70| °¢C

NOTES:

resistance from case to free-air, R 4, of Not mare than 38  C/W,
3. Write select setup time wiil protect the data written into the previcus address. If protection of data in the previaus address is Nnot
required, tg,(w) ¢an be ignored as any address salection sustained for tha final 30 ns of the write-enable pulse and during Th W)

2. An SN5S4170 in the W package operating at free-air temperatures sbove 105°C requires a hest sink that provides a tharmal

will result in data being writien into that lgcatian. Daepending on the duratian of the input conditions, ane ar a numbar of

pravious addrasses may have baan writtan into.

4. Lateh time is the time allowed for the intarnal output of the latch to assume kha state of new data, Sea Figure 2, This is important
anty whan atternpting 1o read from a location immsdiately after that location has receivad new dats,

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted}

PARAMETER TEST CONDITIONS ' MIN TYPI MmaX [UNIT

VH High-level input voltage 2 \Y

Vi Low-lewel input voitage Rz} \Y

Vik Input clamp vaoltage Voo =MIN, [ =—=12mA -15 v
v =MIN =558V

IoH  High-level autput current cc + VoW=5s V. 30 | ua
VIH=2V, V|L-08V
v =MIN =2V

Vo1 Low-level output voltage ce - VIHT2V, 0.2 04 V
Vi, =08V, lgL=16mA

1) trput current at maximum input voltage Vee =MAX, V=55V 31 mA

I|4  High-level input current Voo = MAX, V=24V 40 | wA

liL  Lowlevel input current Vep =MAX, v =04V -1.6 | mA
Ve = MaX, [SN54170 1278 140

icc  Supply current mA
See Note 5 |SN74170 1278 150

TFar cangitions shown as MIN or MA X, use the appropriate valua specifiad under racommaeandad operating conditions.

X.AH typical vaines are at Voo =5 W, Ty = 25°C.

§Tvpicul supply currant shown is an average for 50% duty cycle,
NOTE 5: Maximum lcc is guaranteed for the foliowing worst-case conditions: 4.5 ¥ is applied to all data inputs and bath enable inputs, all
address inputs ara grounded, and all outpuls are apan,
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switching characteristics, Voo =5V, Ta = 25°C
FROM TO
PARAMETER ! TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT) (OUTPUT)
t B ) o S N 10 15
FLH Read enable Any Q ns
PHL 20 30
‘PLH Read Select Any Q ks 35 ns
tPHL 30 40
t 25 40
PLH Write enable Any O Cy; = 15pF, " ns
1PHL = 34 45
Ry =400 0,
tpLH . 20 30
Data Any Q See Figures 1 and 3 — - ns
oML 30 45
ftpi 1y = propagation delay time, low-to-high-lavel sutput

tPHL =

prapagation delgy time, high-to-low-level autput

schematics of inputs and outputs

170
EQUIVALENT OF EACH INPUT
Voo I
4 kil NOM
INPUT ——

1

ALL DUTPUTS

QUTPUT

{i’
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SNH4LS17], SN74LSTTC
- LS & TREESWESACYT R -l s lAZEIWES MRSl ARLS
4-BY-4 REGISTER FILES WiTH OPEN-COLLECTOR QUTPUTS
recommended operating conditiong
7 170
SN54LS170 SN74LSE17 UnNT
MIN NOM MAX { MIN NOM MAX
Supply voltage, Voo 4.5 5 65 | 4.75 5 525 V
High-level output voltage, VO 55 55| V
Low-ievei output current, IQ 4 81 mA
Width of write-enable or read-enable pulse, t,, 25 25 ns
) ) o , B Data input with respect to 10 10 ns
Setup times, high- or low-leve| data write enable, 15 (D)
see Figure 2 Write select with respect to

{ ig ) i i pe 15 i5 ns

write 8nable. tgy(w),

Data input with respect to
Lo . . 15 16 ng
Hoid times, high- or iow-ievei data write enabie, th{p)
{see Noate 3 and Figure 2} Write select with respect to 5 5 n

5

write enable, th{w)}
Latch time for new data, t|atch isee Note 4} 25 25 ns
Operating free-air temperature range, T —55 125 Q 76| “C

NOTES: 3. Write-select setup tlmae will protect the data written into the previous address. If protection of data in the previgus address is not
required, tsy{wy) can bu ignared as any address selection sustainad far the final 30 ns of the write-enable pulse and during Th{w)
will result in data being written into that location. Depending on tha duration of the input conditions, one or a number of
previous addrasses may have been written into.

4. Latch time is the tima allowed for the intarnal cutput of the latch to assuma tha stata of new data. Sea Figure 2. This is important

oniy when attempting to read fram a location immediataly after that location has received new data.

