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IMPORTANT NOTICES

Texas Instruments reserves the right to make changes at any time in
order to improve design and to supply the best product possible.

Tl cannot assume any responsibility for any circuits shown or
represent that they are free from patent infringement.

Information contained herein supersedes previously published data

on Memory Interface Circuits, including data book CC-415.

Copyright © 1977
Texas Instruments Incorporated
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INTERFACE CIRCUITS INTERCHANGEABILITY GUIDE
(MANUFACTURERS ARRANGED ALPHABETICALLY)

Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently
published data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original.

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No
liability is assumed for damages resulting from the use of the information contained in this list.

ADVANCED MICRO DEVICES
EXAMPLE OF NOMENCLATURE

AM 75325 N
N = Plastic DIP (second source designation for TI Plastic DIP)
P = Plastic DIP
J = Ceramic DIP (second source designation for T1 Ceramic DIP)
D = Ceramic DIP

TI DIRECT TI CLOSEST Tl DIRECT TI CLOSEST
AMD REPLACEMENT REPLACEMENT AMD REPLACEMENT REPLACEMENT

AMO0026C SN75369 AM9614C SN75114
AM1488 SN75188 AM9614M SN55114
AM1489 SN75189 AMOB15C SN75116
AM1489A SN75189A AM9615M SN55115
AM26S10C AM26S510C AMSB51078 SN551078
AM26510M AM26510M AM55108B SN551088
AM26S11C AM26S11C AMS55109 SN55109A
AM26511M AM26511M AMS55110 SN55110A
AM5520 SN5520 AMS5234 SN55234
AMS5521 SN5520 AM55235 SN55234
AM5524 SN5524 AMS55238 SN65238
AMS5525 SN5524 : AMb55239 SN55238
AM7520 SN7520 AM55325 SN55325
AM7521 SN7520 AM75107B SN751078B
AM7524 SN7524 AM751088 SN751088
AM7525 SN7524 AM75109 SN75109A
AM7820A SN55182 AM75110 SN75110A
AM7830 SN55183 AM75207 SN75207
AM7831 Ds7831 AM75208 SN75208
AM7832 DS7832 AM75234 SN75234
AMB820A SN75182 AM75235 SN75234
AM8830 SN75183 AM75238 SN75238
AM8831 DS8831 AM75239 SN76238
AMB832 DS8832 AM75325 SN75325
AMBT26A SN75136




EXAMPLE OF NOMENCLATURE

FAIRCHILD

754508 D [+
IDevice TypeJ Package Type Temperature Range
D = Ceramic DIP C = Commercial
P = Plastic DIP 0°C to 70°C or 75°C
R = Ceramic Mini DIP M = Military
T = Plastic Mini DIP —55°C to 125°C
H = Metal Can
F = Flat Package
. TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST
FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT
MHABT13M SN55121 9627C SN75152
MABT13C SN75121% 9634C SN75159
HABT14M SN55122 9636C uA9636C*
HABT14C SN75122 9636M uA9636M*
MABT23C SN75123 9637C uA9B37C* SN75157*%
UABT24C SN75124 9637M uA9637M* SNE5167*
©A1488C SN75188 9638C uA9638C* SN75158
(HA1489C SN75189 9638M uA9638M* SN55158
HA1489AC SN75189A 9640C AM26S10C
5524M SN5524 9640M AM26S10M
5525M SN5524 9641C AM26S11C
5528M SN5528 9641M AM26S11M
5529M SN5528 9643 SN75322
5534M SN55232 SN75363
5535M SN55232 9644C SN75361A
6538M SN55238 9664C SN75492
5539M SN55238 9665AC SN75466
7524C SN7524 9665C ULN2001A
7525C SN7524 9666AC SN75467
7528C SN7528 9666C ULN2002A
7529C SN7528 9667AC SN75468
7534C SN75232 9667C ULN2003A
7535C SN75232 9668AC SN75469
7538C SN75238 9668C ULN2004A
7539C SN75238 55107AM SN55107A
9612C SN75158 551078M SN551078
9614M SN55114 55108AM SN55108A
9614C SN75114 55108BM SN551088
9615M SN55115 55109M SN55109A
9615C SN75115 55110M SN55110A
9616C $N75188 55121M SN55121
SN75150 65122M SN565122
SN75152 55224M SN55234
9617C SN75154 55225M  SN56234
SN75189 55232M SN55232
SN75189A 55233M SN55232
9626C SN75136

*Future product
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TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST

FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT
55234M SN55234 75208C SN75208

55235M SN55234 75224C SN75234
55238M SN55238 75225C SN75234
55239M SN55238 75232C SN75232

65325M SN55325 75233C SN76232

55326M SN55326 75234C SN75234

55327M SN55327 76235C SN75234

65450AM SN554508 75238C SN75238

55450BM SN554508 75239C SN75238

55451AM SN55451B 75325C SN75325

65451BM SN554518 75326C SN75326

55452AM SN554528 75327C SN75327

55452BM SN55452B 75430C SN75430

55453AM SN55453B 75431C SN75431

55453BM SN55453B 75432C SN75432

55454AM SN55454B 75433C SN75433

55454BM SN55454B 75434C SN75434

55460M SN55460 75450AC SN75450B

55461M SN55461 754508C SN754508B

55462M SN55462 75451AC SN754518

55463M SN55463 754518C SN75451B

55464M SN55464 75452AC SN75452B

55470M SN55470 75452BC SN75452B

55471M SN55471 75453AC SN754538

55472M SN55472 75453BC SN754538

55473M SN55473 75454AC SN754548

55474M SN55474 75454BC SN75454B

75107AC SN75107A 75460C SN75460

75107BC SN751078 75461C SN75461

75108AC SN75108A 75462C SN75462

75108BC SN751088B 75463C SN75463

75109C SN75109A 75464C SN75464

75110C SN75110A 75470C SN75470

75112C SN75112 75471C SN75471

75121C SN75121 75472C SN75472

75122C SN75122 75473C SN75473

75123C SN75123 75474C SN75474

75124C SN75124 75491C SN75491

75150C SN75150 75491AC SN75491
75154C SN75154 75492C SN75492

75207C SN75207 75492AC SN75492




ITT

EXAMPLE OF NOMENCLATURE

ITT 75450 -5 D
lPrefixI I Device Type Temperature Range Package
—1=-55°Cto 125°C D = Ceramic DIP
—5=0°Cto 70°C N_= Plastic DIP
Ti DIRECT TI CLOSEST Tl DIRECT TI CLOSEST
ITT REPLACEMENT REPLACEMENT T REPLACEMENT REPLACEMENT
1TT491 SN75491 1TT55235 SN55234
1TT492 SN75492 ITT65324 SN55324
177493 SN75493 ITT55325 SN55325
1TT494 SN75494 ITT55450 SN55450B
1TT1488 SN75188 ITT55451 SN55451B
1TT1489 " SN75189 1TT55452 SN55452B
ITT1489A SN75189A 1TT65453 SN55453B
1TTE520 SN5520 1TT55454 SN55454B8
1TT5521 SN5520 1TT55460 SN55460
1TT6522 SN5522 ITTS5461 SN55461
1TT5523 SN5522 1TT55462 SN55462
1776524 SN5524 ITT55463 SN55463
ITT6525 SN5524 1TT55464 SN55464
1TT6528 SN5528 ITT75107A SN75107A
1TT6529 SN5528 1TT751078 SN75107B
ITT5534 SN55232 ITT75108A SN75108A
1TT5535 SN55232 ITT751088 SN751088
ITT7520 SN7520 ITT75109 SN75109A
1TT7521 SN7520 ITT75110 SN75110A
1TT7522 SN7522 ITT75138 SN75138
1777623 SN7522 ITT75207 SN75207
1TT7524 SN7524 1TT75208 SN75208
1TT7525 SN7524 1TT75234 SN75234
1TT7528 SN7528 ITT75235 SN75234
1777529 SN7528 1ITT75322 SN75322
1TT7534 SN75232 1TT75324 SN75324
ITT7535 SN75232 ITT75325 SN75325
1TT9614 SN75114 ITT75450 SN754508
ITT9615 SN75115 ITT75451 SN75451B
ITT55107A SN55107A 1TT75452 SN75452B
ITT551078 SN551078B ITT75453 SN75453B
ITTS5108A SN55108A ITT75454 SN75454B
ITT551088 SN55108B ITT75460 SN75460
1TT65109 SN55109A 1TT75461 SN75461
ITT55110 SN55110A ITT75462 SN75462
1TT55138 SN55138 ITT75463 SN75463
1TT55234 SN55234 1TT75464 SN75464




EXAMPLE OF NOMENCLATURE

MOTOROLA

.
75325

MC P
P = Plastic DIP
L = Ceramic DIP
G = Metal Can
F = Flat Package
TI DIRECT T1 CLOSEST TI DIRECT TI CLOSEST
MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT
MMHO0026C SN75369 MC7528 SN7528
MC8T13 SN75121 MC7529 SN7528
MC8T14 SN75122 MC7534 SN75232
MC8T23 SN75123 MC7535 SN75232
MC8T24 SN75124 MC7538 SN75238
MC8T26 SN75136 MC7539 SN75238
MC1411 ULN2001A MC55107 SN55107A
MC1412 ULN2002A MC55108 SN55108A
MC1413 ULN2003A MC55325 SN55325
MC1416 ULN2004A MC75107 SN75107A
MC1488 SN75188 MC75108 SN75108A
MC1489 SN75189 MC75109 SN75109A
MC1483A SN75189A MC75110 SN75110A
MC3443 SN75138 MC75140 SN75140
MC3446 MC3446 MC75325 SN75325
MC3453 SN75110A MC75358 SN75368
MC5522 SN5522 MC75365 SN75365
MC5523 SN5522 MC75368 SN75368
MC5524 SN5524 MC75450 SN75450B
MC5525 SN5524 MC75451 SN75451B
MC5528 SN5528 MC75452 SN754528
MC5529 SN5528 MC75453 SN75453B
MC5534 SN55232 MC75454 SN75454B
MC5535 SN55232 MC75460 SN75460
MC5538 SN55238 MC75461 SN75461
MC5539 SN55238 MC75462 SN75462
MC7522 SN7522 MC75463 SN75463
MC7523 SN7522 MC75464 SN75464
MC7524 SN7524 MC75491 SN75491
MC7525 SN7524 MC75492 SN75492
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NATIONAL

EXAMPLE OF NOMENCLATURE

) 75325 N
Package
N = Plastic DIP

J = Ceramic DIP
W = Flat Package

H = Metal Can

TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST
NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT
DS0026C SN75369 DS7524A SN7524
DS1488 SN75188 DS7525 SN7524
DS1489 SN75189 DS7528 SN7528
DS1489A SN75189A DS7528A SN7528
Ds1611 SN55471 DS7529 SN7528
DS1612 SN55472 DS7534 SN75232
DS1613 SN55473 DS7534A SN75232
DS1614 SN55474 DS7535 SN75232
Ds3611 SN75471 DS7538 SN75238
DS3612 ’ SN75472 DS7538A SN75238
DS3613 SN75473 DS7539 SN75238
DS3614 SN75474 DS7800 SN55180
DS3629 SN75324 DsS7820 SN55182
DS5520 SN5520 DS7820A SN55182
DS5520A SN5520 ’ DS7830 SN55183
DS5521 SN5520 DS7831 DS7831
DS5522 SN5522 DS7832 DS§7832
DS5522A SN5522 DS8800 SN75180
DS5523 SN6522 DS8820 SN75182
DS5524 SN5524 DS8820A SN75182
DSS5524A SN5524 DS8830 SN75183
DS5525 SN5524 DS8831 Ds8831
DS5528 SN5528 DS8832 DS8832
DS5528A SN5528 DS8880 SN75480
DS5529 SN5528 DS55107 SN551078B
DS5534 SN55232 DS55108 SN551088
DS5534A SN55232 DS55109 SN55109A
DS5535 SN55232 DS55110 SN55110A
DS5538 SN55238 DS55121 SN55121
DS5538A SN55238 DS55122 SN55122
DS5539 SN55238 DS55325 SN56325
DS7520 SN7520 DS55450 SN554508
DS7520A SN7520 DS55451 SN55451B
DS7521 SN7520 DS55452 SN554528
DS7522 SN7522 DS55453 SN55453B
DS7522A SN7522 DS55454 SN55454B
DS7523 SN7522 DS55460 SN55460
DS7524 SN7524 DS55461 SN55461




Tl DIRECT TI CLOSEST TI DIRECT TI CLOSEST
NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT
DS55462 SN55462 DS75362 SN75365
DS55463 SN55463 DS75364 SN75364
DS55464 SN55464 DS75365 SN75365
DS75107 SN751078 DS75450 SN754508
DS75108 SN751088 DS75451 SN754518
DS75109 SN75109A DS75452 SN764528
DS75110 SN75110A DS75453 SN754538
DS75121 SN75121 DS75454 SN754548
DS75122 SN75122 DS75460 SN75460
DS75123 SN75123 Ds75461 SN75461
DS75124 SN75124 DS§75462 SN75462
DS75150 SN75150 DS75463 SN75463
DS75154 SN75154 Ds75464 SN75464
DS75207 SN752078 DS75491 SN75491
DS75208 SN752088 DS75492 SN75492
DS75322 SN75322 DS75493 SN75493
DS75324 SN75324 DS75494 SN75494
DS75325 SN75325 DS78LS20 SN55182
DS75361 SN75361A DS88LS20 SN75182
SIGNETICS
EXAMPLE OF NOMENCLATURE
754548 v
Package
A = 14 pin Plastic DIP
FH = 14 pin Ceramic DIP
V = 8 pin Plastic DIP
T = 8 pin Metal Can
B = 16 pin Plastic DIP
FJ = 16 pin Ceramic DIP
TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST
SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT REPLACEMENT
N8T13 SN75121 DM8880 SN75480
N8T14 SN75122 McC1488 SN75188
N8T15 SN75150 MC1489 SN75189
N8T16 SN75152 MC1489A SN75189A
N8T23 SN75123 3207A SN75365
N8T24 SN75124 3207A-1 SN75365
N8T26 SN75136 7520 SN7520
N8T26A SN75136 7521 SN7520
$8T13 SN55121 7522 SN7522
s8T14 SN55122 7523 SN7522
DM7820 SN55182 7524 SN7524
DM7830 SN55183 7525 SN7524
DM8820 SN75182 55325 SN55325
DM8830 SN75183 554508 SN554508

15
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TI DIRECT TI CLOSEST TIDIRECT
SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT
654518 SN554518B 75324 SN75324
554528 SN554528 75325 SN75325
554538 SN554538 75361A SN75361A
5564548 SN554548 754508 SN754508
755107 SN75107A 754518 SN75451B
755108 SN75108A 754528 SN75452B
755207 SN75207 754538 SN75453B
755208 SN75208 754548 SN75454B
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MEMORY INTERFACE CIRCUITS
THERMAL INFORMATION

THERMAL RESISTANCE

JUNCTION-TO-CASE JUNCTION-TO-AMBIENT
PACKAGE PINS THERMAL RESISTANCE THERMAL RESISTANCE
Rgyc (°C/W) Rgya CCMW)
J ceramic dual-in-line 4 thra 2
{glass-mounted chips) 14 thru 20 60 122
i .indinet
J ceramic dual-in-line 14 thru 20 29t o1t
{alloy-mounted chips)
JG ceramic dual-in-line
. 8 58 151
(glass-mounted chips)
- ——
JG ceramic dual m' line 8 o6t 119t
(alloy-mounted chips)
L plug-in 10 51 195
N plastic dual-in-line 14 thru 20 44 108
P plastic dual-in-line 8 45 125

t In addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC*” or “SNM", or a suffix of

/883" have alloy-mounted chips.

