SN54LS610 THRU SN541LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

D2549, JANUARY 1981 —REVISED DECEMBER 1985

® Expands 4 Address Lines to 12 Address
Lines

Designed for Paged Memory Mapping

® Output Latches Provided on 'L$610 and
‘LS611

® Choice of 3-State or Open-Collector Map
Qutputs

® Compatible with TMS9900 and Other
Microprocessors

OUTPUTS MAP
DEVICE LATCHED | OUTPUT TYPE
‘LS610 Yes 3-State
'LS611 Yes Open-Collector
‘LS612 No 3-State
‘LS613 No Qpen-Collector

description

Each 'LS610 through 'LS613 memory-mapper
integrated circuit contains a 4-line to 16-line
decoder, a 16-word by 12-bit RAM, 18 channels
of 2-line to 1-line multiplexers, and other
miscellaneous circuitry on a monolithic chip.
Each 'LS610 and ‘L5611 also contains 12
latches with an enable control.

The memory mappers are designed to expand a
microprocessor's memory address capability by
eight bits. Four bits of the memory address bus
{see System Block Diagram) can be used to
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,
addressable memory space without reloading the
map registers is the same as would be available
with the memory mapper left out. The
addressable memory space is increased only by
periodically reloading the map registers from the
data bus. This configuration lends itself to
memory utilization of 16 pages of 2(n—4)
registers each without reloading {(n = number of
address bits available from CPU).

{TOP VIEW)
rs2 [ U vee
MA3[Q2 39 maA2
RS3[]3 38[JRs1
CsS s 37O mal
STROBE []s 361 RSO
rRWLCls 3s[dmao
" oo}s 4ot W
p1dJs 33Jp10
DATA D29 32
8US 110 < D3E 10 3 % g: LBDATA,
Us /0
pad11 303 b7
ps 12 290 D6 ./
_ MM 280 ¢ neyt
moo[Jie 270 mo117
mo1 s 260 mo10
map 3 Moz2[Q1s 253 mog MAP
outPuTs Yy Mo3 (17 24[] mos OUTPUTS
mo4 [1s 230 mo7
| Mos [1e 22F) moe )
GND[J20 21 WE

RIW
DO
D1
D2
D3
D4
D5

MM

MO0
MO1
NC

SN54LS' . . . JD PACKAGE

SN74LSs’ . .. JD OR N PACKAGE

SN54LS’ . . . FK PACKAGE
SN74LS’ . . . FN PACKAGE

(TOP VIEW)
B
2 020 0Y-To
Sl ese 9323
(6543 7 14443424140
]7 39(]
1 38]
9 37(]
10 36(]
111 35(]
12 34(]
113 33]]
114 32}
15 a1
116 30(]
[17 29(]
181920212223 2426262728
Ao crart
NG WwWAWD™~SODQ
QOO ZIZEQO000=z
535330 3333

NC
MAO
D11
D10
D9

D8

D7

D6
ciNe)Yt
MO11
MO10

T This pin has no internal connection on ‘LS612 and 'LS613
NC--No internal connection

N

LS| Devices

PRODUCTION DATA documants contain information
currgat as of publication date. Products conform te

*

specifications per the terms of Texas Instruments TEXAS
necensarly inlud wsting 3t 40 perameters, INSTRUMENTS

Copyright ©® 1981, Texas Instruments Incorporated

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

2-59



SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

CcPU

n—4

MEMORY ADDRESS BUS

MAQ-MA3

MEMORY MAPPER

MO0-MO11

| n+8

12

CONTROL D0-D11

oL 12

SYSTEM
MEMORY

DATA AND CONTROL BUS

SYSTEM BLOCK DIAGRAM

)

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/W whenever
chip select (CS) is low. The data I/O takes place on the data bus DO thru D7. The map operation will output
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 ‘L$612 and ‘LS613 output stages are transparent in this mode,
while the ‘LS610 and 'LS611 outputs may be transparent or latched. When €S and MM are both high

N

(pass mode), the address bits on MAO thru MA3 appear at MO8-MO1 1, respectively, (assuming appropriate
latch control) with low levels in the other bit positions on the map outputs.