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SNS54LS170 SN74LS5170
PARAMETER TEST CONDITIONST UNIT
MIN TYPE max {MIN Typi max
V|4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 v
Vg Input clamp voltage Voo = MIN, 1= -18 mA -1.5 —1.5] Vv
v = MIN A" =55V
IgH High-level output current ce i oH=353V, 100 100 | A
V||_ = V”_ max, VpH =2V
Veg =MIN. i =ama 025 04 026 04
Vo Low-level output voltage ViH =2V, v
VL= Vi max |lOLTBMA 035 05
{nput current at Any D, R, or W 0.1 ca
" ) i — . Voo =MAX, V=7V mA,
maximum input voltage Gr or Gy 0.2 0.2
Wi Highlevel input \ AVO R W ee=Max, V=27V 20 201 4a
igh-level input curren = , =2, H
'H P Gp or Gy ce ! 40 40
. Any D, R, or W -0.4 —G.4
fi.  Low-lewvel input current — Voo = MAX, V=04V mA
GpR or Gy —0.B —0.8
Ice  Supply current Voo =MAX,  SeeNoteb il 40 25 40 uxA

TFor conditions shown as MIN or MAX, use the appropriate Yalue specified under recommended aperating canditions.

Al typical values are at Ve = 5V, Ta =

25°C.

NOTE S log is measured under the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address inputs are ground,

and all outputs are open.
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b ] -
- wwiry = a -1 Mk at Ml
4-BY-4 REGISTER FILES WiTH OPEN-COLLECTOR OUTPUTS
recommended operating conditions
SNE4LST70 SN74L8170 UNIT
MIN NOM MAX | MIN NOM MAX
Suppty voltage, Voo 4.5 5 55| 4.75 5 628 Vv
High-level output voltage, Vo 55 55| Vv
Low-levei output current, iQy 4 8| mA
Width of write-enable or read-enable pulse, ty, - - 25 25 ns
ta i ith
. n Data input with respect to 10 10 s
Setup times, high- or iow-ievei data write enable, tg(p}
{see Figure 2) Write select with respect to
i 15 15 ns
write enable, tg,(w),
Data input with respect to
s . . 15 i5 ns
Hoid times, high- or low-ievei data write enabie, th(D)
{see Naote 3 and Figure 2} Write select with respect to 5 5 s
write anahle T gt n
WD enaes, Thiwg
Latch time for new data, t)ach (see Note 4) 25 25 ns
Qperating free-air temperature range, Ta ~55 1256 0 1l °c

NOTES: 3. Write-select satup time will protect the data written inta tha pravious address. if protection of data in the prévious address is not

raguired, tg,(w) can be ignared as any address selaction sustained for the final 30 ns of the write-enabls pulse and during thyw)

will result in data being written into that location. Depending on the duration of the input conditions, one or a number of

previous addrasses may have been written inta,

4. Latch time is the time allowed for the internal output of the latch to assume the state of new data. See Figure 2, This is important

only vwhen attempting to read fram a location immediately after that location has received naw data.

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN54L5170 SN74LST70
PARAMETER TEST CONDITIONS uNIT
MIN TYPT mMax [MIN TYRF mAX
Vin High-level input voltage 2 2 b
ViL Low-level input valtage 0.7 0.8 v
ViKk lnput clamp voltage Ve = MIN, I = =18 mA -1.5 -1.5 v
W = MIN =55V
lpn  High-level output current cc i VoH ' 100 100 | A
Vil = VL max, Vjg=2V
Voo =MIN, loL =4 mA 0.25 0.4 0.25 0.4
VoL Low-tevel outputvoltage ViH =2V, v
Vi = VL max oL =8 mA Q.35 0.5
Input current at Any D, R, or W 0.1 01
iy o a2 Voo = MAX, V=7V mA
Paximum input voltage GR or Gy Q.2 0.2
. . Any D, R, or W 20 20
Iy High-level input current Voo =MAX, V=27V uA
G or Gy 20 20
. Any D, R, orW —.4 —0.4
It Low-ievel input current = — Voo =MAX, V=04V mA
GR or Gy -0.8 0.8
lce  Supply current Ve = MAX, See Npte § 25 40 25 40 | mA

TFor conditions shown as MiN or MAX, use the appropriate Jalue specified under recommended aperating conditions.

LAl typical valuas are at Voo =8V, Ta =

28°C.

NOTE 5: i is measured under the following worst-case conditions: 4.5 V is apphed to all data inputs and both enable inputs, all address inputs are ground,

and atl cutputs are open.