J PACKAGES JG L
PACKAGE PACKAGE
14-PIN 16-PIN 20-PIN
P
N PACKAGES PACKAGE
14-PIN 16-PIN 20-PIN
TEXAS INSTRUMENTS 19
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MEMORY INTERFACE CIRCUITS
THERMAL INFORMATION

CERAMIC DUAL-IN-LINE PACKAGES

These curves are for use with thecontinuous dissipation ratings specified on the individual datasheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

1400 N
N
1300
‘\\\

1200 ~\
L J (Alloy-Mounted Chip) T

DISSIPATION DERATING CURVE

1100

—JG (Alloy-Mounted Chip) T

1000 Q \ L
NN\ 7&\

/|
900 A
A \* N
N
\\ \\
S~

700
N

600

JG (Glass-Mounted Chip) \ \ \

500

Maximum Continuous Dissipation—mW

J (Glass-Mounted Chip) ——

400
N N

300

200

100

0

25 50 75 100 125
T p—Free-Air Temperature—°"C

Tin addition to those products so designated on their data sheets, all devices having a type number prefix of 'SNC" or “*SNM*”, or a suffix of
**/883" have alloy-mounted chips.
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MEMORY INTERFACE CIRCUITS
THERMAL INFORMATION

AXIAL-LEAD PACKAGES

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

DISSIPATION DERATING CURVE

800

700

600

(¢
S
]

y A
)4

[}
=}
Q

/’

Maximum Continuous Dissipation—mW
-
o
©
4

200 g N
N

‘ N J

N

100

25 50 75 100 125
Tp—Free-Air Temperature—°C

1This rating for the L. package requires a heat sink that provides a thermal resistance from case to free-air, Rgca. of not more than 105°C/W.
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MEMORY INTERFACE CIRCUITS
THERMAL INFORMATION

PLASTIC DUAL-IN-LINE PACKAGES

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

DISSIPATION DERATING CURVE

1200

1100

/

1000

/

\\
a00 \
- N

800
N

700
\

[/

600

/Y

500

Maximum Continuous Dissipation—mW

400

300

200

100

0
25 30 35 40 45 50 55 60 65 70 75 80 85

Ta—Free-Air Temperature—°C
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MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline
drawings shown in this section.

Factory orders for circuits described in this data book should include a four-part type number as explained in the
following example.

EXAMPLE: SN 75369 JG —00
@ 4. Instructions (Dash No.)

MUST CONTA!IN TWO OR THREE LETTERS MUST CONTAIN TWO NUMBERS
SN Tl Interface Products (From Dash No. Column of Following Table)
SNM Mach IV, Level |
SNC Mach 1V, Level 111

SOLDER- ORDER

STANDARD SECOND-SOURCE PREFIXES PACKAGES DIPPED DASH
DS National mc Motorola 716 LEADS No. .
uA Fairchild AM Advanced Micro L 'N P NO 00
ULN Sprague Devices i

J,JG
2. Unique Circuit Designator L,N,P YES 10
Including Temperature Range

MUST CONTAIN THREE TO SEVEN CHARACTERS
(From Individual Data Sheets)
Examples: 75322

5520
8831

MUST CONTAIN ONE OR TWO LETTERS

J,JG,L, N, P

{From Pin-Connection Diagram on Individual Data Sheet)

Circuits are shipped in one of the. carriers shown below. Unless a specific method of shipment is specified by the
customer {with possible additional costs), circuits will be shipped in the most practical carrier.

—Slide Magazines
—A-Channel Plastic Tubing
—Barnes Carrier
—Sectioned Cardboard Box
—Individual Plastic Box

TEXASI lT:)lSTRUM ENTS 25
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MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

J ceramic dual-in-line packages

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 20-lead frame.
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300
(7,62) centers {see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the
package in the board during soldering. Tin-plated (“bright-dipped’’) leads (—00) require no additional cleaning or
processing when used in soldered assembly.

14-PIN J CERAMIC
0785 (200)
0,755 (19,1)
DOOOOO
[ANAWAWAWAWA WA
0.025 (0,63) R NOM -\b
13 ¢
0310(7.88) VJVYUYYTY
0.290 (7,361
[ 0260 2.11) OOOOOOO
0.245 (6.22)
0.020 (0,511 MIN —s| e 0.070 {1,78) MAX 14 PLACES
- - 0.050 ]
(1,27) NOM ) GLass
%—-g 020050 ‘l SEALANT
L
108 - SEATING PLANE ¥ 0.030 (0,76} MIN
90° 14 PLACES
T4 PLACES
- e 2220 s
0.014 {0,356) om0 P 015 (0,
008 (0,203 MIN 1100 (2 )
u":oyl(AcEs) 3070(1.77) PIN SPACING 0.100 (2,54) T.P.

4 PLACES (See Note b)

Falls within JEDEC TO-116 and MO-001AA Dimensions

16-PIN J CERAMIC

0.785 120,01
0755 (19,1)
DOOOOOOE
T " 0025 (0.63) R NOM ~_ |
| o3torse

0.290(7,36)

0.280(7.11) [AVAVATATATAN

s 0EEEOOOO

_.1 ‘ | 0,050 (1.27) nom —-I rowou ,78) MAX 16 PLACES
GLASS
0.200 (5,08) SEALANT
- MAX
mse - SEATING PLANE
0.020 (0,51) -[ 0.030 (0,761 MIN
MIN
TopLACES 12 PLACES
"\\‘," .014 10.356) g 430(3,30) 0.023(0,588)
0,008 (0,203) MIN 00'5(038” 0.023(0584) 416p) pces
16 PLACES
0,012 (0,304) MIN
4PLACES PM races
PIN SPACING 0.100 (2,54) T.P. 0015 (0,38)
(See Note b)

NOTES: a. All dimensions are in inches and parenthetically in millimeters, Inch dimensions govern.

b. Each pin centerline is located within 0,010 (0,26) of its true longitudinal position.

TEXAS]NSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

J ceramic dual-in-line packages (continued)
20-PIN J CERAMIC

0975 (24,8)
0930 (236)

DOEOEOOOOO
RRAAAAAAAA

0.025(0,63) R NDM\;

0.310(7,88)

ootyen TATATATATATAY
0245 (6.22) ®®@®®@®®

0.020 (0,51
_.l I.—..—o_mo“vzn NOM l “:‘5) -l l-—o.ovou,n)Mszom.Acss W
|
T GLASS I
r 4" SEALANT

0.200 (5,08}

MAX
———SEATING PLANE
0.130 (3,30} {0.030 {0.76) MIN
MIN 16 PLACES

“90°
20PLACES
\ 0.01410.356) T [ 0.023(0,584)
0.008 (0,203} 0,012 (0,304) Mw.l -, -I

0.015 {0,381)

0.050(1,27)
0.015 (0,38) 4 PLACES

S~ 20 PLACES
20 PLACES 4 PLACES

PIN SPACING 0.100 (2,54) T.P.
See Note b}

-JG ceramic dual-in-line package

This hermatically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. The package is
intended for insertion in mounting-hole rows on 0.300 (7,62) centers {see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the package in the board during soldering. Tin-plated {“bright-dipped”)

leads require no additional cleaning or processing when used in soldered assembly.

8-PIN JG CERAMIC

0.400 (10,2)
0.355 (9,0)

010J0J0)]
NARD

O,

0.025 (0,63) R NOM\

g [
0.310 (7,88}
0.290 (7.36] 5 (% (\5 (%
| 0.280 (7,11}
0.245 (6,22) : [
l—-0.070 {1,78) MAX 8 PLACES f/‘

- 0.050 (1,27) NOM
0 zoo‘(s 08) !
- : [
MAX i

- SEATING PLANE
0.020(0,51)
MIN

GLASS
4" SEALANT

G
NN
!

}, 0.030 (0,76) MIN

105°
90° 8 PLACES
8PLACES _, 0.014 (0,356) 0.023 (0,584)
0008(0,203)  -0.130 (3,30} - 0915(0,381
8PLACES MIN 01510.351)
8PLACES
0.065 (1,65)
0.015 (0,38)
4PLACES
PIN SPACING
0.100 (2,54) T.P.
(See Note b)

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern,
b, Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.
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MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

L plug-in package

This hermetically sealed, plug-in package consists of a welded metal base and cap with individual leads secured by

an insulating glass sealant. The gold-plated leads (—00) require no additional cleaning or processing when used in
soldered assembly.

10-PIN L PLUG-IN
0.185 (4,70) 0.019 (0,483)
i/l = DIA
0.165 (4,19)
¢ | _ocow oz 0.016 (0,406)
-ﬂ MAX
I 0.230 (5,84) T.P. 0.160 (4,07) MAX DIA
—
0.305 (7,74) — T
i | 0.045 (1,15)
0.115 (2,92) T.P. "0.029 (0,73)
(See Note b) 0.034 (0,864)
0.040 (1,02) 0.028 (0,711)
ooz [T
be— 0.500 (12,7) MIN —o
Same as JEDEC TO-100 and MO-006AD except for diameter of standoff
NOTES: a, All dimensions are in inches and parenthetically In millimeters. Inch dimensions govern.

b. Each lead is located within 0,007 (0,18) of its true position at maximum material condition,
N plastic dual-in-line packages

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, or 20-lead frame and encapsulated within an
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation
and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are
intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and

inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional
cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC

0770 (196)
0710 (18,0)
OOOOOOO
NAVAYTAYAVAYAWA!
g g 0,093 (2,36) R NOM —E
1-0.3000.010 . 0.110(2,79) NoM —le—]

(7,62 0,26) | AVAVAVAV]
{—0.250 £ 0,010

0: 00 fofefofolotlole!
uln

.

-0.080 {2,03) NOM

0.070(1,78) MAX 14 PLACES
| —-i '-1— )
—5 ¥ 0020 (05T | |
0.010 {0,25) NOM 0.200 (5,08) MAX

— SEATING PLANE

1050 0.033 {0,83) MIN
2 k 14 PLACES
14 PLACES e— 0011 0,003
0.018 £ 0.00;
(0,279 1 0,076) 0.125 (3,17) MIN halad 0,457 1 0, 0763
14 PLACES © 78
00751 0,020 | 14 PLACES
(1,90 0,51)
APLACES

PIN SPACING 0.100 (2,54) T.P.
(See Note b}

Falls within JEDEC TO-116 and MO-001AA Dimensions

NOTES: a.

All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern

b. Each pin centerline is located within 0.010 (0,26} of its true longitudinal position.
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MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

N dual-in-line plastic packages {continued)

16-PIN N PLASTIC

le———0.87022,1) MAX

OEOOOOOEO

JAYAYAYAVAVAY

| 0.300 £ 0.010 0093 (2.38) A Nom ——7)
(7,62 ¢ 0.26)
0.160 (4,06] NOM-
1~ 0.250 ¢ 0.010

*’ |ﬁ-;.:f:&,".;;“m OOOEOOOOO®

~*| = 0.070(1.78) MAX 16 PLACES

__t
—r 0.020 (0,81} [l

0.010 (0,25) NOM 4 509 (5, os) wax ¢ MIN

|——SEATING PLANE-
" 0,033 (0,83 MIN
18 PLACES
unM:es__“.. 0011 0,003 T | |+ 0.018 0.003
10.279 1 0,076) 0425 (3,17 MIN (0,457 + 0,078)
18 PLACES 0.095 (2, ‘“ 18 PLACES
0.015 {0,38) PIN SPACING 0.100 (2,54} T.P,
4PLACES (Sow Nots b}

ALTERNATE SIDE VIEW

Package configuration of o
16-pin N package (sse T f#-0.070 (1,78) MAX 16 PLACES
siternative sideviews) is 620 0 1
at the option of 1. 0.200 (5,08) MAX.
ﬂ " .033 (0,83) MIN
| I'I 12 PLACES
0125 (3,17) MIN

0.095 (2,41} le

0.01510.38) o\ 5pACING 0.100 (2,54) TP,

spuaces (See Note b}

20-PIN N PLASTIC

1.070 (27,2}
0920 (23.3)
AN f\ /\ A /\ /'\
€ € 0052.2,36 R NoM——)
0.300 £ 0.010
[ (621026 0:160 406) Nom —f=—=]
YAV EYAYAYEYA Y
0.250 1 0.010
oo 0]0]6]0]0]0]0]0l0]0
“I "— [~ 0.080(2.03) Now =& |#=0.070 (1,78) MAX 20 PLACES
L o010 0251 Nom 0020 (050 ]
0.200 (5,08) MAX '
—SEATING PLANE
} 4 [e-0.033 083 Min
20 PLACES
0,011 2 0,003 0.155 (3.94) | k——( 0.018 £ 0.003
\.(n,zm +0,076) 0125 3,97} - (0,457 2 0,076)
20 PLACES ' 20 PLACES
0075 (1,91~ PIN SPACING 0.100 (2,54) TP,
0.00910,221 (Soe Nots b}
4PLACES
ALTERNATE SIDE VIEW
—-1 f#— 0.070 {1.78) MAX 20 PLACES
0,020 {0,511 ]
0.2005.08 max  MIN
Package configuration of 0.033 (0,83) MIN
20-pin N package (sse f ‘I 16 PLACES
i is -
ot the option of TI. Je— o8+ 0003
21550399 —-| {0,457 £ 0,076}
0125 (317) 2O PLACES
0.075 (1,91 »
m PIN SPACING 0.100 (2,54) T.P.
4PLACES

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern,
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position,
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MEMORY INTERFACE CIRCUITS
ORDERING INSTRUCTIONS AND MECHANICAL DATA

P dual-in-line plastic package

This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated in an electrically,
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated under high-humidity conditions. This package is
intended for insertion in mounting hole rows on 0.300 {7,62) centers (see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads require no
additional cleaning or processing when used in soldered assembly,

8-PIN P PLASTIC

INDEX DOT

10
(3 € T
s o
0.250 : 0.010

0.070 (1,78) MAX
(6,35 2 0,026) CES

0.200 (5,08)
MAX

s 4
SEATING PLANE —3

GAUGE PLANE 0,020 (051)
0030 (0.76) MIN

000 {0,00)

_.i 0.033 (0,84) MIN
BPLACES

0425 (3.17) I'M“' 0,003
0.01¢ 0.003 MIN (0,457 £ 0,076)
10,279+ 0.076) 8PLACES
BPLACES 0100 (2,54) T2,
6 PLACES
(Soa Note b}

NOTES: a. Alldimensions are in inches and parenthetically in millimeters. Inch dimensions govern, '
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum material condition and unit

installed.
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22254 SVX3IL 'SYTIvVa ¢ 210S XO8 301440 LSO

A5

A3 LVHOJdHOOINI

SINIWNULSN] SVX3I|

SENSE AMPLIFIERS
COMMON.| TYPE? DEVICE TYPE FOR UNITS
DESCRIPTION | [HRESHOLD | e OF e TEMPERATURE RANGE | T-CRACGEl  oep ADDITIONAL FEATURES PAGE
SENSITIVITY TYPICAL > T — TYPE NO.
RANGE |OUTPUT —55"C t0 125°C| 0°C to 70°C PACKAGE
SN5520 J e Provides memory data register
R 35 ns 1
SN7520 J,N e Complementary outputs
O-Cor 20 SN5522 J 1 ¢ Duat input channels
ns
R SN7522 J.N # Single-ended output
R 25 SNS524 ! 2 Ind dent strobe:
ns . ependen 3
SN7524 IN noepencent so
SN5528 J . Indepen»dent strobes -
CORE-MEMORY R 25ns 2 ® Test points for strobe timing
SN7528 JN
SENSE 4 mV +2.5 V adjustment
AMPLIFIERS SN55232 J ¢ Independent strobes 33
O-C 25 ns 2 ® Internally compensated reference
SN75232 JN -
amplifier
. ” SN55234 ) ) . :ndeper:ldent strobes oot
* Int co te n
ns SN75234 IN n erf'\é y compensated reference
amplifier
® Independent strobes
SN55238 J . Intertwailly compensated reference
R 25 ns 2 amplifier
SN75238 JN . L
® Test points for strobe timing
adjustment
3wy 15V T 28 ns SN55236 w 2 e Builtin data bu'ff-er énd data register See
SN75236 w o Reference amplifier inherently stable | Note 1
MOS-TO-TTL ® 7 single-ended noninverting
CONVERTER 500 uA T-P 30 ns SN75270 JN 7 drivers per package 89
ARRAY ® Single 5-V supply
3V T-P 17 SNS51074 ! 2 Ind dent strob:
E - ] ependent strobes
MOSMEMORY 25 mv ns SN75107A N naep See
;ENSE 3V 0-C 19 SNS5108A ! 2 Indi dent strob Note 2
+ - ® In ndent strobes
AMPLIFIERS B - SN75108A e i
£10 mV 3 v T-P 17 ns SN75207 J.N 2 o Ind dent strob 83
ES E ndependent strobes
0-C 19 ns SN75208 4N 2 P
® Combined driver and sense amplifier
TMS 4062 50 pA R 25 ns SN75370 IN 2 river ant 2me 169
1/0 INTERFACE ® Read enable and write enable controls

TT-P = Totem Pole, O-C = Open Collector, R = Resistor Pull-Up
ﬂtpD = Propagation Delay Time

NOTES: 1.