I™ logic diagram (positive logic)
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SN541LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

PN DESCRIPTION
NO. NAME
7-12 DO thru D11 1/0 connections to data and control bus used for reading from and writing to the map register
29-34 selected by RS0-RS3 when CS is low. Mode controlled by R/W.
36,38, 1,3 RSO thru RS3 Register select inputs for I/O operations.
6 R/W Read or write control used in I/O 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.
5 STROBE Strobe input used to enter data into the selected map register during /O operations.
4 Ccs Chip select input. A low input level selects the memory mapper (assuming more than one
used) for an |/Q operation.
35, 37, 39, 2 MAO thru MA3 | Map address inputs to select one of 16 map registers when in map mode {MM low and CS
high).
14-19, MOO thru MO 11 | Map outputs. Present the map register contents to the system memory address bus in the map
22-27 mode. In the pass mode, these outputs provide the map address data on MO8-MQO11 and low
levels on MQO-MOQO7.
13 MM Map mode input. When low, 12 bits of data are transferred from the selected map register to
the map outputs. When high (pass mode), the 4 bits present on the map address inputs
MAO-MAZ3 are passed to the map outputs MOB-MO11, respectively, while MOO-MO7 are set
low.
21 ME Map enable for the map outputs. A low level allows the outputs to be active while a high input 2
level puts the outputs at high impedance.
28 C Latch enable input for the 'LS610 and ‘'LS611 (no internal connection for 'LS612 and 'LS613). ]
A high level will transparently pass data to the map outputs. A low level will latch the outputs. 8
40, 20 Vee. GND 5 V power supply and network ground (substrate) pins. ';
a
—
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SN5415610 THRU SN541L5613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

schematics of inputs and outputs

INPUT/OUTPUT PORTS, DO-D11 EQUIVALENT OF OTHER INPUTS
170 vV, —_
PORT ce Reg
Vee -
100 2 NOM 20 k2 NOM INPUT — I:

“x=

Ed

4
% MM Rgq = 7 k2 NOM
¥ RS, STROBE: Rgq = 9 k2 NOM

CS, R/W, MA: Rgq = 6 kil NOM

TYPICAL OF 'LS610, 'LS612 MAP OUTPUTS TYPICAL OF 'LS611, 'LS613 MAP OUTPUTS
- ———¢— Ve
50
p NOM
_.J QUTPUT
OuTPUT

)

absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Supply voltage, Voe (see Note 1) .. .. ... 7V
Input voltage: Data Bus I/O . . .. ... ... ... 55V
All other inputs . . . . ... ... . 7V

Operating free-air temperature range: SN54LS610 through SN54LS613 .. .. .. .. —55°C to 125°C
SN74LS610 through SN74LS613 .. .. ....... 0°C to 70°C

Storage temperature range . .. ... .ot ittt e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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SN54LS610, SN54LS612, SN74LS610, SN74LS612
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS

recommended operating conditions

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54LS610 SN74LS610
SN54LS612 SN74LS612 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 5.5 1 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \
I0H High-level output current Mo 12 =15 mA
D -1 -2.6
MO 12 24
oL Low-level output current ) 2 P mA
tAVCL Address setup time ‘LS610 only  |See Figure 2 30 30 ns
{AV before C low)
tSLSH Duration of strobe input pulse 75 75 ns
ICSLSL TS setup time (CS low to strobe low) 20 20 ns
WLSL R/W setup time (R/W low to strobe low) 20 20 ns
tRVSL RS setup time (RS valid to strobe low) 20 20 ns
tDVSH Data setup time {DO-D11 valid to strobe high) |See Figure 1 75 75 ns
1SHCSH €5 hold time (Strobe high to CS high) 20 20 ns 2
tSHWH  R/W hold time {Strabe high to R/W high) 20 20 ns
tSHRX RS hold time (Strobe high to RS invalid} 20 20 ns
1SHDX Data hold time {Strobe high to DO-D11 invalid) 20 20 ns 0
Ta Operating free-air temperature -55 125 9] 70 °C 8
>
a
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SN54LS610, SN54LS612, SN74LS610, SN74LS612
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS

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

N
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SN54LS610 SN74LS610
PARAMETER TEST CONDITIONS T SN54LS612 SN74LS612 UNIT
MIN TYPF MAX | MIN TYP? max
VIK Vee = MIN, I = -18 mA -1.5 -1.5 \
MO Vee = MIN, Vi = 2V, IoH = —3 mA 2.4 2.4
VoH IoH = MAX 2 2 \Y
VL = MAX
D IoH MAX 2.4 2.4
Mo gL = 12 mA 0.25 0.4 025 04
VoL Vee = MIN, Vg = 2V, |lgL = 24 mA 0.3% 0.5 v
o V)L = MAX loL = 4 mA 0.25 0.4 0.25 0.4
loL = 8 mA 0.35 0.5
Vee = MAX, Vg =2V,
lozH ViL = MAX, Vg = 2.7V 20 0 A
MO Voo = MAX, Vi = 2V, -20 - 20
lozL D ViL = MAX, Vg = 0.4V ~400 200 | M
IL : o]
D V=565V 0.1 0.1
I Allothers | VCC = MAX V=7V 01 o] ™
I Voo = MAX, V=27V 20 20 | uA
% Vee = MAX, Vi =04V -0.4 -0.4 mA
MO - 40 —225 | -40 -225
los*® D Vee = MAX —30 —130 | - 30 30| ™
Outputs high 112 180 112 180
ice Vee = MAX | Outputs fow 12 180 112 180 mA
Outputs disabled 150 230 180 230
. tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions.
*All typical values are at Vee = 5V, Ta = 25°C.
8Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vc¢ = 5V, TA = 25°C, C. = 45 pF to GND
PARAMETER FROM o TEST CONDITIONS 18610 15612 UNIT
(INPUT) | (OUTPUT) MIN  TYP MAX |{ MIN TYP MAX
tcsLDy  Access (enable) time TSl DO-11 28 50 26 50 ns
twHDV  Access (enable) time R/WT DO-11 R = 2 ki, 20 35 20 35 ns
tRVDV Access time RS DO-11 See Figure 1, 49 75 39 75 ns
tWLDZ Disable time R/W. DO-11 See Notes 2 and 3 32 50 30 50 ns
tcgHpz  Disable time C5t DO-11 42 65 38 65| ns
tELQV Access (enable} time MEL MGO-11 19 30 17 30 ns
tegHQY  Access time CS1 MQO-11 56 85 48 85| ns
tMLQY  Access time MM. MOQO-11 RL - 667 0, 25 40 22 40| ns
1CHOV Access time _ Cct MOO-11 See Figure 2, 24 40 ns
tavav1l Access t!me (MM low} 5/1_/1 MOO0-11 See Notes 2 and 3 46 70 39 70 ns
tMHQV  Access time MM1T MOO0-11 24 40 22 40 ns
tavavz F%a:i‘::?" time MA MOB-11 19 30 13 30| ns
teHaz  Disable time MEt MOO-11 14 25 14 25| ns
NOTES: 2. Access times are tested as tpi 4 and tpHL or tpzH or tpz| . Disable times are tested as tpHz and tp 7.
3. Load circuits and voltage waveforms are shown in Section 1.
+p
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SN54LS611, SN54LS613, SN74LS611, SN74LS613
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS

recommended operating conditions

INSTRUMENTS

POST QFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54LS611 SN74L8611
SN54LS613 SN74L$613 UNIT
MIN NOM MAX MIN NOM MAX
Veo Supply voltage 4.5 5 5.5 | 4.75 5 6.25 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \
VOH High-level output voltage MQ 5.5 5.5 \
IoH High-level output current D -1 ~26 mA
MO 12 24
loL Low-level output current ) 2 P mA
taveL C:\‘/";:f;:tgpl;:;e 'LS611 only  |See Figure 2 30 30 ns
tsLSH Duration of strobe input pulse 75 75 ns
tcsLsL TS setup time {CS low to strobe low) 20 20 ns
tWLSL  R/W setup time {R/W low to strobe low) 20 20 ns
tRVSL RS setup time (RS valid to strobe low) 20 20 ns
tDVSH Data setup time {DO-D11 valid to strobe high) | See Figure 1 75 75 ns
tsHCSH  CS hold time {Strobe high to CS high) 20 20 ns 2
tsuwH  R/W hold time (Strobe high to R/W high) 20 20 ns
tSHRX RS hold time (Strobe high to RS invalid) 20 20 ns
tSHDX Data hold time (Strobe high to DO-D11 invalid} 20 20 ns 8
TA Qperating free-air temperature -55 125 0 70 °C o
>
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SN54LS611, SN54LS613, SN74LS611, SN74LS613
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS

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

N

aisi

S9IJIAD

SN54LS611 SN74LS611
PARAMETER TEST CONDITIONS T SN54L8613 SN74LS613 UNIT
MIN_ TYP? max | min TYP? max
ViK Voo = MIN, I = -18mA -1.5 ~1.5 \
VoH D vee = MIN, Vi = 2V, 2.4 24 v
ViL = MAX, loy = MAX
10H MO Vee = MIN, VIH =2V, VoH = 55V 0.1 0.1 mA
MO loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = MIN, ViH = 2V, |lpL = 24 mA 0.35 0.5 v
b VL = MAX gL = 4 mA 0.25 0.4 0.25 0.4
oL = 8 mA 0.35 0.5
Vee = MAX, Vi =2V,
lozH P VIL = MAX, Vg =27V 20 20 wA
lozL D vee = MAX. Wiy = 2V, -0.4 —04 | ma
Vp =04V
! D Vee = MAX V| =55V 0.1 0.1 mA
All others V=7V 0.1 0.1
IIH Vee = MAX, V| = 2.7V 20 20 KA
WL Vee = MAX, V| =04V -0.4 -0.4 mA
log? D Voo = MAX -30 ~130 | -30 -130 |
Qutputs high 100 170 100 170
Icc Vee = MAX Outputs low 100 170 100 170 mA
Outputs disabled 110 200 110 200
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
" Al typical values are at Vog = 5 V, Tp = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one secand.
switching characteristics, Vgg = 5 V., TaA = 25°C, CL = 45 pF to GND
FROM TO ‘LS611 ‘LS613
PARAMETER TEST CONDITIONS UNIT
{INPUT} | {OUTPUT) MIN  TYP MAX | MIN TYP MAX
1csLpy  Access (enable) time CS! DO-11 31 50 28 50 ns
twHDY  Access (enable) time R/W?T DO-11 RL = 2 k@, 23 35 21 35 ns
tRVDV Access time RS DO-11 See Figure 1, 51 75 47 75 ns
twiLDZ Disable time R/WL DO-11 See Notes 2 and 3 32 50 31 50 ns
tcsHpz  Disable time CSt DO-11 41 65 40 65 ns
tELQV Access (enable) time ME! MOO-11 21 30 19 30 ns
tcsHQY  Access time [ MOO-11 57 90 53 90 ns
tMLQV Access time MM MOO0-11 AL - 667 2, 25 40 25 40 ns
tCHQV Access time ___ ct MOO-11 See Figure 2, 30 45 ns
tayQv1 Access time (MM low) MA MOO-11 47 70 44 70 ns
- See Notes 2 and 3
tMHQV  Access time MM1T MOO-11 31 50 31 50 ns
tAVQV2 ;%a:iag:?n time MA MQO8-11 21 30 20 30 ns
TEHQZ Disable time MET MQO-11 16 25 15 25 ns
NOTES: 2. Access times are tested as tp_H and tpHq( or tpzH or tpz| . Disable times are tested as tpHz and tpLz.
3. Load circuits and voltage waveforms are shown in Section 1.
e
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SN5415610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

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:

tAB-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

H
L

X

Z =

represented by A and C, respectively. One or two of the following is used:

high or transition to high

low or 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 follows:

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
MAO—MA3 A RSO-—RS3 R
MOO—MO11 Q STROBE s

cs
noge

DO-11
g

')k

TIMING DIAGRAMS
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FIGURE 1. WRITE AND READ MODES
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SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

TIMING DIAGRAMS
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only apply for ‘LS610 and ‘LS611.
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MA0-3 | ADDRESS | ADDRESS
upr | VALID VALID
[ | !

1 |
H‘AVQV1 -+ l“tCHOV—D! e tmHav-»| F-‘Avovz’! |

| | |

_( VALID X VALID X VALID xﬁ VALID X VALID)_
| i I |
! i

|
VALID X VALID k VALID \ /—

3-state outputs Hi-Z; open-collector outputs at H level,

FIGURE 2. MAP AND PASS MODES
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