{ip
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WITH OPEN-COLLECTOR OUTPUTS

switching characteristics, Vog =5V, Ta = 25°C

1
RAMETERT FROM 7O TEST CONDITIONS MIN  TYP MAX jUNIT
PARA ER (INPUT) {QUTPUTY
tPLH 20 a0
Read enable Any O CL = 15 pF, ns
tPHL 20 30
R = 2 ka1,
tPLH 25 40
Read select Any Q See Figures 1 and 2 ns
PHL 24 40
tpLH . 30 45
Write enable Any Q Cy = 15pF, — — ns
iPHL 26 40
B =2k,
1PLH K:1] a5
Data Any Q See Figures 1 and 3 - rvs ns
tPHL 22 35
?TPLH = propagation delay time. low-to-high-ievei output

tPHL

schematics of inputs and outputs

‘L8170

propagation delay time, high-to-low-level output

EQUIVALENT OF EACH INPUT

INPUT —

Reg = 20 kil NQM
Pag =10 kil NOM

Any D, A arw.
Eg or Gyy:

‘L8170

TYPICAL OF ALL OUTPUTS

QUTPUT

{i}
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SN54170, SNBALS170, SN74170, SN74LS170
4-8Y-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS

veo
L
Ry
FROM OUTPUT TEST
UNDER TEST - POINT
ATNCL

©q inciudes probe and jig capacitance

LOADR CIRCUIT
" FIGURE 1
WRITE-SELECT S — 3v
INPUT W4, or Wg Viel Vet
{See Note A} fl ]'\ av
te,, (VW) == et
i ' } S D I )
DATAINPUT — ——————\ I 3v
D1.0z, D3, or Da | | v
ref
{See Note A} l ’ | f av
| ] 1{D) |
| ""’I‘SU(DH""_
3v

'—q—t —

WRITE-ENABLE \ “ !/— .

INPUT Gy Vrgf Vret
1\——J_u__u_***__~~__ av

|-<——’ialr.h—--1

READ-SELELCT
INPUT R or Ag
{See Note B}

READ-ENABLE
INPUT Gg

OuUTPUY
Q1,Qz2, Q3. or Q4

VOLTAGE WAVEFQRMS
FIGURE 2

.
NOTES: A, High-level input pulses at the sslect and data inputs are illustrated in Figure 2; however, times asseciated with low-lavel pulses ore
maeasured from the same referenca points.
8. When massuring delay times fram s read-select input, the read-enable input is low. Whan measuring delay times from the
read-anable input, both read-salect inputs have hasn establishad at steady states.
C. ¥n Figure 3, sach select address is tested. Prior to the start of ssch of the abova tests, both write and read address inpurm sre
stablized with Wa = Ml 5 and Wg = Rg, During the test Gp is fow.
O. Input wavefarms are supplied by ﬁnnerators having the following characteristics: PRA < 1 MHz, Z,,,, = 50 0, duty cycle < 80%,
ty S 10 nsand t5 < 10 ns for *170, and 1, < 15 nsand t; < 6 ns for "LS170.
E. FOri70, Vyge = 1.5 ¥, for "LS170, V g4 = 1.3 V.

{i,
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PARAMETER MEASUREMENT INFORMATION
—_——— e —_—— — — 3V
DATA INPUT ,{__ \
D1,02,D30rDq A Vret \
| av

WRITE-ENABLE
INPUT Gy

]
B
=
1
|
|
!
|
<

—{ oL [+ —{ tHL |
_____ ] —— — V
OUTPUT 4 \I. i oH
TV

01,02, 03 ar Q4

DATA INPUT
01, 02,03 0r 04 Vief

WRITE-ENABLE i
INPUT Gy | 5k\"ref
i ov

QUTPUT
Q1,Q2, 03, or Q4 Vret

VOLTAGE WAVEFORM 2
FIGURE 2

MOTES: A. High-level input pulses at the select and data inputs are illustrated in Figure 2, howavaer, timas assaciated with low-level pulses are

measured from the sarme reference points.

8. Whean measuring delay times from a rgad-selact input, the read-enable input is low. When measuring delay times frem tha
read-enatile input, both read-select inputs have been established at steady states.

C. in Figure 3, each select address is tested. Prior to the start of gach of the above tasts, bath write and read addrass :nputs are
stabilized with Wy, = Ry and Wg = Rp. During tha tast G is low.

. Input waveforms are supplied by generatorss having the following characteristics: PRRA < 1 MH2, Z,,,,, = 50 12, duty cycie < 50%,
1, < 10 ns and t¢ < 10 ns for *170, and t,< 15 ns and 1¢ < 6 ns for ‘L5170,

E. For’170, V o4 = 1.5 V; for 'LE170, V o4 = 1,3 V.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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