For additional information, contact your nearest Tt field sales office.

2. For data sheet, see page 41 of ““The Line Driver and Line Receiver Data Book for Design Engineers,”” LCC4290.
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INTERFACE SERIES 5520/7520
CIRCUITS SENSE AMPLIFIERS

BULLETIN NO, DL-S§ 7711279, AUGUST 1973—-REVISED APRIL 1977

HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS

performance features ease-of-design features

o High Speed and Fast Recovery Time e Choice of Output Circuit Function
e Time and Amplitude Signal Discrimination o TTL or DTL Drive Capability

e Adjustable Input Threshold Voltage Levels e Standard Logic Supply Voltages

o Narrow Region of Threshold Voltage Uncertainty e Plug-in Configuration Ideal for Flow-
o Multiple Differential-Input Preamplifiers Soldering Techniques

o High D-C Noise Margin . . . Typically One Volt rr:l;ilgt[:lglt)'?yn;: g:ﬁjipsz::%ssfor

o Good Fan-Out Capability

description

Series 5520/7520 monolithic sense amplifiers are designed for use with high-speed memory systems, These sense
amplifiers detect bipolar differential-input signals from the memory and provide the interface circuitry between the
memory and the logic section. LLow-level pulses originating in the memory are transformed into logic levels compatible
with standard transistor-transistor-logic (TTL) and diode-transistor-logic (DTL)} circuits.

These sense amplifiers feature multiple differential-input preamplifiers and versatile gating and output circuits,
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are
compatible with standard TTL and DTL digital logic circuits.

The SN5520 and SN7520 circuits may be used to perform the functions of a flip-flop or register that responds to the
sense and strobe input conditions.

The SN5522 and SN7522 circuits feature a high-fan-out, single-ended, open-collector output stage. In addition, they
may be used to expand the inputs to an SN5520 or SN7520 circuit, or to perform the wired-AND function.

The SN5524 and SN7524 circuits provide for independent, dual-channel sensing with separate outputs. SN55234 and
SN75234 are similar but have inverted outputs and internal compensation, SN55232 and SN75232 are identical to the
SN55234 and SN75234, respectively, except that their output gates each feature an open-collector output.

The SN5528 and SN7528 circuits are identical to the SN5524 and SN7524, respectively, except that the output of each
preamplifier is available as a test point. SN55238 and SN75238 are similar to SN5528 and SN7528, respectively, but
have inverted outputs and internal compensation.

Series 5520 sense amplifiers are available in the J ceramic dual-in-line package and are characterized for operation over
the full military temperature range of —55°C to 125°C. Series 7620 sense amplifiers are available in both the J
{ceramic) and N (plastic) dual-in-line packages and are characterized for operation from 0°C to 70°C.
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SERIES 5520/7520
SENSE AMPLIFIERS

design characteristics circuit operation

Series 5520/7520 sense amplifiers are completely d-c
coupled. Previous designs have resulted in circuits in
which the threshold level could not be closely
controlled because they were highly sensitive to
changes in the d-c levels throughout the amplifier.
This was due primarily to the required tolerances on
the absolute value of resistors and the resistor
temperature coefficients, The ‘‘matched-amplifier”
design of Series 5520/7520 circuits depends on
resistor ratios rather than absolute values. in this
design, excellent stability of the threshold level can
be maintained despite component variations and
changes in bias levels. The capability of multiple-
input amplifiers increases the versatility of the design.

The basic circuit is used to implement severalsense-
amplifier designs. Additional logic circuitry is added
to the strobe-gate output to provide versatile sensing
functions. The outputs of two or more input ampli-
fiers can be combined to implement multiple-input
amplifiers, a function not previously available in
integrated form. The d-c .coupled design eliminates
many of the problems associated with overload
recovery time and threshold shift {with high input
repetition rates) usually encountered in sense ampli-
fier designs that use reactive coupling components.

The basic Series 6520/7520 sense amplifier strobe
and threshold circuit is shown in Figure A. The design
uses a “‘matched-amplifier’” concept that takes advan-
tage of the inherent excellent component matching
and thermal tracking characteristics of monolithic
integrated circuits. A reference amplifier is used to
generate the collector reference voltage that is distrib-
uted to the input amplifiers. Application of an
external reference voltage, Vef, establishes the input-
amplifier threshold voltage level, VT. The design is
such that there is 1:1 correspondence between the
applied reference voltage, Vyef, and the nominal
threshold voltage level, VT. The reference and input
amplifiers use identical circuit configurations; there-
fore, changes in bias levels introduced into the input
amplifier through changes in temperature or power-
supply voltage levels are compensated by similar
changes in the reference amplifier.

The collector reference voltage, supplied by the
reference amplifier, can be used to control the
threshold-voltage level of more than one input ampli-
fier, thereby establishing equal threshold levels to all
of the input sense channels simultaneously.

REFERENCE 0

INPUT

AMPLIFIER |~

—

Veer

AMPLIFIER ————'l

COLLECTOR

REFERENCE VOLTAGE

)

GNDoj’

TO
— ———1- OUTPUT
CIRCUIT

STROBE rTO ADDITIONAL

[ e

Vit = 20 mV
+ O

INPUT AMPLIFIERS
)—oAl
INPUTS
A2

Vee ! -

FIGURE A-BASIC SERIES 5520/7520 SENSE-AMPLIFIER CIRCUIT
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SERIES 5520/7520
SENSE AMPLIFIERS

circuit operation (continued)

The second stage of the input amplifier is a TTL gate.
This gate provides the threshold action for the input
sense channel and provides a convenient point in the
circuit to accomplish the strobe function. The
differential-input sense signal switches the output of
the TTL gate only when the strobe input voltage is
higher than the logic input threshold voltage. The
strobe input, therefore, provides the sense amplifier
with the capability of time discrimination, allowing
the input signal to be detected when the
signal-to-noise ratio is at a maximum.

The logic inputs (i.e., gate and strobe) of Series
5520/7520 sense amplifiers are designed to be com-
patible with Series 54/74 TTL digital integrated
circuits. The multiple-emitter transistors are utilized
to provide inherent switching-time advantages over
other saturated-logic schemes. The same noise margin
and logic threshold voltage as guaranteed for Series
54/74 are assured for each of the gate and strobe
inputs. This is accomplished by testing each logic
input under standard Series 54/74 test conditions,
i.e., 2 volts for high-level input condition and 0.8 volt
for low-level input conditions. Since the guaranteed
minimum high-level output voltage is 2.4 volts and
the guaranteed maximum low-level output voltage is
0.4 volt, a minimum noise margin of 0.4 volt is
assured at each input.

SN5520/SN7520 circuit

This circuit is a dual-channel sense amplifier with the
preamplifiers connected to a common output stage
and a complementary output stage. The output
circuit is composed of two cascaded NAND gates,
each with external gate inputs. External connection
of the Z output and the Gy input results in a flip-flop

or register that is set by signals at the differential-
input terminals. Reset of the register is performed at
the Gz input. Capacitive coupling from output Z to
Gy results in output pulse stretching. With either
connection, complementary output levels are avail-
able. The gate and strobe inputs and the outputs are
compatible with standard TTL logic. The input
function of SN5520/SN7520 can be expanded by
connecting the Y output of SN5522/SN7522 to the
Gy input of the circuit being expanded.

SN5522/SN7522 circuit

This circuit is a dual-channel sense amplifier with the
preamplifiers connected to a common output stage.
The output circuit features an open-collector output
that permits two or more of these outputs to be
connected in the wire-AND configuration. Each
package includes a load resistor that may be used as
the output pullup resistor. High sink-current
capability is a feature of this design, and a separate
ground terminal is used for the output circuitry.
These devices can also be used as input expanders for
the SN5520/SN7520 circuit.

Al
INPUTS
A2

STROBE Sy

B1 OUTPUT Y
INPUTS
B2

STROBE Sg
GATEG

FIGUREC

SN5522/SN7522 LOGIC DIAGRAM

mputsd A
A2
STROBE S, OUTPUT Y
B1
INPUTS
B2 OUTPUT 2
STROBE Sg
Gy
GATES{GZ

FIGURE B

logic: Y =G (A + §A) (B+ §B)
SN5524/SN7524 circuit
This circuit features two completely independent

sense amplifiers in a single package. Each amplifier
features high fan-out capability.

SN5520/SN7520 LOGIC DIAGRAM

logic: Y=5y+A-SA+B'SB
Z=(_52+V
Z2=Gz+Gy (A+5p) (B+5p)

1A1
INPUTS
1A2
OUTPUT W
STROBE 18
2A1
INPUTS
2A2
OUTPUT 2W
STROBE 2§

FIGURE D
SN5524/SN7524 LOGIC DIAGRAM
SN55232/SN75232 SAME EXCEPT INVERTED OPEN-
COLLECTOR OUTPUT
SN55234/SN75234 SAME EXCEPT INVERTED OUTPUT

logic: W = AS for SN5524 and SN7524
W.= AS for SN55232, SN75232, SN55234, and SN75234

TEXASl INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 o DALLAS, TEXAS 75222

35



SERIES 5520/7520
SENSE AMPLIFIERS

SN5528/SN7528 circuit reference voltage considerations
This circuit features two separate single-preamplifier
sense amplifiers in a single package. The output of
each preamplifier is available as a test point. These
test points can be used to observe the amplified core
signal to facilitate accurate strobe timing. When using
this device, care should be taken to avoid coupling
the strobe signal or other stray signals to the test
point, Excessive loading of the test point is also to be
avoided. The result of either coupling or loading will
be a change in the threshold voltage of the device.
The output circuit of each channel features a simple
TTL gate configuration with a high fan-out
capability.

These sense amplifiers feature a variable-threshold
voltage level with simultaneous adjustment of both
sense channels or both sense amplifiers by a single
reference voltage. The operating threshold voltage
level of the input amplifiers is established by and is
approximately equal to the applied reference input
voltage, Vief. These sense amplifiers are recommend-
ed for use in systems requiring threshold voltage
levels of £15 to 40 mV.

A simple method of generating the reference voltage
is the use of a resistor voltage divider from either the
positive (Vgg+) or negative (Vgo—) voltage supplies.
See Figure F. This type of voltage divider may be
used to supply an individual reference amplifier or to
supply a number of paralleled reference amplifiers.
The bias current required at the reference amplifier
input is low (nominally 30 uA); therefore, voltage
dividers of this type may normally be operated with
very low current requirements. In noisy environ-

TEST POINT 2P, TESTPOINT 1P
1A
(neuTs {AZ:D_ﬁD—AOUYPUT w
STROBE 10— ments, the use of a filter capacitor across the inputs is

\ recommended. By locating the capacitor as close to
INPU'SE:2

:D*j y—ooutrutzw the device terminals as possible, noise and stray
STROBE §2

signals will be presented common-mode to the
reference amplifier and thus be rejected.
FIGURE E
SN5528/SN7528 LOGIC DIAGRAM

SN55238/SN75238 SAME EXCEPT INVERTED OUTPUT

logic: W= AS for SN5528 and SN7528
W = AS for SN55238 and SN75238

Vees - _L & _ 7%:’“ _
T vee-
SN55232, SN75232, SN55234, SN75234, SN55238, = Y "

and SN75238 circuits

. FIGURE F

The SN55234,.SN75234, SN55238, and SN75238

dual sense amplifier circuits are the same as SN5524,
SN7524, SN5528, and SN7528, respectively, except
that an additional stage has been added to the output
gate to provide an inverted output and internal
compensation has been added. Compared to using a
separate gate for inversion, not only is package count

input line layout considerations

Input sensitivity and device speed require adequate

36

reduced, but less propagation delay is added. The
need for an external roll-off capacitor has been
eliminated. SN55232 and SN75232 are identical to
the SN55234 and SN75234, respectively, except that
their output gates each have an open-collector out-
put. This permits two or more outputs to be
connected in wire-AND configuration.

precautions in the routing of signal input and
reference lines to prevent noise pickup. Bypassing of
supply and reference inputs at the device with
low-inductance disc ceramic capacitors and use of a
good ground plane to separate strobe and output lines
from sense and reference input lines are recommended.
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SERIES 5520/7520
SENSE AMPLIFIERS

sense-input termination resistor considerations

Termination resistors are intentionally omitted from
the sense-input terminals so the designer may select
resistor values that will be compatible with the
particular application. Matched termination resistors,
(RT, Figure G), normally in the range of 25 Q to
200 §2 each, are required not only to terminate the
sense line in a desired impedance but also to provide a
d-c path for the sense-input bias currents. Careful
matching of the resistor pairs should be observed or
effective common-mode rejection will be reduced.

SENSE LINE

FIGURE G

RT 3RT sense-INPUT

AMPLIFIER
(WITHIN
DEVICE)

output drive capability

The output circuits of these sense amplifiers feature the ability to sink or supply load current. This capability permits
direct use with both TTL- and DTL-type loads. The open-collector output of the SN5522/SN7522 circuit may be
connected to similar outputs to perform the wire-AND function. Load currents {out of the output terminal) are
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow.

logic input current requirements

Logic input current requirements are specified at worst-case power-supply conditions over the recommended operating
free-air temperature range. The logic input currents are identical to those of, and compatible with, Series 54/74 TTL
digital integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 1.6-mA
flow out of the input at a low logic level. Each input emitter requires current into the input when it is at a high-logic
level. This current is 40 uA maximum, Currents into the input terminals are specified as positive values. Arrows on the

d-c test circuits indicate the actua! direction of current flow.

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

Supply voltages {see Note 1)
o o
R o
Differential input voltage V|D or Vyef .
Voltage from any input to ground (see Note 2)
Off-state voltage applied to open-collector outputs
Operating free-air temperature range: SN55’ circuits .
SN75’ circuits
Storage temperature range
Lead temperature 1/16 inch from case for 60 seconds J package
Lead temperature 1/16 inch from case for 10 seconds: N package

NOTES: 1. Voltage values, except differential voltages are with respect to network ground terminal.
2, Strobe and gate input voltages must be zero or positive with respect to network ground terminal,

recommended operating conditions

VCC+ v v v v v e e e e e
VCC= « + & v v e e e e e e
Vief - . . .

