. SN74L3610, SN74LS612
] MEMORY MAPPERS
' SDLS184 D254, JANUARY 19871 —REVISED APRIL 1990
N e Expands 4 Address Lines to 12 Address JD OR W PACKAGE
' Lines (TOP VIEW]
' ® Designed for Paged Memory Mapping asz (1 Uao[] vee
® Output Latches Provided on 'LS610 MA3 (J2  39L]MA2
| RS3[0s 38l1Rs1
® 3.State Map Outputs Cs[]4 a7 mMmal
e S o T
® Caompatible with TMS9900 and Other STROBE([]s 36 RSO
Microprocessors | Rw s 3z wmao .
ooz 341 D11
A
description . Eﬂ_ E 8 3343 D10
e A JDATA j o p2Qe  32[] DS DATA
Each ‘LSB610 and ‘LS6812 memory-mapper BUS O < pD3diec s [JDs >BUS L O
integrated circuit contains a 4-line to 16-line pad1 30[] o7
decaoder, a 18-word by 12-bit RAM, 16 channeis . osOiwz sdps
of 2-line to 1-line multiplexers, and other MMl 280 c neit
miscellaneous circuitry on a monolithic chip. rMOO[: 14 273 Mo11Y
Each ‘L5610 aiso contains 12 latches with an vo1 [1s 260 moic
enable control. MAP < MO2 E 16 25 3 MO3g > MAP
The memory mappers are designed to expand a ouTPUTS Y MO3 (17 2400 mos QUTPUTS
microprocessor’'s memaory address capability by MO4 [J1e 23 2 MO7
eight hits. Four bits of the memory address bus ( Mos e 22§ MO6
(see System Block Diagram) can be used to GNoD Q20 21 ME

select one of 16 map registers that contain 12
bits each. These 12 bits are presented to the
system memory address bus through the map
output buffers along with the unused memory address bits from the CPU. However, addressahle memory
space without reloading the map registers is the same as would be available with the memory mapper
left out. The addressable memary space is increased only by periodically reloading the map registers from
the data bus. This configuration lends itself to memary utilization of 16 pages of 2{n—4) registers each
without reloading (nh = number of address bits available from CPU).

TThis pin has no internal connection on the "LSB12.

These devices have four modes of operation: read, write, map, and pass. Data may be read from or loaded
into the map register selected by the register select inputs (RSO thru RS3) under control of R/AW whenever
chip select (CS) is low. The data I/ takes place on the data bus DO thru D7. The map operation will cutput
the contents of the map register selected by the map address inputs (MAQ thru MA3) when CS is high
and MM {map mode control) is low. The 'LS612 output stages are transparent in this mode, while the
"LS6 10 outputs may be transparent or latched. When C5 and MM are both high (pass mode}, the address
bits on MAO thru MA3 appear at MO8-MO11, respectively, (assuming appropriate latch control) with low
levels in the other hit positions on the map outputs.

PRODUCTION DATA documents contain information .
current as of pudlication date. Prod conform to y }
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Copyright % 1990. Texas Instruments incorporaied
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SN74L5610, SN74LS61
MEMORY MAPPERS

system biock diagram
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SN74L5610, SN74LS612
MEMORY MAPPERS

TERMINAL FUNCTIONS
PIN I
NAME NO. UEOSLRIFTIVUN

C 28 Latch enable input for the "LS6 10 (no internai connection for 'LS6121. A high level will transparently
pass data to the map cutputs. A low level will latch the outputs.

Cs 4 Chip select input. A low input level selects the memory mapper {assuming more than one
used) for an /O operation.

DO thru 011 7-12 1/& cornections te data and control bus used for reading from and writing to the map register

29-34 seiected by RSO-RS3 when TS is low. Mode controlled by R/W.

MADC thru MA3 35, 37, 39, 2 | Map address inputs to select one of 16 map registers when in map moede (MM low and TS
high).

ME 21 Map enable for the map outputsi.riﬁrk low ievel allows thempﬂts to be active whiie a high input
level puts the outputs at high impedance.