MIN
4.75
—4.75
15

AY

-7V

5V

55V

. 55V
. Z55°C 10 125°C
.. 0°Cto70°C
. —65°C to 150°C
. 300°C

. 260°C

NOM MAX UNIT
5 5.25 \
-5 525 \%
40 mV
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TYPES SN5520, SN7520
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS

FUNCTION TABLE

JORN

DUAL-IN-LINE PACKAGE (TOP VIEW)

INPUTS OUTPUTS
A B Gy Gz Sp S| Y 2z STROBE GATE OUTPUTS STROBE GATE
X X L X X X|H &z Veer Sa Gy 74—~ S Gz GND
H X X X H X|H Gz
X H X X X H|H &Gz
L L H X X X L H
L X H X X L L H
X L H X L X L H
X X H X L L L H
X X X L X X[ X H
definition of logic levels
INPUT H L X
AorBt |V|p> Vymax |Vip<Vymin| lrrelevant Coxt A1 AZ, Vg +Vye  BI Voo
Any GorS | Vi =Viymin | V)<V max | lrrelevant INPUTS INPUTS
TA and B are differential voltages (V|p) between A% and . . =
A2 or B1 and B2, rESpectivelj. F<(>r :r?:se cireuits, Vp is positive logie: Y = E’Y +.;_\ ! SA *B- SB
considered positive regardless of which terminal of each 2= (_;Z Y - = = -
pair is positive with respect to the other. zZ= Gz + GY(A * SA)(B + SB)

electrical characteristics over recommended operating free-air temperature-range, VCC+=5V,V¢ogc—=-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPE MAX|UuNIT
FIGURE
v 15 my TaA=0°Cto 70°C 1 15 19
= m
Differential-input threshold } ref Ta = —55°C to 125°C, SN5520 only 10 15 20 v
m
voltage Ta=0°Cto70°C 36 40 44
Vief =40 mV B =
Ta=-55"C10125°C, SN5520 only 35 40 45
Vyef =40 mV, A\ =V
Common-mode input firing ref . 118) IH
VICF none | Common-mode input pulse: 2.5 \
voltage (see Note 3)
t <156ns, tf <15 ns, tyw =50 ns
Veer =525V, |Tao=-55"Ct00°C, SNB5520 only 100
hg Differential-input bias current 2 Vee—=-5.25V,| Ta=0°Cto 70°C 30 75| uA
Vip=0 Ta=70°Cto 125°C, SN5520 only 75
lio Differential-input offset current 2 Vce+ =525V, Vegc—=-5.25V, Vip=0 0.5 nA
High-level input voitage
VIH 9 P ) 9 3 2 v
(strobe and gate inputs)
Low-level input volt:
VlL ow-level inpu \{0 age 3 08 v
(strobe and gate inputs)
VQH  High-level output voltage 3 Vec+ =475V, Vee-=-475V, loH =—400pA | 24 4 \4
VoL  Low-level output voltage 3 Vee+ =475V, Vee—=-475V, loL =16 mA 025 04| V
| High-level input current 4 |Veee=525V, Veeo=-525V,  Vip=24V 20| pa
IH (strobe and gate inputs) Cer = ' cc- i ! Ih== K
! Low-level input current 4 |veer=525V, Veoo=-525Vv, V| =04V 1 -16| ma
L (strobe and gate inputs) ce+ 7= ’ cC—"—> ! L= epm
| Short-cireuit output 5 |Vcc+=525V, Vge-=-525V,  Ta = 25°C 3 5| mA
OS] cyrrent into Y ce+ = o ’ cc- ’ ! A" - T
| Short-circuit output 5 [Veer=525V, Voo =-525V,  Tp = 26°C 24 35| maA
O812) ¢yrrent into 2 cer= o>V cc- : ' A ! 2P
Icc+  Supply current from Voot 6 Vee+=525V, Veg—=-525V, Ta=25C 28 40| mA
Icc—  Supply current from Voo — 6 Vee+ =525V, Vee.=-5.25V, Tp=25C —14 —-20| mA
Al typical values are at Vegs = 5V, Veg— = =5V, Ta = 25°C.

NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The common-mode input signal israpplied when the strobe is high.
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TYPES SN5520, SN7520

DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS

switching characteristics, Vcc+ =5V, Vgc— = -5V, Cext = 100 pF, TA = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP ‘ MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT | FIGURE
1 25 40
PLH(DY) A1-A2 OR B1-82 v 28 | c_=15pF, R_-2889 ns
tPHL(DY) 20
1 30
PLH(DZ) A1-A2 OR B1-B2 z 28 | cL=15pF, R_=288Q ns
tPHL(DZ) 35 55
1| 15 30
PLH(SY) STROBE A OR B Y 28 | cL=15pF, R_-2880 ns
tPHL(SY) 20
1 30
PLH(SZ) STROBE A OR B z 28 | c_-15pF, R_=-2880 ns
tPHL(SZ) 35 55
1 15 25
PLH(GY, Y) GATE Gy v 20 | cL=15pF, R_-288Q ns
tPHL(GY, Y) 10
t] 15
PLH(GY, 2) GATE Gy z 29° | cL=15pF, R =-2880 ns
tPHL(GY, Z) 20 30
15
IPLH(GZ, 2) GATE G z 30 | CL=15pF, R_=288% ns
tPHL(GZ, 2) 10 20
typical recovery and cycle times, Vgc+ =5 V, Vcg— = -5V, Cext > 100 pF, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD - 20 ns
(see Note 4) Vip=2V, t=t=20ns
. Common-mode-input overload recovery time Common-Mode Input Pulse: 20 ns
orC (see Note 5) Vig=%2V, t,=t;=20ns
teyelmin) Minimum cycle time 200 ns
NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-

overload signal prior to the strobe-enable signal.

5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

schematic

CC+

L

+
vref

A1l
INPUTS
{M:FD

STROBE Sa

B1
INPUTS
sz::l-

+—
1
N
ha
3
ha |
h

STROBE Sg

L —

v

pe—

cC—

OUTPUT Z

GND

!
GATE
G

GATE
Y Gz
OUTPUT

Y
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TYPES SN5522, SN7522

DUAL-CHANNEL SENSE AMPLIFIERS

FUNCTION TABLE

INPUTS OUTPUT JORN
A B G Sa Ss Y DUAL-IN-LINE PACKAGE (TOP VIEW)
L L H X X H
L X H X L H STROBE GATE GND QYT STROBE GND
Xx L H L x H Vee+ SA G 2 Y Sy R 1
X X H L L[| H sl prfjujjiolls
X X Lt X X L
H X X H X L
X H X X H L
definition of logic levels
INPUT H L X
Aor Bt Vip = Vtmax | Vip < VT min | lrrelevant
D Tt DT vfl234IsIsfl77]8
Any GorS | V= Vigmin | V| < Vj_max | Irrelevant
Cext “Veet *Vrer \B1_ B2, Veoo
TA and B are differential voltages {(V|p) between A1 and INPUTS INPUTS
A2 or B1 and B2, respectively. For these circuits, V|p is . N AT LE vELT
considered positive regardless of which terminal of each positive logic: Y=GlA+ SAHB + SB)
pair is positive with respect to the other, )
electrical characteristics over recommended operating free-air temperature range, Vcc+=5V, Vcec—-=-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPT MAX [UNIT
FIGURE
Ta=0°Cto70°C 1 15 19
. o Veef =15 mV g g
v Differential-input threshold 7 Ta=-55Cto125°C, SN5522 only 10 15 20 v
m
T \oltage TA=-0°Cto70°C 36 40 44
Vref =40 mV S g
Ta =-55"Cto 125 C, SN5522 only 35 40 45
Vief =40mV, \ =V
Common-mode input firing ref 5 18) tH
VicF none |Common-mode input pulse: 25 \
voltage (see Note 3)
ty < 15ns, tf < 15 ns, tyy =50 ns
Vee+ =525V, {Ta=-55°Cto0°C, SN5522 only 100
Iig Differential-input bias current 2 Veg— = -5.25 V, |TaA =0°C to 70°C 30 75 | LA
Vip=0 TA =70°Ct0125°C, SN5522 only 75
1o Differential-input offset current 2 Veec+ =525V, Vee—=-525V, Vip=0 0.5 HA
High-level input voltage
Vi gh-level inpu v ag 8 2 v
(strobe and gate inputs)
Low-level input voltage
ViL put voltag 8 08| v
{strobe and gate inputs)
VoH  High-level output voltage 8 Vec+ =475V, Veoe—=-475V, lIoH = —400 uA | 2.4 4 Vv
VoL Low-leve! output voltage 8 Vee+ =475V, Ve =-475V, loL =16 mA 025 04| V
: High-level input current 9 Vec+ =525V, Vee-— 5.25 V, VIH=24V 40 | uA
H (strobe and gate inputs) Vee+ =525V, Vee—=-5.25V, Viy=5.25V 1] mA
[ Low-level input current 9 V 525V A\ 5.25 V, A 04V 1 1.6 A
=5. s _ =5, L = 0. -1 —-16|m
I (strobe and gate inputs) cc+ cc L
IoH High-level output current 10 Vee+ =475V, Vee— 4.75 V, Vp=5.25V 250 | uA
10s Short-circuit output current " Vee+=525V, Vee—=-5.25V, Ta= 25°C —2.1 —35| mA
Icc+  Supply current from Voc+ 6 Vee+ =525V, Vgoec—=-525V, TA=25"C 27 40 | mA
Icc—  Supply current from Voo— 6 |Vcc+-=525VY, Vgo.--525V, Ta=25C ~15 —20| mA

tAll typical values are at Veey = 5 V, Veg— = —

5V, Ta=25C.

NOTE 3: Common-mode input firing voltage is the minimum common-moda voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high.
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TYPES SN5522, SN7522
DUAL-CHANNEL SENSE AMPLIFIERS

switching characteristics, Voc+ =5 V, Vcg— = —5 V, Cext > 100 pF, Ta = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT | FIGURE
t 20
PLH(D) A1-A2 OR B1-B2 v 31 |cL=15pF, RL=2880 ns
tPHL(D) 30 45
1] 20
PLH(S) STROBE A OR B Y 31 | cL=15pF, R_=2880 ns
tPHL(S) 20 40
t 10
PLH(G) GATE Y 32 | cL=15pF, R_=-2880 ns
tPHL(G) LI
typical recovery and cycle times, Vcc+ =5V, Vgc— = -5V, Cext = 100 pF, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD - 20 ns
(see Note 4) VID=2V, t,=t;=20ns
¢ Common-mode-input overload recovery time Common-Mode Input Pulse: 20
ns
orC {see Note 5) Vic=%2V, t,=tf=20ns
teyc(min) Minimum cycle time 200 ns
NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential
input-overload signal prior to the strobe-enable signal.
5, Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.
schematic
VCC+ o L‘
f{ cext
+ <
Vet 1
— o
ha
Al e
INPUTS 1 ! %
A2 D—‘ = R
L
STROBE A OUTPUT Y
B1 i GND 2
INPUTS L]
B2 ,1— 3 GATE
T 4
STROBE B
Vee- ©
o GND 1
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TYPES SN5524, SN7524
DUAL SENSE AMPLIFIERS

FUNCTION TABLE JORN
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW)
A s w QUTPUT QUTPUT
STROBE 1w GND 2w STROBE GND
H H H cc+ 1S 2 25 NC 1
L X L B ]2 0189
X L L
definition of logic levels
INPUT H L X ——
At VID = VT max | VID < VT min | Irrelevant
S V12 ViH min | VI < VIL max | Irrelevant i 2 3 8
1A 2, Vit +V v
TA is a differentiat voltage (V| p} between A1 and A2. For Coxe 121 12 ret *Vref 282, Vee-
these circuits, V|p is considered positive regardless of INPUTS INPUTS
which terminal is positive with respect to the other, positive logic: W = AS
NC—No internal connection
electrical characteristics over recommended operating free-air temperature range, Vcc+=5V, Vgcg—==-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPE MAX [UNIT|
FIGURE
Ta =0°C to 70°C 11 15 19
. Vief=15mv A ;
v Differential -input threshold 12 Ta=-55Cto125°C, SN5524 only 10 15 20 v
5 5 m
T voltage TA=0°Cto70°C 36 40 44
Vyef =40 mV > =
Ta =-55Cto 125 C, SN5524 only 35 40 45
Vyef =40 mV, v =V
Common-mode input firing ref m ) 1{S) IH
VicE none | Common-mode input pulse: 25 v
voltage (see Note 3}
ty < 15ns, tf < 15ns, ty =50 ns
Vet =525V, |Ta=-55°Cto0°C, SN5524 only 100
[IT:] Differential-input bias current 2 Vee—=-5.25V,[Ta =0°C to 70°C 30 75| kA
Vip=0 Ta=70°Cto 125°C, SN5524 only 75
[ITe) Differential-input offset current 2 Vce+ =525V, Veg—=-5.25V, Vip=0 0.5 BA
High-level input voltage
Vin ig v input voltag 13 2 v
{strobe inputs)
Low-level input voltage
viL @ input voltag 13 08| v
{strobe inputs)
VoH  High-level output voltage 13 Vec+ =475V, Vec—=-475V, loH=—400 A | 24 4 A\
Vot  Low-level output voltage 13 Vee+ =475V, Veoc—=-475V, loL =16 mA 025 04| V
. High-level input current 14 Vee+ =525V, Veg—-=-5.25V, VIH=24V 40| kA
tH (strobe inputs) Vee+ =625V, Vgo—=-5.25V, VIH=5.25V 1| mA
I Low-level input current 14 |vees=525V, V, 525V, V| =04V 1 -16| ma
=5, i _ =_5, , =0. -1 —-16(m
L (strobe inputs) cer cc L
los Short-circuit output current 15 Vee+ =525V, Vee-=-5.25V, Ta=25°C 2.1 —-3.5| mA
Icc+  Supply current from Veg+ 6 Vee+ =525V, Vee—=-5.25V, Ta=25°C 25 40| mA
lcc— Supply current from Voo — 6 Vee+ =625V, Vee—=-525V, Ta=25°C —-156 —20| mA
fan typical values are at Vog+ =5V, Vog—=—5V, Ta = 25°C.

NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch, The common-mode input signal is applied when the strobe is high.
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TYPES SN5524, SN7524
DUAL SENSE AMPLIFIERS

switching characteristics, Vcc+ =5V, Vcc— = -5V, Cext > 100 pF, TA = 25°C

PROPAGATION DELAY TIMES TEST
TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL | FROMINPUT | TO OUTPUT | FIGURE
1 % 40
PLH(D) A1-A2 w 33 CL-15pF, R_-2880 ns
tPHL(D) 20
T 5 30
PLHI(S) STROBE w 33 CL=15pF, R_ =2880Q ns
PHL(S) 7

typical recovery and cycle times, Vcc+ =5V, Vec— =—5 V, Cext > 100 pF, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. Differential-input overload recovery time Differential Input Pulse: 20
orD (see Note 4) Vip=2V, t=t=20ns ne
t Common-mode-input overload recovery time Common-Mode Input Pulse: 20
orC (see Note 5) Vic=#2V, t=t;=20ns ns
teyc(min) Minimum cycle time 200 ns

NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-
overload signal prior to the strobe-enable signal.
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

schematic
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TYPES SN5528, SN7528

DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

FUNCTION TABLE

INPUTS | OUTPUT
A S w

H H H

L X L

X L L

definition of logic levels

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

Vees

16

STROBE ouTh

P 1S 1w

151l

UTS srrose

2W 2S 2P

ijnijw

GND

INPUT H L X e
At VIDZVTmax |VIDS VT mjn | Irretevant {1 || /X :'A -———
S V12 ViH min | VI < ViL max | Irrelevant
Pll2[13]]4]S(|6(]7(]8
T A is a differential voltage (V|p) between A1 and A2. For Cext 1Al 1A2Z =V +Vi¢ 2A1 2A2 Vool
these circuits, V|p is considered positive regardless of
which terminal is positive with respect to the other.
positive logic: W=AS
electrical characteristics over recommended operating free-air temperature range, Vcc+ =5V, Vcc—-=—-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPE MAX [UNIT
FIGURE
Ta =0°C to 70°C 1 15 19
. P Vref =15 mV ) o
v Differential-input threshold 16 Ta=-55"Cto125°C, SN5528 only 10 15 20 v
m
T voltage Ta=0°Cto70°C 36 40 44
Vref =40 mV g q
Ta=-55Cto125°C, SN5528 only 35 40 45
Vief =40 mV, Vi(g) =V
v Common-mode input firing Crei m de i [I(S’l IH 25 v
none ommon-mode input pulse: +2.!
ICF voltage (see Note 3) en putp
ty <15 ns, tf < 15ns, ty =50 ns
Vee+=525V, [Tao=-55°Cto0°C, SN5528 only 100
IT:1 Differential-input bias current 2 Vee—=-5.25V,|Ta=0°Cto 70°C 30 75| rA
Vip=0 Ta =70°Cto 126°C, SN5528 only 75
1o Differential-input offset current 2 Vee+ =925V, Vec-=-525V, Vip=0 0.5 uA
High-level i t voltage
Vin igl v input voltag 17 2 v
(strobe inputs)
Low-level input voltage
ViL . 17 08| V
(strobe inputs)
VoH  High-level output voltage 17 Vee+ =475V, Vee-—=-475V, loH=—400uA | 2.4 4 \
VoL  Low-level output voltage 17 Vec+ =475V, Veeo-=-475V, loL =16 mA 025 04| V
: High-level input current 18 Vee+=5.25V, Veg—=-5256V, ViH=24V 40| A
H (strobe inputs) Vec+=5.25V, Veeg-=-525V, VIH=5.25V 1| mA
| Low-level input current 18 Vv 5.25V, Vi 6525V, \" 04vVv 1 1.6 A
=5 . . = =5 =0. -1 -16( m
L {strobe inputs) cer cc ' i
los Short-circuit output current 19 Vee+ =525V, Veg-=-525V, Ta =25°C -2.1 —3.5( mA
Icc+  Supply current from Voo Vee+=5.25V, Vee-=-525V, Ta=25"C 25 40 mA
Icc—  Supply current from Voo_ Vocr =525V, Vogo_ =-525V, Ta=25C —15 20| mA

tan typical values are at Vocy+ =5V, Vge— =-5V,

Ta=25°C.

NOTE 3: Common-made input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high.
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TYPES SN5528, SN7528
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

switching characteristics, Vcc+ =5V, Vcc—-=-5V, Ta = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT FIGURE
1 25 40
PLH(D) A1-A2 w 34 CL=15pF, R_=288Q ns
tPHL(D) 20 ns
" 15 30
PLH(S) STROBE w 34 CL=15pF, R_=2889 s
tPHL(S) 20 ns
typical recovery and cycle times, Vcc+=5V, Vgc—-=-5V, Ta =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD 20 ns
(see Note 4) Vip=2V, tf=20ns
Common-mode-input overload recovery time Common-Mode Input Pulse:
torC 20 ns
(see Note 5) Vic=2%2V, tr=t=20ns
teyclmin) Minimum cycle time 200 ns

NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input
overioad signal prior to the strobe-enable signal.

5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enable signal.

schematic

VCC+ L
f‘ Cex(
+
vref —¢
TEST POINT 1P
1A1 LN
INPUTS 9
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TYPES SN55232, SN75232
DUAL SENSE AMPLIFIERS

FUNCTION TABLE

JORN
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW)
- = s‘rROBEOUTPUTGNDOUT'PUTSTROBE GND
w 2w
H H L Veer 1s 2 1
L X H
1611 L]
X L H 3
definition of logic levels
INPUT H L X
At VID 2 VT max | VID < VT min | trrelevant
S Vi 2 ViH min | VI < VIL max | lrrelevant
IRIRZIERIERIRRIERIRRIR
T A is a differential voltage {V|p) between A1 and A2. For NC  TA1  1A2 -V ¢ +V oy 2A1 2A2, Ve
these circuits, V|p is considered positive regardless of INPUTS INPUTS
which terminal is positive with respect to the other; —
positive logic: W= AS
NC—No internal connection
electrical characteristics over recommended operating free-air temperature range, Vcc+ =5V, Vcc—-=-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPI MAX|uNIT
FIGURE
Ta =0°Cto 70°C 11 15 19
" L Vief =15 mV g g
v Differential-input threshold 20 Ta=-55"Cto125°C, SN55232 only 10 15 20 mv
T voltage v —aomy |TATOCto70°C 36 40 44
= m
ref Ta =-55°C t0 125°C, SN55232 only 35 40 45
Vref =40 mV, A =V
Common-mode input firing ref . 1(s) H
VicF . none | Common-mode input pulse: 125 \%
voltage (see Note 3)
ty < 15ns, tf < 15ns, tw =50 ns
Vcer =525V, |TA=-55Cto0°C, SN55232 only 100
hg Differential-input bias current 2 Vee— = —5.25 V, |[Ta =0°Cto 70°C . 30 75| kA
Vip=0 Ta=70°Cto125°C, SN55232 only 75
{Te) Differential-input offset current 2 Vee+=5.25V, Veg—=-525V, Vip=0 0.5 BA
High-level input voltage
VIH e v e 9 21 2 A\
{strobe inputs)
Low-level input voltage
ViL X P 9 21 08| V
(strobe inputs)
IOH High-level output current 21 Vee+ =475V, Voy=5.25V 250| upA
VoL  Low-level output voltage 21 Vee+ =475V, loL =16 mA 025 04} V
| High-level input current 22 Vee+=56.26V, ViH=24V 40} uA
tH (strobe inputs) Vee+ =5.25V, VIH=56.25V 1} mA
I Low-level input current 22 |Vger =525V, V. 525V,  V|L=04V 1 16| ma
=5. — = —O. ' = 0. - =W m
L (strobe inputs) ceC+ ! cc IL
Icc+  Supply current from Voot 6 Vee+ =625V, Veg—.=-525V, Ta=25"C 25 40] mA
Icc—  Supply current from Voeo— 6 Vee+ =625V, Vge—=-56.25V, Ta=25°C -15 -20( mA
tan typical values are at Voc+ =5V, Veg—=—-5V, Ta = 25°C,

NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high.
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TYPES SN55232, SN75232
DUAL SENSE AMPLIFIERS

switching characteristics, Vec+ =5V, Vec—=-5V, TA =25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT

SYMBOL | FROMINPUT | TO OUTPUT | FIGURE

4 25

PLH(D) A1-A2 w 35 CL=15pF, R_-2880 ns
tPHL(D) 25 40
1

PLH(S) STROBE w 5 CL=15pF, R_=288% 25 ns
PHL(S) IED

typical recovery and cycle times, Vec+ =5V, Veg—=-5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
¢ Differential-input overload recovery time Differential Input Pulse: 20 N
orD (see Note 4) Vip=2V, te=t;=20ns ¢
Common-mode-input overload recovery time Common-Mode Input Pulse:
forC (see Note 5) Vic=%2V, tr=tf=20ns 2 ns
teye(min) Minimum cycle time 200 ns

NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-
overload signal prior to the strobe-enable signal.
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

schematic
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TYPES SN55234, SN75234
DUAL SENSE AMPLIFIERS

FUNCTION TABLE

JORN
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW)
A S w OUTPUT __ OUTPUT
STROBE 3y GND oy STROBE GND
H H L CC+ 1S 2 23 NC 1
LX H wjs{luwfjujjn{fuijwo}ls
X L H
definition of logic levels
INPUT H L X
At VID 2 VT max | VID < VT min | lrrelevant
S VI = ViHmin | VI € VIL max | Irrelevant 1 2 3 4 5 6 7 8
NC TAZ, Vigp *V 2A1  2AZ, Vooo
T A is a differentia voltage (V) between A1 and A2, For vel el ce
these circuits, V|p is considered positive regardless of INPUTS INPUTS
which terminal is positive with respect to the other. positive logic: W = AS
NC—No internal connection
electrical characteristics over recommended operating free-air temperature range, VCCc+=5V, Vcc==-5V
(unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN TYPE MAX |UNI
FIGURE
TA =0°Ct0 70°C 1115 19
. - Vref =15 mV g g
v Differential-input threshold 20 Ta =-55"Cto125°C, SN55234 only 10 15 20 mv
T Voltage v aomy |TAZO°Cro70°C 36 40 44
= m
ref Ta = —55°C to 125°C, SN55234 only 35 40 45
Vief =40 mV, Vi) = V
Common-mode input firing ref ) 11s) IH
VicF none | Common-mode input pulse: 25 Vv
voltage (see Note 3}
t, < 15ns, tf < 15 ns, ty =50 ns
Vee+ =526V, |Ta=-55°Cto0°C, SN55234 only 100
B Differential-input bias current 2 Veeg—=-5.25 V,[Ta =0°Cto 70°C 30 75| uA
Vip=0 TA=70°Cto 125°C, SN65234 only 75
o Differential-input offset current 2 Vec+=525V, Veg-=-5.25V, Vip=0 0.5 A
High-level input voltage
ViH .g . P 9 21 2 v
(strobe inputs)
Low-level input voltage
ViL . 21 08| v
(strobe inputs)
VoH  High-level output voltage 21 Vee+=4.75V, Veec-=-475V, loH =—400 uA| 2.4 4 v
VoL  Low-level output voltage 21 Vee+ =475V, Veg-=-475V, loL =16 mA 025 04| V
, High-level input current 2 Vec+=5.25V, Vee-=-525V, ViH=24V 40| pA
M (strobe inputs) Veer =625V, Voo - 525V,  Vip-525V [ mA
I Lowrlevel input current 22 |Veer=525V, V. 525V,  V|L=04V 1 16| mA
=5, , _=_s5. ’ = 0. 1 —16| m
i (strobe inputs) cc+ cc L
los Short-circuit output current 23 Vee+=5.25V, Vee-=-525V, Ta=25C -2 —3.5 mA
lcc+  Supply current from Voo+ 6 Vec+=5.25V, Vgc-=-525V, Ta=25C 25 40| mA
Icc— Supply current from Ve 6 Vce+=5625V, Vee-=-5.25V, Ta=25°C —-15 20| mA
+ AN typical values are at Ve =5V, Vog = —5 V, Ta = 25°C.

NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the

specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high,
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TYPES SN55234, SN75234
DUAL SENSE AMPLIFIERS

switching characteristics, Vgc+ =5V, Vegc—-=-5V, Ta = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX [ uNIiT
SYMBOL FROM INPUT TO OUTPUT FIGURE
t 25
PLH(D) A1-A2 w 35 CL=15pF, RL_=288Q ns
PHL(D) 25 40
t
PLH(S) STROBE w 35 CL=15pF, RL=288Q 2 ns
tPHLIS) 15 30
typical recovery and cycle times, Vec+ =5V, Vee—==-5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD 20 ns
(see Note 4) Vip=2V, ty=tf=20ns
Common-mode-input overload recovery time Common-Mode Input Pulse:
torC 20 ns
(see Note 5} Vic=#%2V, 1t =t=20ns
teyelmin) Minimum cycle time 200 ns

NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-
overload signal prior to the strobe-enable signal.

5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enable signal.

schematic
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TYPES SN55238, SN75238
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

.FUNCTION TABLE

JORN
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW)
A_S w OUTPUTS
H H L STROBE STROBE
Voo w15 W TEW 25 2P GND
L X H
X L H 16 9

definition of logic levels

INPUT H L X
At VID 2 VT max | VID < VT min | Irrelevant
S VI2ViH min | V1 < VIL max | Irrelevant

YIl2113f141(5]16f[j71]8

tA is a ditferential voltage (VID) between A1 and A2, For NC TAT  1A2 =V, +Vep 2A17 2A2 Veoo
these circuits, V|p is considered positive regardless of

which terminal is positive with respect to the other.
positive logic: W= AS

NC—No internal connection

electrical characteristics over recommended operating free-air temperature range, Vcc+=5V, Vgec—=-5V
(unless otherwise noted)

TEST
PARAMETER TEST CONDITIONS MIN TYPT MAX |[UNIT
FIGURE
‘ TaA=0°Cto70°C 11 15 19
" o1 Vref = 15 mV S S
v Differential-input threshold 2 Ta =-55"C to 125°C, SN55238 only 10 15 20 mv
T voltage TA=0Cto70°C 36 40 44
Vyef =40 mV 5 5
Ta=-55"Cto125°C, SN55238 only 35 40 45
Vigf =40 mV, 9 =V
Common-mode input firing ref 3 1s) H
Vicr | none  |Common-mode input pulse: 25 \
voltage (see Note 3)
tr <15ns, tf < 15 ns, tyw =50 ns
Vec+ =526V, [Ta=-55°Ct00°C,  SN55238 only 100
hB Differential-input bias current 2 Vee— =-5.25V,| TA =0°C to 70°C 30 75| wA
Vip=0 T =70°Cto 125°C, SN55238 only 75
lio Differential-input offset current 2 Vee+ =525V, Vee-=-5.25V, Vip=0 0.5 HA
High-level input voltage
vy | onievelinputvoltag 25 2 v

(strobe inputs)

Low-level input voltage
ViL ) 25 08| Vv
(strobe inputs)

VoH  High-level output voltage 25 Vee+ =475V, Vog-=-475V, IoH = —400 uA | 2.4 4 \%
VoL  Low-leve! output voltage 25 Vee+ =475V, lgL =16 mA 025 04| V
I High-level input current 26 Vee+ =525V, Veg-=-525V, VIH=24V 40| kA
(strobe inputs) Vee+ =525V, Veg-=-5.25V, VIH=5.25V 1| mA
L “owdevelinputcurrent 26 |Veor=525V, Voo =-525V, V| =04V -1 —16| ma
(strobe inputs)
los Short-circuit output current 27 Vee+ =625V, Vee-=-525V, Ta=25°C =21 —-3.5| mA
Icc+  Supply current from Voo 6 Vee+ =525V, Veg-=-5.25V, TA=25C 25 40 | mA
Icc—  Supply current from Vo 6 Vee+ =525V, Vgog—=-5.25V, Ta=25°C -15 20| mA
tan typical values are at Ve =5V, Ve = =5V, Tao = 25°C.

NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high.
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TYPES SN55238, SN75238
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

switching characteristics, Vcc+ =5V, Vgc—=-5V, Ta = 25°C

PROPAGATION DELAY TIMES TEST
TEST CONDITIONS MIN TYP MAX | UNIT

SYMBOL | FROM INPUT | TO OUTPUT | FIGURE

t 25

PLH(D) A1-A2 w 36 CL=15pF, R_=288 ad
PHL(D) 25 40 ns
1] S

PLH(S) STROBE w 36 CL-15pF, R_=288Q [ "
TPHL(S] B 30 | ™

typical recovery and cycle times, Vcc+ =5V, Vecec-=-5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. Differential-input overload recovery time Differential Input Pulse: 20 ns
orD {see Note 4) Vip=2V, tf=20ns
¢ Common-mode-input overload recovery time Common-Mode Input Pulse: 20 ns
orC (see Note 5) Vic=%2V, tr=t=20ns
teye(min) Minimum cycle time 200 ns

NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input
overload signal prior to the strobe-enable signal.
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

Veet © L
Al

1
T

schematic

1
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst

TEST TABLE
CIRCUIT INPUTS Vot Vib OUTPUT Y OUTPUT Z
TYPE Vo IoH oL Vo 10H loL
A1-A2or B1-B2 15 mV <11 mV <04V 16 mA =24V —400 uA
SN5520/ A1-A2or B1-B2 15 mV >19 mV =24V —400 uA <04V 16 mA
SN7520 A1-A2 or B1-B2 40 mV <36 mV <04V 16 mA =24V —400 uA
A1-A2 or B1-B2 40 mV >44 mV =224V —400 pA <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with the other pair grounded.
FIGURE 1-V1

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.

52 TEXASl INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst {continued)

STROBES
(SEE TABLE
BELOW)

hi1
(1}

SEE
NOTES
42) |AanaB

.

NOTES: A. Each preamplifier is tested separately. Inputs not under test are grounded.
B. IIg= I|(1) or lj(2) (limit applies to each); Ij0 = I|(1)—I|(2); I|(1)and I|(2) are the currents into the two inputs of the pair under
test.

PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE)

LEAVE OPEN

e

APPLY GND OTHER

SA. SB

Ol@)

SA. Sg, GND 2

100 pF to GND APPLY Ve

CIRCUIT TYPES

c Gy, Gz

SNE520, SN7520

G R, Y
SN5522, SN7522 6 @@ @ @
SN5524, SN7524 Cext 15, 28, GND 2 W, 2w

' ®O & @

¢ 18, 25 1P, 2P, 1W, 2W
SN6528, SN7528 Ce§t @ @@
SN55232, SN75232, 1S, 25, GND 2 W, 2w
SN55234, SN75234 @@ @

18, 25

SN55238, SN75238

@O

3
.
o
=
N
=

S5

FIGURE 2-1yg, l|0

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

TEST ]
Vin=2v PER
VL =08V FUNCTION
t TABLE Veero Veer
- = 0
G G (19 ® @
S SA Gy Gz
r - it |
b Al 0 : 1
1
SEE | Iy
funcrion | 222G . X \.on
- )
Vip=40mV e | g, - 17 rest
- B PER
L=GNO 2 ) z | FuncTion loL
= - =G 0 TABLE ~
L-_\
v",.zomvo_.___ﬁb_i
| VoH
1 1 SN5520/SN7520 CIRCUITS VoL
FIGURE 3—VH. ViL. VOH. VoL
ItH
—
Vin SEE
v TEST |
L TABLE Vees
[ = Q

SEE

Vip=40mv TEST

TABLE

Vygt = 20 mV O

= T =
TEST TABLE
TEST INPUT | INPUT | STROBE | STROBE | GATE | GATE
Al B1 Sa Sg Gy Gz
ljH at STROBE Sp GND GND ViH ViL ViL ViL
I{H at STROBE Sg GND GND ViL ViH ViL ViL
I|H at GATE Gy Vip Vip ViH ViH ViH ViL
I|H at GATE Gz GND GND ViL ViL VIH ViH
ljL at STROBE Sp Vip GND ViL ViL ViL ViL
ljL at STROBE Sp GND Vib ViL ViL ViL ViL
ljL at GATE Gy GND GND ViL ViL ViL ViL
l)L at GATE Gz GND GND ViL ViL ViL ViL

FIGURE 4-l)y, 1L

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitst {continued)

Vief =20 mVO

llosm

FIGURE 5-1gg

NOTE A: When testing lgg(y), Pin 10 is open; when testing !gg(z). Pin 10 is grounded.