MM 13 Map moda input. When low, 12 bits of data are transferred from the selected map register to
the map cutputs. When high (pass mode), the 4 bits present an the map address inputs MAO-MA3
are passed to the map outputs MOB-MQ 17, respectively, while MOO-MQ7 are set low.

MQO thru MO11 14-12, Map outputs. Present the map ragister contents to the system memary address bus in the map

22-27 mode. In the pass mode, these outputs provide the map address data on MO8-MO11 and low levels
on MGOO-MO7.

RS0 thru RS3 36, 38, 1, 3 Register select inputs for /0 operations.

R/W 6 Read or write control used in IO operations to select the condition of the data bus. When
high, the data bus outputs are active for reading the map register. When low, the data bus is used
to write into the register.

STROBE 5 Strobe input used to enter data into the selected map register during |/O operatians.

Ve, GND 40, 20 B-V power supgply and netwark ground (substrate} pins

{i’
Texas
INSTRUMENTS
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SN/74L5610, SN/4L5612
RACRANDY ARAADNDEDD
WIEWIURT WIAFTERO
erhamaticre nf innte and Antrgrte
CACIRA RRL =LA LTS I S ) llllJu\Q AHIW WAL
INPUT/OUTPUT PORTS, DO-D11 EQUIVALENT OF OTHER INPUTS TYPICAL OF MAP OUTPUTS
"o Vee . o — vee
PORT Rog 2505
vee . r NOM
100 £ NOM £ $ 20 k2 NOM INPUT — t ¥ - i L

- S WE
9 . 4 ouTPUT
Te Y [

JoT -1
- I Prad

T ol ] 3

R ! MM Rug = 7 ket NOM ——

1

RS, STROBE: Rgqg = 9 k2 NOM
C3, R/W, MA: Ran = 6 k§2 NOM

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}?

Supply voltage, Vo tsee Note 1) .. oo oo e e 7V
Input veitage: Data Bus 1/ . . .. . . e 55V

All other inpuUts . . . ... L e e e e e 7V
Operating temperature randB . . . - . . . . ..ottt it e e e e e 0°C to 70°C
Storage tempPerature FaNge . . .. v ot vt e o e e —65°C to 150°C

TStresses beyond thosa listed under ‘‘absalute maximum ratings’ may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any ather conditions beyond those indicated in the ‘recommended operating
conditions’” section of this specification is not implied. Exposura to absalute-maximum-rated conditions for extended periods may affect
device reliability.

NOTE 1: Voltage values are with respect 1o network ground terminal.

recommended operating conditions

MIN  NOM MAX | UNIT
vee Supply voitage 4.75 5 §.25 v
Vi High-level input voltage 2 V
Vi Low-level input voltage 0.8 v
[ High-level Mo —18 A
OH igh-level output current D 26 m

MO 24

loL Low-level output current o 3 mA
LAVCL Address setup time {AV before C jow) [ ‘L3610 oniy See Figure 2 ao ns
1SLSH Duration of strobe input pulse 75 ns
1CSLSL CS setup time {CS low to strobe low) 20 ns
tWLSL R/W setup time (R/W low to strabe low) 20 ns
TRVSL RS setup time (RS valid to strobe low!} 20 ns
tOVSH Data setup time (DO-D11 valid to strobe high} See Figure 1 75 ns
tGHCSH S hald time (Strobe high ta €3 high) 20 ns
tsHwH  R/W hold time (Strobe high to R/W high) 20 ns
ISHAX RS hoid time (Strobe high to RS invalid) 20 ng
tSHDX Data hold time {Strobe high ta DO-D11 invalid) 20 ns
Ta Operating free-air temperature 8] 70 °cC