TEST
POINTS
Vee—o (OPEN]) STROBES oVecr

Vyef=20mV O

PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE)

CIRCUIT TYPES 100 pF to GND APPLY GND LEAVE OPEN
C Gy, Gz, SaA. SB Y, 2

o) @GOG @)
Coxt G SA.S8,GND 2 Ry, Y

SN5522, SN7522

Sl
SN5524, SN7524 ‘65‘ 23 ND 2 @

SN5528, SN7528 Coxt 18 25 1P 20, W, 200
’ ® O OB
SN55232, SN75232, 1S, 2S,GND 2 1w, 2w !
SN55234, SN75234 BO ® @® !
1S, 25 1P, 2P, 1W, 2W

SNE5238, SN75238 @ @@@

FIGURE 6-I¢cc+. lcc—

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520

SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

SN5522/SN7522 CIRCUITS

TEST TABLE
CIRCUIT INPUTS Vet Vio OUTPUT
TYPE Vo loH loL
A1-A20rB1B2 | 15mV | <11mV | >24V | —400 pA
SN5522/ | A1-A20rB1-B2 [ 15mV | >19mV | <04V 16 mA
SN7522 A1-A20rB1-B2 | 40mV | <36mv | >2.4V [ —400 uA
A1-A20rB1-B2 | 40mV | >44mV | <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with the other pair grounded.

FIGURE 7-V1

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

[~ Test
ViH=2Vo—] R

PE
- FUNCTION
viL=08vo— FURCHID

- —

SEE
JFUNCTION
—s0mvo—] TABLE
Vip=40mv Hed0my
L=GND

100 pF
TT™°

FIGURE 8-V |4, ViL. VoH. VoL

iH
Vin SEE ]
TEST
viL TABLE
T -
-
SEE
TEST
Vip = 40mV Taee

Vyef = 20 mY O]

1 T 100pF
TEST TABLE
TEST INPUT INPUT | STROBE | STROBE GATE
A1 B1 sa Sg G
ljH at STROBE Sp GND GND VIH ViL ViH
) at STROBE Sp GND GND ViL Vix ViH
lIH at GATE Vip Vip Vi VIH ViH
ljL at STROBE Sp Vio GND ViL ViL VIH
I|L at STROBE Sg GND Vip ViL ViL ViH
ljL at GATE GND GND ViL ViL ViL

FIGURE 9—-l14, 1L

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

Vit =20mV O

Vief =20mV O

FIGURE 11-lgg

1 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst {continued)

SEE
TEST
TABLE ,\IOL
VoH
Vou
TEST TABLE
CIRCUIT OUTPUT
INPUTS Vyef Vip
TYPE Vo loH oL
A1-A2 15 mV <11 mV <0.4V 16 mA
SN5524/ A1-A2 15 mV =19 mV >24V —400 uA
SN7524 A1-A2 40 mV <36 mV <0.4 Vv 16 mA
A1-A2 40 mV >44 mV =24V —400 A
NOTE A: Each pair of differential inputs is tested separately with its corresponding output.
FIGURE 12-Vy
. Test ]
Vi~ 2V TesT
- FUNCTION
Vi =08V Taate |
-
]
SEE TEST X "
FUNCTION PER .
Vip = 40 mv TABLE FUNCTION oL
H=40mV TABLE
L= aND ‘\
= - b
Vou 4

Vret = 20 mV o—————

1|

FIGURE 13_VIH’ V“_, VOH' VOL

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

@
Vip=40mV o
1D =40 m
o
’ 1
0 1 L—5 !
Vyet = 20 v 0————————1(5) ! :
® : } i
L?{ _SNS524/5N7524 CIRCUITS |}
e
TEST TABLE
TEST INPUT 1A1 INPUT 2A1 | STROBE 1S | STROBE 2S
1j4 at STROBE 1S GND GND Viy ViL
l}H at STROBE 25 GND GND ViL VIH
l)L at STROBE 1S Vip GND ViL ViL
I} at STROBE 28 GND Vip ViL ViL
FIGURE 14—1jy, Ij
vee-9 IVcco

Vip = 40 mV O—t

Viref = 20 my O——————

J- I‘OOpF

FIGURE 15-|

os

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-¢ test circuitst (continued)
Vee-o

SEE
TEST

TABLE 1\|0L

1
I
N - ! [, |
Vret © O 7 | VoH
| - \
O L SN5528/SN7528 CIRCUITS !

100 pF

F

EE

P
e
35 |2
@ ®

— i

-

|

|

i

i

1

|

I

|
||}——@—II

]
ilje———— §
e —

T

TEST TABLE

CIRCUIT OUTPUT
INPUTS Vief Vip
TYPE Vo loH oL
A1-A2 15mV | <11mV | <04V 16 mA
SN5528/ A1-A2 15 mV >19mV 224V —400 uA
SN7528 Al1-A2 40mV | <36mV | <04V 16 mA
A1-A2 40mV | >44mV | >24V | —400pA

NOTE A: Each pair of inputs is tested separately with its corresponding output.

FIGURE 16—Vt

B
- FUNCTION
Vi =08V TRABLE -
POINTS
Vee-0 {OPEN) PVee+
25 |1
® '®
11 W‘OH
. SEE i
Vip=4mv FUNCTION | 42 '
TABLE
Hedomy | | | !
L-Gnp | 2AT Ry
I
® . i

PER
4\'OL

= |22 1

= | | Vou

e S Lq

Vyet = 20mV 1 |
| J |
T I

SN5528/SN7628 CIRCUITS _

T

FIGURE 17—V|H, V"_, VOH' VOL

|||——{|l

||}—)

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

TeEXAsS INSTRUMENTS 61

INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222



SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)
hH
Vino—]

ViLo——
-«

Vip = 40 mv 0——

i__

Vyet = 20 mY Omeem——————

SEE
TEST
TABLE

SEE
TEST
TABLE

TEST TABLE
TEST INPUT 1A1 INPUT 2A1 | STROBE 1S | STROBE 2§
I|H at STROBE 1S GND GND ViH ViL
1|1 at STROBE 25 GND GND viL VIH
1) at STROBE 1S Vip GND ViL ViL
l|L at STROBE 2S5 GND Vip Vi ViL

FIGURE 18 =y, Iy

Vip=40mVo— ¢

Vief = 20 mY O

1

FIGURE 19-1gg

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

- SN55234,
SN75234

“

SEE
TEST
TABLE SN55232,
SN75232

|
<
o J

]
11]4—- §

<\'on. loL

loL

f
|

VoH

—

a1

OUTPUTS
CIRCUIT

Type |INPUTS | Vgt Vip SN55232, SN75232 SN55234, SN75234

Vo loH oL Vo loH oL

SN55232,| A1-A2 | 16mV [ <11mV |:5.25 V[ <250 uA >2.4V | —400 A
SN75232,]1 A1-A2 | 15mV [>19mV [<04V 16mA | <04V 16 mA
SN55234,1 A1-A2 | 40mV | <36mvV | 5.25 V| <250 A >2.4V | —400 uA
SN75234 ["AT°A2 [40mV =44 mV <04V 16 mA | <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with its corresponding output.

FIGURE 20—V

TesT ]

ViH=2V ©
VIL=08V ©

PER
FUNCTION

Vip =40mV

Viet =20 mV o

. TABLE J

SEE
FUNCTION
TABLE
H=40mV

L=GND

SN55232, SN75232,

SN55234, AND SN75234 CI‘RCUITS

FIGURE 21-V |y, V|L, VoL. VoH

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

1oH
SN55234,
i SN75234
TEST oL
PER ™
FUNCTION!
SN55232, <
d 0
TABLE | oN75232 VOH
\IOL
bd
VoL VoH

|||¢—§

il
|t
it—|¢

TeExAs INSTRUMENTS
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

Y, -
viyO—] SEE

v, 0— TABLE
e

Vip =40 mv O—] TEST

Ve = 20 my O—r !l

SN55232, SN75232
N55234, AND SN76234 CIRCUITS

TEST TABLE
TEST INPUT 1A1 | INPUT 2A1 | STROBE 1S | STROBE 2S
IjH at STROBE 1S GND GND VIH ViL
1|y at STROBE 28 GND GND ViL ViH
IjL at STROBE 15 Vip GND ViL ViL
ljL at STROBE 2S GND Vip ViL ViL

FIGURE 22—y, Iy

Vref =20 mv O

FIGURE 23-Igg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitst (continued)

Vee-0

TEST TABLE
CIRCUIT INPUTS Viet Vib OUTPUT
TYPE Vo loH loL
A1-A2 15mV | <11mV | >24V | —400pA
SN55238/ A1-A2 15mV | 219mV | <04V 16 mA
SN75238 A1-A2 40mV | <36mV | 224V [ —400pA
A1-A2 40 mV 244 mV <0.4V 16 mA

NOTE A: Each pair of inputs is tested separately with its corresponding output.

FIGURE 24-VT

' TEST
PER
FUNCTION
TABLE

Vip=2Vv

ViL =08V

Vip =40 mV

SEE
FUNCTION
TABLE
H=40mV
L =GND

Vyer=20mV O

'l}—M

|
[l

FIGURE 25—V, VL, VoH., VoL

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

Vip = 40 mV

Vyef = 20 my O————q

SEE

B
TEST

TABLE

TEST
POINTS
Vee-0 (OPEN)

Viyef = 20 my O—————————

1tk

FIGURE 27-1gg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

L SNSEZ3NSN
TEST TABLE
TEST INPUT 1A1 INPUT 2A1 | STROBE 1S | STROBE 2S
l|H at STROBE 1S5 GND GND VIiH ViL
l|H at STROBE 2§ GND GND ViL ViH
fj at STROBE 1§ Vio GND ViL VL
1} at STROBE 28 GND Vip ViL ViL
FIGURE 26-1), I|
Vee- 9 TEST QVees
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

DIFFERENTIAL
INPUT

OUTPUT Z

Vee- 9 Vcc‘T
® (9 O D)
JE .. 4 ISR I,
Al 0 I 288 41 2880
I 1
S—— A3
ien e I IS Lo L oo
{100 Nota A) —rn ]! cl-“:.FE? v
o\ son_‘ 82 7 | |(s“N|:m:’=r _oou‘rzruv
7
50 | | cL-wspr,_];
Vit =20mvo 9 G |I (s Nots Ci ==
© 1
Sg| T T
Y 500 (>
‘WFFI
STROBE INPUT
{sea Note B)
TEST CIRCUIT
— — —— 40mV
DIFFERENTIAL v
INPUT PULSE 20 m 20 mV 20 mv
wi "J I‘—— tyo —————-l ov
| |
| i
STROBE INPUT | !
PULSE }(1'5\/ | | 15V
| t | —_ 1
T | w2 | 1 ¢
weHov o = R winsy) —  f— e tPHUSY)
| | | | Von
OUTPUT ¥ | 15v | 15V
. | — ! %
I I rD) l | oL
|
I I { ¢ |
77
|
|
|

|
|
L (D2) —* L— | | PHL(SZ) ——I
—| e tLHp2) — le—TLH(sZ)
VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zgyy = 50 €2, tr = 15 £ 5 ns, 11 =15 % 5 ns, t,,4 = 100 ns, 2 = 300 ns,
and PRR =1 MHz.
B. The strobe input pulse is applied to Strobe Sp when inputs A1-A2 are being tested and to Strobe Sg when inputs B1-B2 are being
tested.
C. C) includes probe and jig capacitance.

FIGURE 28-SN5520/SN7520 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee- Veer

—O

<

22880 22830

OUTPUT
o v

€L =15pF
(See Note B =

OUTPUT
o

CL§15pF/_L:

(See Note B) =

Vyef=20mV O-

— —_——— —_-— ]
3500350023500 350 0
PULSE
GENERATOR

{see Note A)

GATE Gy
INPUT

TEST CIRCUIT

GATE GY
INPUT

OUTPUT

I
] tw
PHLGY, V) —"l l‘—
1 |
| |
Y |
|
|

OUTPUT
z

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg,¢=50 £, t, =156 £ 5 ns, ty = 16 + 5 ns, ty, = 100 ns, and PRR = 1 MHz.
B. C__ includes probe and jig capacitance.

FIGURE 29-SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE Gy
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics {continued)

Vee-0 Vees

9

288 0 S2880

@ 81
Cp =15pF
| |(see Note B)=
B2 ouTPUT
| 71 i
| |_ | CL =15 pF A~
Vit =20mVOr @—l— - | (See Note B) =
| - |
|
L — — —_——d
Sa
< < <
;;509 350 2 $500. 3501 G e
w GENERATOR
J 100 pF I (see Note A)

TEST CIRCUIT

OUTPUT
Z

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgy¢ =50 £, t, = 15 £ 5 ns, tf = 15 * 5 ns, t,,, = 100 ns, and PRR = 1 MHz.
B. Cp includes probe and jig capacitance.

FIGURE 30—SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE G2z
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

DIFFERENTIAL
INPUT
o

S2880

PULSE
GENERATOR
(see Note A}

QUTPUT
Y

5031%

50 12 |

—L Cp =15 pF

|
Lo

= [ o S— -2
Vyef =20 mV —G&—+ ) (See Note C)
| - =
L R |
“sa| s
L
) 50 Q
100 pF :‘[\ 500
= = o = = =
STROBE INPUT
(see Note B)
PULSE
GENERATOR
{see Note A)

TEST CIRCUIT

DIFFERENTIAL |/ \ \———__ 4omv
INPUT PULSE 20 mV 20 mV /(20 mv 20 mVv
! ov

| |
L | ” ot —
| I
e e 35V
STROBE |
NPT POLSE Jf.sv : | X!\1.5v Hisv S|§1,5v
l 4 l I v
) I 2 A lwwo W0 e Lns) ’
PLH(D L
tpH (D) !“ | ; s [ |
F— Vv
| | °7 | | OH
QUTPUT 15V 15V 15V 15V
— — ———Vq

NOTES: A. The pulse generators have the following characteristics: Zgyt = 50 §2, t, = t§ = 15 £ 5 ns, tyy1 = 100 ns, t,,,5 = 300 ns, PRR = 1 MHz.
B. The strobe input pulse is applied to Strobe SA when testing inputs A1-A2 and to Strobe Sg when testing inputs B1-B2.
C. C includes probe and jig capacitance.

FIGURE 31-SN5522/SN7522 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

>
> 288 2
>

OUTPUT

— O [y

r~ C_ =15 pF
\ !
$s0ags0ns00d 500 }
b 3 3

= (See Note B)
100 pF
INPUT ;
L L 500

Vier =20 mV O

PULSE
GENERATOR
(see Note A)

TEST CIRCUIT ‘

'PLH(G)

R
-
b
o

QUTPUT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgyy =560 £, ty = 156 £ 5 ns, t¢ = 15 £ 5 ns, ty, = 100 ns, and PRR = 1 MHz.
B. C|_includes probe and jig capacitance.

FIGURE 32—-SN5522/SN7522 PROPAGATION DELAY TIMES FROM GATE INPUT
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

DIFFERENTIAL

INPUT
Vee- 0 Ve I
————————7 g8 game
1w OUTPUT
| ) @—4-S"w
PULSE
GENERATOR | IcL =15 pF
{see Note Al I | (see Note 1L
L) ouTPUT
:| |2 {2 ° ow
C, =15pF
500 L
. - | el
Vet = 20mV 0—_®_|_ N I
Lo |
- |
—_— PR |
100 pF
I 50
—3 = L

STROBE
INPUT
(see Note B)
PULSE
GENERATOR
(seeNote A)
TEST CIRCUIT

DIFFERENTIAL
INPUT PULSE

20 mv 20mv
| | ov

————————— 35V
STROBE INPUT
PULSE 15V | X\st 15V 15V
L——-T- t2 —i—_.{ ¢ Il-— tw1j ov
— 1 t
PHL(D) I'— PHL(S)
PLH(D) f— PLHE) e — e —— v
| | | X oH
OUTPUT 15V 15V 15V 15V
2
V¢ VoL
VOLTAGE WAVEFORMS

NOTES: A, The pulse generators have the following characteristics: Zgye = 50 £, t, = 16 £ 5 ns, ty = 15 % 5 ns, 1,9 = 100 ns, ty5 = 300 ns,
and PRR = 1 MHz, -
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are
ibeing tested.
C. C_includes probe and jig capacitance,

FIGURE 33-SN5524/SN7524 PROPAGATION DELAY TIMES
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)
DIFFERENTIAL

INPUT v
[+) cc- 0 VccoT
OPEN
® @ (©
-—— [ S0 izaasz
50 2 ouTPUT
w
Gsrsglnniion |—e 50 n% : I :((;L -N|5 pg):[_(
(see Note A) ee Note
see Note ° :6 2A1 \ |
5002 ouTPUT
o\ p— @_ﬂ%_/ | P " ow
5003 i c =15 pFT_’
—q ! L | (See Note C) =
I =
v,e,szo-nvo——————@—I—, \ |
| .
B |
—D— |
—_——_——— | — —]———— ]
15
D
100"FI 50 0 500
STROBE
INPUT
{see Note B)
PULSE
GENERATOR
(see Note A)
TEST CIRCUIT
—— ———4a0mv
DIFFERENTIAL
INPUT PULSE 20 mV 20mv 20 mV
| | > | I ov
I"‘ twi —‘l — Wy —
| : — — — — — —— 135V
STROBE INPUT
PULSE 15V | | \ 15V 15V
=._|._ ! o >3 f— 1,y —=f ov
| | .
f*— terL(o) e terLis)
Loy~ — | PLH(S)
| i
OUTPUT 15V 15V
S
? ¢
VOLTAGE WAVEFORMS
NOTES: A. The pulse generators have the following characteristics:Z5 1= 50 §2, ty = 16 £ 5 ns, t4 = 15 + 5 ns, t,q = 100 ns, tyo = 300 ns,

and PRR = 1 MHz,
B. The strobe input pulse is applied to Strobe 1S when inputs 1TA1-1A2 are being tested and to Strobe 25 when inputs 2A1-2S2 are
! being tested.
C. Cy includes probe and jig capacitance.

FIGURE 34—SN5528/SN7528 PROPAGATION DELAY TIMES
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SERIES 5520/7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)
DIFFERENTIAL

INPUT
o Vee- 0 Vees i

— G 28802 2880

<

ouTPUT
w
Gﬂ:g;iEmR | Ic,_ =15 pFEE
(see Note A) 2A1 | |(See Note C) ==
{6 )—T— | -
soag >_ ouTPUT
\ <4 > 282 | i 7w @ ° aw
4 O T L
5001 3 €L =15pF
T - | kel L
Vet = 20mV O————@—}— A | =
o ', |
. p _ i
-

STROBE
INPUT
(see Note B)
PULSE
GENERATOR
(see Note A)
TEST CIRCUIT
DIFFERENTIAL
INPUT PULSE 20mv
I l S

¢
[+ w1 _’I
[ |

STROBE INPUT | | )
PULSE 15V | | 15V
I‘ t 1 | 52
w2 1 1 LA
— je— PLH(D)
'PHL(D)—‘I le—
| i LY
1 | U ¢
OUTPUT 15V 15V

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg,t =50 £, ty =152 5 ns, t4 = 15 * 5 ns, t,q = 100 ns, ty =300 ns,
and PRR = 1 MHz.
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are
being tested.
C. C includes probe and jig capacitance.

FIGURE 35—SN55232, SN75232, SN55234, and SN75234 PROPAGATION DELAY TIMES
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SERIES 5520/7520
SENSE AMPLIFIERS

' PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

DIFFERENTIAL
INPUT
[

> 3
280  Qassn

ouUTPUT
w

PULSE
GENERATOR
(see Note A)
QOUTPUT
| p—O P
. Cp =15 pF A<
800 bl | (See Note cf—,D
Vet = 20 m¥ O————L——(5)—4-P A |
| < ]
T——(:)——l—‘ |
—_ - 1
1S
14
50 . 50 &
STROBE
INPUT
{see Note B)
PULSE
GENERATOR
(see Note A)
TEST CIRCUIT
—_ — — ——40mV
DIFFERENTIAL 20 mv 20mV 20 mV 20 mV

INPUT PULSE

|
!'_(w1 _'l
I

STROBE INPUT 15V

|
|
|
tw2 ?

PULSE 18V
)y
e
| I —] o tPLH(D)

t
PHL(D) ——| !.—- | .\
] I ¢t

ouTPUT 1.5V 1.5V
VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zy, 4= 50 £, 4, =15%5ns, t5 =15 % 5 ns, 1,9 = 100 ns, t,5 = 300 ns,

and PRR = 1 MHz,
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-252 are

being tested.
C. Cp includes probe and jig capacitance.

FIGURE 36-SN55238/SN75238 PROPAGATION DELAY TIMES
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SERIES 5520/7520
SENSE AMPLIFIERS

VT—ThreshoId Voltage—mV

V.I;—Normalized Threshold Voltage

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE
vs
REFERENCE VOLTAGE

THRESHOLD VOLTAGE

vs
SUPPLY VOLTAGE

50 — T 25 T
A =5V V,_=20mV
45_VCC*_ 5y 24 | ref” M
cc-_ ~ Tp=25C
40 _TA=O°C to 70°C 23
>
35 E 22
30 % 21
s
> \
25 - 20
o
F =
20 g 19
£
15 I'_ 18
>
10 17
5 16
0 15
0 5 10 15 20 25 30 35 40 45 50 4.5 4.75 5 5.25 6.5
Vref—Reference Voltage~-mV VCC+ and VCC~—SuppIy Voltages—V
FIGURE 37 FIGURE 38
NORMALIZED THRESHOLD VOLTAGE COMMON-MODE FIRING VOLTAGE
vs ) vs
PULSE REPETITION RATE FREE-AIR TEMPERATURE
2 F‘I’rrrmﬁ T S 4 T
. = +
18 Vec =8V 1, 1 Vicr
Vee_=-5V § 7
1.6 -V ¢ =20mV 2 , ]
T, =25°C -
BT I
12 L1 Ve85V
”I 2 Vg = 20mV
1 R P
¢ Vis)©® ViH
0.8 =
N E -1 Common-Mode Input Pulse: -
0.6 g Ftr<15ns,tf<15ns,tw=50ns
E -2
0.4 c‘l)’
02 & -3 a
’ > Vier
0 —4
0.001 0.01 0.1 1 10 100 0 10 20 30 40 50 60 70

PRR—Pulse Repetition Rate—MHz

FIGURE 39

Ta—Free-Air Temperature—"C

FIGURE 40
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SERIES 5520/7520
SENSE AMPLIFIERS

50

45

40

35

30

25

20

lB—Differeﬁtial-l nput Bias Current—uA

IIH—High-LeveI Input Current—uA

TYPICAL CHARACTERISTICS

DIFFERENTIAL-INPUT BIAS CURRENT

vs
FREE-AIR TEMPERATURE

DIFFERENTIAL-INPUT OFFSET CURRENT
vs
FREE-AIR TEMPERATURE

Vlflnput Voltage—V
FIGURE 43

: . 1.0 T .
B zcc+ sV < 09 _\‘;c0+ sV
cc-=~8V = cc-~="8V
-Vip =0 g 08-Vp=0
3 07
g 06
<—-~‘______ 5"
2 05
E \
T 0.4
€
o
E, 0.3
2 02
Q
- 01
0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TA—Free-Air Temperature—"C TA—Free-A ir Temperature—"C
FIGURE 41 FIGURE 42
HIGH-LEVEL INPUT CURRENT LOW-LEVEL INPUT CURRENT
vs vs
INPUT VOLTAGE INPUT VOLTAGE
T T T -2 T T
L Vees =5V veer Y
Voo =—5V < ~ Vec_=—5V
-T, =25°C £ Ta-2°C
A~ L _15
£ -~
e
5
3]
5 N
,/ g -1 S~
3 [~
g
v 7,0
|-0.5
pd =2
L =
0
o 1 2 3 - 4 5 0 0.50 1 1.5 2

VI—-Input Voltage—V

FIGURE 44
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SERIES 5520/7520
SENSE AMPLIFIERS

Vo—Output Voltage—V

VOH—High-Level Qutput Voltage—V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE

vs

DIFFERENTIAL-INPUT VOLTAGE

OUTPUT VOLTAGE

DIFFERENTIAL-INPUT VOLTAGE

vs

5
SN5522, SN7522, AND Z OUTPUT OF SN5520, SNB5524, SN7524, SN5528, SN7528, AND
SN7520 L v OUTPUT OF SN5520, SN7520.
L
— 4 fmi—1 r -
V_.=15mV V_.=15mV
- V';e’ 1 > et
=26 mV _
ref [ % s vr.ef =25mV
V'ref = 3? mv 2 Vi s =35 mV
m o
S S 2} Vecr =8V
cc+=5 [ Ven_=-5V
Van_ =-5V O S
! ooz 400 uA jon” oA
Loy = —400 4 Lo -
IOH - 1ThigL=0
| loL=0 ’_TA=25°C
o
Ta=25¢C A \_ |, v, y
1 1 0 T T
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
V| p—Differential-input Voltage—mV V| p—Differential-Input Voltage—mV
FIGURE 45 FIGURE 46
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
05 ———
\‘\ | Vee+ "8V
\\ > o Vee-=-5 \
] L 04T, =25C
I~ g
] £
s 3
5 03
g
3
o
° ~—
L ALL CIRCUITS EXCEPT 3 02 — =t
SN55232, SN75232 H L1
- -
Veey =5V L
- - 001
Vee =5V K
LT, =25°C O
| | .
0 —200  —-400 -600 —800 —1000 0 2 4 6 8 10 12 14 16 18 20

I0H~High~Level Output Current—pA

FIGURE 47

IOL—Low-LeveI Output Current—mA

FIGURE 48
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SERIES 5520/7520
SENSE AMPLIFIERS

APPLICATION DATA
combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R| )}, may be paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no
other open-collector gates are paralleled, this gate may be used to drive ten Series 54/74 loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current {to TTL loads) and off current (through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low level even if one of the paralleled outputs is sinking all the current.

In both conditions {low and high level) the value of Ry is determined by:

A\
R -VRL

IRL
where VRL is the voltage drop in volts, and IRL is the current in amperes.

high-level (off-state) circuit calculations (see figure 49)

The allowable voltage drop across the load resistor (VR| ) is the difference between Vg applied and the VQH level
required at the load:

VRL=Vcc — VOH min

The total current through the load resistor {IRL) is the sum of the load currents (I|H) and off-state reverse currents
(loH) through each of the wire-AND-connected outputs: l
{]

IR.=7n°*loH *N ¢ |y to TTL loads

Therefore, calculations for the maximum value of R would be:

Ve — VOH min

R =
L(max) T loRTN-TH

where 1) = number of gates wire-AND-connected, and N = number of TTL loads.

‘E Vee
RLS
TTL LOADS
Z2 ore -
o L1/ } ) )
¢ A . Calculation:
lon tH R __Vec — VOH min
__E'—J '_D_ Lmax) = R N - |
—_- b < n-1oH IH
— A —> 5-24 2.6
1 R = Q= Q= 232190
L lon H Limax) = 5,001 + 0.00012 0.00112
—— oef
——] ;
H
!
_ oH R
- OFF d N=3
) N1y =3 40 A
'oH
(N —
n=4

1 loy =4 250 uA
FIGURE 49—HIGH-LEVEL CIRCUIT CONDITIONS
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SERIES 5520/7520
SENSE AMPLIFIERS

APPLICATION DATA
low-level (on-state) circuit calculations (see figure 50)

The current through the resistor must be limited to the maximum sink-current of one output transistor, Note that if
several output transistors are wire-AND connected, the current through R|_ may be shared by those paralleled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of 0.4
volt.

Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This
reduces the amount of current which can be allowed through Ry.

Therefore, the equation used to determine the minimum value of R|_ would be:

R _ Vee — VoL max
Ltmin) = 7o apabiiity — N 1L,

Vee

11
11
Y

L Calculation:

Vee — VoL max

. oL i ~

== I ﬂl Ritmin} = To capabitity — N - loL

-z

— A . __5-04 _ 46

—— orFt b Limin} = 5076 —0.0048 = goriz ¢ T 4100

== —n
- Nl =3-16mA
\ , tCurrent into OFF outputs is negligible at the low logic level.
MAXIMUM 'OL CAPABILITY
OF ONE OUTPUT =16 mA FIGURE 50—-LOW-LEVEL CIRCUIT CONDITIONS
TABLE 1

driving series 54/74 loads and combining outputs

FAN-QUT WIRE-AND OUTPUTS
TOTTL

Table 1 provides minimum and maximum resistor
values, calculated from equations shown above, for
driving one to ten Series 54/74 loads and wire-AND
connecting two to seven parallel outputs. Each value
shown for one wire-AND output is determined by the
fan-out plus the cutoff current of a single output
transistor. Extension beyond seven wire-AND con-
nections is permitted with fan-outs of seven or less if
a valid minimum and maximum R_is possible. When
fanning-out to ten Series 54/74 loads, the calculation
for the minimum value of R| indicates that an

infinite resistance should be used (VRL +0= oo’; $—All values shown in the table are based on:
however, the use of a 4-k2 resistor in this case will High-level conditions: Veg =5V, VOH min = 2.4 V
satisfy the high-level condition and limit the low level Low-level conditions: Vcc =5V, VOL max = 0.4 V
to less than 0.43 volt. X—Not recommended or not possible.

§ —The theoretical value is =, See explanation in text.
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SERIES 5520/7520
SENSE AMPLIFIERS

TYPICAL APPLICATIONS
small memory systems

This application demonstrates an improved method of sensing data from relatively small memory systems. Two
individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN5524 or
SN7524 sense amplifiers, see Figure 51. Standard TTL or DTL integrated circuits, driven directly from the compatible
sense-amplifier outputs, may be selected to serve as the memory data register (MDR).

STT‘)OBE ol MEMORY DATA
REGISTER
SENSE LINE 1 I__ T 7 7| snsszaisnisza | C——=""
PLANE 1 A ' : I
4096 CORES
nTi, Ry ll II || !
= = | I e
SENSE LINE 2 I [ | |
PLANE 2 N | | |
4096 CORES | | |
(Typical) *—i B2 ) ] I BIT 2 |
RrS Ry I |
$ I B : _Il
SENSE LINE 3 |— T T T snss2aisnsza | ' l
PLANE 3 | I |
4096 CORES Al | |
g % l | |
Ti T |
e
SENSELINE4 | | |
PLANE 4 15 | i |
4096 CORES il |
(Typical} @ I p | BIT 4 |
RTS R | I | |
5 TRE A R I J L____]
- = I
- /

To additional planes and SN5524's or SN7524's
as necessary for complete memory word

FIGURE 51-SENSING SMALL MEMORY SYSTEMS
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SERIES 5520/7520
SENSE AMPLIFIERS

large memory systems

TYPICAL APPLICATIONS (continued)

This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise
ratio can be increased by sectioning the large core planes as illustrated in Figure 52. Two segments, usually consisting of
4096 cores each, can be interfaced by each of the dual-input channels of the SN5520/SN7520 or SN5522/SN7522
sense amplifiers. The cascaded output gates of the SN5520/SN7520 circuits may be connected to serve as the memory
data register (MDR). A number of SN5522/SN7522 sense amplifiers may be wire-AND connected to expand the input
function of the MDR to interface all the segments of the plane, Complementary outputs, clear, and preset functions are
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed.