{y
Texas
INSTRUMENTS
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electrical characteristics over recommended operating fres-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS T MIN  TYP¥ MAX UNIT
Vi Vep = MIN, f = =18 mA -1.5 v
v MO Veg = MIN, Vi = 2V, ;OH = r\;:;”* 2': v
OH Vil = MAX OH_=
logH = MAX 2.4
MO gL = 12 mA 0.25 0.4
Voo = MIN Vig = 2V, gL = 24 mA 035 0.5
VoL ——toem —— v
o Vil = MAX gL = 4 mA 0.25 o]
IgL = 8 mA 0.35 Q.5
Voo = MAX,  Viy = 2V,
i 20 A
OZH VIL = MAX, Vg = 2.7V #
MO Voo = MAX, Vg = 2 V. - 20
lozL 1.y
B VIL = MAX, Vo =04V -400
8] V| = 585V 0.1
Iy VCC = MAX I mA
Al others V= 7V 0.1
I Voo = MAX, V=27V 20 uh
L Vee = MAX, V) =04V -0.4 mA
MO —-40 —-225
lost Ve = MAX mA
0S D cC ~30 ~130
Qutputs high 112 180
lce Voo = MAX Qutputs low 112 180 mA
Qutputs diszbled 180 230
TFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical values are at Vo = 5V, Tp = 259C.
8Not mare than one output should be shorted at a time. and duratian of the short-circuit should not exceed ane second.
switching characteristics, Vg = 5V, Ta = 25°C, CL = 45 pF to GND
FROM TO ‘LSE10 ‘L 2
PARAMETER TEST CONDITIONS 561 UNIT
(INPUT! | (OUTPUT) MIN TYP MAX [ MIN TYP MAX
tcglpy  Access (enable) time CS- Do-11 28 50 26 50 ng
tWHDY  Access {enable} time R/W1 DO-11 RL = 2 k@, 20 35 20 356 ns
tRVDY Access time RS Do-11 See Figure 1, 49 75 39 75 ns
wwLDZ Disable time RAW: Do-11 See Notes 2 and 3 32 50 30 50 ns
tcsHDz  Disabie time CSt Do-11 42 65 38 65 | as
teLQV Access lenable) time MAE.- MO0-11 19 30 17 30 ns
tcgHQY  Access time CSi MOD-11 56 85 48 85 | ns
TMLOV Access time MM, MQD-11 R = 667 0 25 40 22 40 ns
tCHOV Access time c* MO0-11 SL _F 2 24 40 ns
— ee Figure 2,
tavQyvil Access time (MM low) MA MO0-11 b a6 70 39 70 ns
- — See Notes 2 and 3
tMHQY Access time MM* MOD-11 24 40 22 40 ns
t Prapagatian time MA MO8-11 19 30 13 30
— - ns
AVQV2  mr pohs
tEHQZ Disable time ME" MOO0-11 14 25 14 25 ns
NOTES: 2. Access times are tested as tpy 4 and tpH or tpzy or tpz| . Disable times are tested as tpyz and tp 7.
3. Lead circuits and voltage waveforms are shown in Parameter Measurement (nfarmation.

Texas "-”
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SN74LS610, SN74LSE12
MEMORY MAPPERS

PARAMETER MEASUREMENT INFORMATION

TEST

POINT

UNDER TEST
{See Note B)
[ 5k0
{See Note A) 7T T -
;__ )
s2

NOTES: A. Ci includes probe and jig capacitance.
B. All dicdes are 1N3064 or equivalent.

TIMING v
INPUT

1.3V
—_——— - ov

DATA
INPUT

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

—_————3V
13V 13V
! |

i
t
P M P _’1" PHL

IN-PHASE | | | Lo
QUTPUT | 13V 3V
I VoL

|
tpn L ——W M 1P|
Vor

| |
QUT-OF-PHASE 1.3V t3v
QUTPUT ——— VoL

{See Note F)

INPUT
av

VOLTAGE WAVEFORMS
PROPAGATION DELAY TiMES

LOAD CIRCUIT FOR
3-STATE OUTPUTS

HIGH-LEVEL

1.3V
PULSE £1.3v \
—tyy———»
IF!——-IW—H
LOW-LEVEL 13v 13V
PULSE
VOLTAGE WAVEFORMS
PULSE DURATIONE
QUTPUT 3V
CONTHOL 5&1.3\/ 13v
{Low-level  —————— ov
enahling} " tpzL > —M-tp 7
| | i { §1 and
T %1 closed - — = =45V | | S2 closed
WAVEFORM 1 | . ©lo%ed \1 av [ =15V
{See Note C} | 52 open I = ——— v
! ! 05V
—tpzH—W tPHZ—H—’!
sV
[ L g2 v
WAVEFORM 2 g1 gpen, I - aH
{See Nate C) S2 closed i3V =15V
—— — =0V S1 and
52 closed

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

NOTES: C.

Waveform 2 is far an output with internat conditions such that the output is high except when disabled by the output control.
D. In the examptes above, the phase relationships between inputs and outputs have been chosen arbitrarily.
E. Allinput puises are supplied by generators having the following characteristics: PRR = 1 MHz, Zg = 500, t; < 16 ns, ty < G ns.
F. When measuring propagation delay times of 3-state outputs, switches 51 and 52 are closed.
G. The outputs are measured one at a time with ane input transition per measurement.

FIGURE 1
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PARAMETER MEASUREMENT INFORMATION

j— tcsuav—bi
|

wivi :
I W XK
I

#

e er0z

s

——'I tELQvV |I—

!
c |
i

C input and interval tCHOV
oniy apply far 'LSE10.

I
MAO-3 | ADDRESS | ADDRESS
npr | VALID i VALID
[ | |

I i
]
je— tavavi-»| f-rcHav )  [&mHov-»] [etavavz] |
] i | i ! |
MOS8 11 !
el __(VALEK VALID X VALID x VALID X VALID yl—
: i i ! |
| | ! ,
]
VAL@ VALID X VALID \ J—

3-state outputs Hi-Z; apen-collector outputs at H level.

FIGURE 2. MAP AND PASS MODES

1
B T

.¥____J#

I‘-—-:— tAVCL—=-0|
|

ADDRESS

1
i
I
|
!
|
|
VALID |
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SN74L5610, SN74LS612
RACHKANDY RAADDENDC
WILiiunit WIRArrono
DADARMOCTED AACACSIINCAACAIT™ IRICAAMRRA A TIMAL
TFANANICICR WIERAROURNLCIVIEN T IiNCFURNIVIA JIUIN
T8 ™\, /I \
cs" ‘iR Jf" '}(
1. . =1 [P ‘I !
j—csist—>| [ tSHCSH ! ]
: l : I )
RIW I
s | I « 1 [
w | :\ I ] 4 | |
| | | |
| IC-tWLSL-b]'G—-tSLSH—-I-IC—tSHWH—DI | |
I | 1 ! | ] 1
| | : ; 1 P i
sTRoBE | : lk % I | !
rgr : ! | i ! I I
| | [etRysLY| fetshrxs| ll : :
I !
| |
. o T
c NEW ADDRESS
g w ADDRESS VALID | X | Aoongss vALID | X i
i | |
ICSLDV | WDz I tDVSH tsuux | Iiwr—uavI tcsuoz lﬂcswvl l thovl
a4 La; | # \l |l % | Y——— I
wu-1 e J OUTPUT ¥ i QUTPUT QUTPUT OUTPUT
o _.( VALID >—< INPUT VALID VALID VALID VALID

FIGURE 3. WRITE AND READ MODES

EXPLANATION OF LETTER SYMBOLS

This data sheet uses a new type of letter symbol based on JEDEC Standard 100 to describe time intervals,

The format is:

1AB-CD

where: subscripts A and C indicate the names of the signals for which changes of state or level or
establishment of state or level constitute signal events assumed to occur first and last, respectively,

that is, at the beginning and end of the time interval.

Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the
signals represented by A and C, respectively. One or two of the following is used:

H =
L

<
1l

X
z

high or transition to high

low ar transition to low

a valid steady-state level

unknown, changing, or “"don’t care’’ level
high-impedance (off) state.

The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these
letter symbols on this data sheet, the signal names are further abbreviated as foliows:

SIGNAL NAME A AND C SUBSCRIPT SIGNAL NAME A AND C SUBSCRIPT
c C ME E
CS cs MM M
DO—11 D R/W w
MAQ—-MA3 A RS0—RS3 R
MOO ~MOT1 Q STROBE S
Texas 'b
INSTRUMENTS
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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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