SEGMENTED CORE PLANE (represents one bit in memory word)

OSTROBE L

SENSE LINE 1A [7 0 SN5520 or SN7520 with
SEGMENT A ' A1 Output Connected as I
4096 c_OREs A2 Memory Data Register
o !
{Typical) 1 [ (MDR) |
L
it | |
= = | t
SENSE LINE 18 | |
SEGMENT B by |
4096 CORES | J |
(Typical} o—+1{82
t [
RTS RT‘% I
1 L
- - MDR CLEAR (GATE GZ2)© o
SENSE LINE 1C e —
[N SN5522 o SN7522 used |
SEGMENT C N . u |
4096 CORES as sense-input expander
{Typical) Py I A2, y for SN5520 or SN7520 I
Y |
Rr$  FRr | |
1 I ]
SENSE LINE 1D l
SEGMENT D N
4096 CORES | |
(Typical) @ i BZ
3
wi g |
. B O i bl ettt
| I | "L O MDR PRESET (GATE) |
—

A4

To additional SN5522's or SN7522's to
provide necessary number of sense inputs

FIGURE 52—-SENSING LARGE MEMORY SYSTEMS

MDR
OUTPUTS

WIRE-AND
CONNECTION
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TYPES SN75207, SN75207B, SN75208, SN75208B
INTERFACE DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
CIRCUITS OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

BULLETIN NO. DL-S 7711793, JULY 1973—REVISED JANUARY 1977

e Plug-in Replacement for SN75107A, JORN
SN75107B, SN75108A, SN75108B DUAL-IN-LINE PACKAGE
with Improved Characteristics (TOP VIEW)
o +10 mV Guaranteed Input Sensitivity Veor vee. "NPUT NPT OUTRUT sTROBE

e TTL Compatible |14 |13| ||z| |Il Iml |9I BI
e Standard Supply Voltages...t5V

e Differential Input Common-Mode
Voltage Range of +3V

e Strobe Inputs for Channel Selection »
e '207 and ‘207B Have Totem-Pole Outputs
e ‘208 and ‘208B Have Open-Collector Qutputs

e "B’ Versions Have Diode-Protected Input
Stage for Power-Off Condition ‘ |l l | 2 | | 3 | | 4| | 5 | | 6 ] 17 |
ege . INPUT  INPUT NC OUTPUT STROBESTROBE GND
e Sense Amplifier for MOS Memories 1A 18 % 16 s
e Dual Comparator NC—No internal connection

o High-Sensitivity Line Receiver

description
The SN75207, SN752078B, SN75208, and SN75208B FUNCTION TABLE
are pin-for-pin replacements for the SN75107A, DIFFERENTIAL
SN75107B, SN75108A, and SN75108B, respectively. INPUTS STROBES QuTPUT
The improved input sensitivity makes them more AB G S Y
suitable for MOS memory sense amplifiers and can Vip > 10 mV X X H
result in faster memory cycles. Improved sensitivity X L H
also makes them more useful in line receiver —10mV <V|p <10mV L X H
applications by allowing use of longer transmission H H |INDETERMINATE
line lengths. The ‘207 and ‘207B each features a X L H
TTL-compatible active-pull-up output. The ‘208 and Vip<—-10mV L X H
'208B each features an open-collector output that H H L
permits wired-AND logic connections with similar H = high level, L = low level, X = irrelevant

output configurations. These devices are designed for
operation from 0°C to 70°C and are available in the
ceramic dual-in-line (J) package or in the plastic
dual-in-line (N) package.

The essential difference between the unsuffixed and ‘B’ versions can be seen in the schematics. Input-protection
diodes are in series with the collectors of the differential-input transistors of the “B’’ versions. These diodes are usefu!
in certain “party-line” systems that may have multiple Vcc+ power supplies and may be operated with some of the
Vcce+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input
circuit connected to that supply would be as follows:

lNPUT_N'm'j_ 'NPUT—‘N—Nm—_L

UNSUFFIXED VERSION “8" VERSION

This would be a problem in specific systems that might possibly have the transmission lines biased to some potential
greater than 1.4 volts.
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TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

design characteristics

The '207, '207B, ‘208, and '208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case
conditions of temperature, supply voltages, and input voltages.

The input common-mode voltage range is 3 volts. This is adequate for application in most systems. In systems with
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an
acceptable level at the receiver-input terminals.

The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with
Series 54/74 TTL.

The circuits feature high input impedance and low input currents, which induce very little loading on the transmission
fine. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater)
amplitude and convert the polarity of the signal into appropriate TTL-compatible output logic levels.

schematic (each receiver)

V., 14 ° - — —— —
! 1 y

11 1% 4003 4kS 16k lzoi;
S

v"_——'+

L 3 f/ 0———1 |

M kN A

*-- 48k

y
N au
AY

rA,
\—{; L8k, 1.9 outpuT
v
;;,121_‘K_<
gl 760 .S
INPUTS ¥ 2 RS )
2,11 GND

3
) *
} J) ¥ (5.8)
5. 8) STROBE
A, G

»

r——————- -1
L | 425k S :
kg 3k = ™ |

l | common
N v | TOBOTH | |

| RECEIVERS |
e — )4

13) (6) _STROBE

Vee- > ¢ 1 L s
v v 9 v,

\

A4
TO OTHER RECEIVER

*R =1 k$2 for '207 and "2078, 750 §2 for '208 and "208B.
NOTES: A. Resistor values shown are nominal and in ohms,
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and ‘207B only. Diodes in series with
the collectors of the differential input transistors are short-circuited on ‘207 and ‘208.
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TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

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

Supply voltage Vog+ (seeNote 1) . . . . . . . L . L L L L L L o s e e e e e e e e e e . LTV
Supply voltage V- . . - . e A
Differential input voltage (see Note2) - < A VA
Common-mode input voltage (seeNote3) . . . . . . . . . . . . .. . . .. ......... 5V
Strobe inputvoltage . . . . . . . L L o L o e e e e e e e e e e e e e 55V
Continuous total dissipation . . . . . . . . L L L L. o0 e e e e e e e e e e e 600 mwW
Operating free-air temperature range . . . . . . & = « « « « 4 4« e e e s e e e . . ... 0°Cto70°C
Storage temperaturerange . . . . . . . . . . 4 . . 4 v e 4 e e e e e e . ... ..—B5Cto150°C

recommended operating conditions (see note 4)

MIN NOM MAX UNIT

Supply voltage VCC+ - - - « v ¢ v 4 e e e e e e e 4.75 5 5.25 \Y
Supplyvoltage Veg—  + - -+« v 4 v o b v i i i i i i s .. 4TS -5 -525 \
Low-level output current, IQp. . . . . e e e e e e e e e -16  mA
Differential input voltage, V|p (see Note 5) e e e e e e e e e -5t 5 \'
Common-mode input voltage, V|C (see Notes5and6) . . . . . . . . . . . . -3t 3 v
Input voltage range, any differential input to ground {see Note5) . . . . . . . -5t 3 A
Operating free-air temperature . . . . . . . . . . . . . . ... . .. 0 70 °C

tThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage
levels only.

NOTES: 1. All voltage values, except differential voltages, are
with respect to network ground terminal. RECOMMENDED COMBINATIONS

2. Differential voltage values are at the noninverting (A) OF INPUT VOLTAGES
terminal with respect to the inverting (B) terminal.

3. Common-mode input voltage is the average of the
voltages at the A and B inputs.

4. When using only one channel of the line receiver, the
strobe G of the unused channel should be grounded

and at least one of the differential inputs of the
unused receiver should be terminated at some voltage
between —3 V and 3 V.

5. The recommended combinations of input voltages fall
within the shaded area of the figure at the right.

6. The common-mode voltage may be as low as —4 V

Input—A-to-Ground Voitage—-V

provided that one of the two inputs is not more
negative than —3 V. -5-4-3-2-10 1 2 3
Input—B-to-Ground Voltage—V
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TYPES SN75207, SN752078, SN75208, SN752088B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

definition of input logic levelsT

MIN MAX UNIT
VipH High-level input voltage between differential inputs 0.01 5 \
VipL Low-level input voltage between differential inputs -5 —0.01 \4
ViH(s) High-level input voltage at strobe inputs 2 5.5 \'
ViL(s) Low-level inputvoltage at strobe inputs [} 0.8 v

tThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input
voltage levels only.

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

‘207,°207B 208, '2088
PARAMETER TEST CONDITIONS MIN TVPS MAXIMIN TVPS MAX UNIT
High-level A Vip=5V 30 75 30 75
hH . F=—Vcc: = MAX HA
input current B Vip=-5V 30 75 30 75
Low-level A Vip=-5V -10 -10
i input current TVCCz Max Vip=5V -10 -10 KA
W High-level input current  [Voeo: = MAX,  Viy(s) =24V 40 40| pA
into 1G or 2G Vee: = MAX, Vi H(s) = MAX Voot 1 1| mA
Low-level input current
he into 1G or 2G Vce: = MAX,  V(s)=04V -1.6 —1.6( mA
" High-level input Vee: = MAX,  Viys) =24V 80 80| uA
current into S Vees = MAX,  VH(s) = MAX Voot 2 2| mA
y o owdevelinput Vee: = MAX, VL (s) =04V -32 -32| mA
current into S -
VoH  High-level output voltage vee: = MIN, ViLs) =08V, VipH=10mV, 24 v
IgH = —400 pA, Vic=-3V1tw03V
VoL  Low-evel output voltage vee: =MIN, - Vings) =2V, VipL=-10mv, 04 04| Vv
loL=16mA, V,;c=-3Vto3V
IoH High-level output current Voo = MIN, VoH = MAX Vce+ 250| uA
Short-circuit
'os output current’ Vee: = MAX -8 -0 mA
Ioon, uPPlvecurrentirom |, _MAX, Ta=25°C 18 30 18 30| ma
Vece+, outputs high -
Supply current from o
lcCH-— Ve, outputs high Vees = MAX, Ta=26"C -84 -15 -84 —15| mA
$For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§All typical values are at Vcgs = 5 V, Veg = =5V, Ta = 25°C.
9 Not more than one output should be shorted at a time.
switching characteristics, Vec+ =5V, Vcc—=-5V, Ta = 25°C
207, '2078 ‘208, ‘208B
PARAMETER TEST CONDITIONS MIN TYP MAXIMIN TYP MAX UNIT
Propagation delay time, low-to-high-level output,
tPLH(D) ) L 35 3B | ns
from differential inputs A and B
PHLD) Propagation delay time, high-to-low-level output, 20 20 s
from differential inputs-A and B R =4709,Cy = 15pF,
PLIS) Propagation delay time, low-to-high-leve! output, See Figure 1 17 P
from strobe input Gor S
PHL(S) Propagation delay time, high-to-low-leve! output, " 17| s
from strobe input G or S
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TYPES SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

vee-
DIFFERENTIAL r —I
ouTPUT
INPUT omV 1A | Iy
PULSE L 2 I I CL
GENERATOR 8 [
(See Note A) | 50 %2 | | SN75207 15 pf
! | (SeaNoteC) 4%
| -
| ' b
1 2A | SN75208
! | = (See Note D}
| P! o
+40 mV ——o"'o - 28 |
o— | I R -
4709
= 16 s Vees ’
4709
o I} ? [ p—————outpuT
* * S
15 pF
STROBE
fbiopniP < 29 {See Note C)
(See Note B)
PULSE = =
GENERATOR
(See Note Al
TEST CIRCUIT
40 MV —— — — — § 40 mV

ov

w2

-
I 3V
I(

5V 15V
! ov
|

wLrs) — e —=l [ tHLiS)
] = VoH
|
15V \iv
VoL

NOTES: A. The pulse generators have the following characteristics: Zg,¢ =50 £, ty < 5 ns, tf < 5 ns, tyyq = 500 ns with PRR = 1 MHz,
tw2 = 1 mswith PRR = 500 kHz.
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B are
being tested, and to Strobe 2G when inputs 2A-2B are being tested
C. C|_includes probe and jig capacitance.
D. All diodes are 1N916.

3v

|

STROBE |
INPUT |
GorS tPHL(D) —™

| |
F—‘w!——"l
|

—.'

51
h
r
I
=l
A

|e-
|
v [
oH |

OUTPUT
Y

VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY TIMES
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TYPES SN75207, SN75207B, SN75208, SN752088B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

TYPICAL APPLICATION DATA

STROBES
= 2100 I— l
INPUT | \ | OUTT gUT
FROM —  sn75361A —1 mos MEMORY P | i o
m : @ — |
SN754528
puMMY 1008 | 220772078 |
LINE or
{e.g. TMS 1103 = oo -
1/2'208, ‘20
DYNAMIC RAM) Vref l ! » 12088 I
ADJUSTMENT L l
\ / \ / \ /
N \VE \/
DRIVE MEMORY SENSE
FIGURE 2-MOS MEMORY SENSE AMPLIFIER
RECEIVER 1 RECEIVER 2 RECEIVER 4
STROBES STROBES TRANSMISSION LINE HAVING STROBES
CHARACTERISTIC IMPEDANCE Zg
RT RT
RT LOCATION 2 RT -
Ry - 40 DRIVER 1 DRIVER 3 DRIVER 4
A A
DATA INPUT | B B
INH C [ C
1BIT D D
LOCATION 1 LOCATION 3 LOCATION 4

Receivers are ‘207, ‘2078, ‘208, or ‘208B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN756112,

FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM

PRECAUTIONS: When only one receiver in a package is being used, at
least one of the differential inputs of the unused
receiver should be terminated at some voltage
between —3 volts and +3 volts, preferably at ground.
Failure to do so will cause improper operation of the
unit being used because of common bias circuitry for
the current sources of the two receivers. Strobe G of
the unused channel should be grounded.
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INTERFACE
CIRCUITS

TYPE SN75270
7-UNIT MOS-TO-TTL CONVERTER AND
THERMAL PRINTHEAD DRIVER ARRAY

BULLETIN NO, DL-S 7712061, SEPTEMBER 1973—REVISED APRIL 1977

° 7 Single-Ended Noninverting
Drivers Per Package

. Inputs Compatible with MOS
U TTL-Compatible Outputs
e  Single 5-V Supply

description

The SN75270 is a monolithic integrated circuit positive logic: 'Y = A
designed for use as a sense amplifier or thermal

JORN
DUAL-IN-LINE PACKAGE {TOP VIEW)

printhead driver. As a sense amplifier, the device can  schematic {each driver)

be used to convert from MOS to TTL levels. As a TS Vee
thermal printhead driver, this device is used with 5k :E :; 25k
EPN3600-type thermal printheads. 1
The SN75270 is characterized for operation from
0°C to 70°C.
370
J 175
OUTPUT Y
175
INPUT A —g
33k3
® GND
Resistor values are nominal and in ohms, /%
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vg (see Note 1) 7V
Input current 4 mA
Continuous total dlssxpatlon . . 800 mW
Operating free-air temperature range 0°C to 70°C

Storage temperature range

—65°C to 150°C

Lead temperature 1/16 inch from case for60 seconds Jpackage e e e e e ... ... . ..... 300C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . .. 260°C

recommended operating conditions

Supply voltage, Voo

High-level input current, |14
Low-level input current, 1|
Operating free-air temperature, TA

MIN NOM MAX UNIT
4.75 5 5.25 \

05 2 mA
0 01 mA
0 70 °C

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

TEXAS INSTRUMENTS
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TYPE SN75270
7-UNIT MOS-TO-TTL CONVERTER AND

THERMAL PRINTHEAD DRIVER ARRAY

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Veg=4.75V, ljg =500 uA, )

VoH High-level outputvoltage cc H # 24 v
IoH = —80 A
Vee=4.75V, | =100 A,

VoL Low-level output voltage cc L K 0.4 \%
loL=3.2mA
Vec =475V, |jg=500pA,

-5
. Vo=1V

lon High-level output current mA
Vee =525V, Iy =500 kA, 15
Vp=025V
Vee=5V, 1)L = 100 A,

lccL Total supply current, all outputs low | CCO I s 20 35 mA
o=

switching characteristics, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tprH Propagation delay time, low-to-high-fevel output Vee=5V. Cp =15pF, 30 ns
tpyL Propagation delay time, high-to-low-level output R =1.5k§, SeeFigure 1 8 ns

PARAMETER MEASUREMENT INFORMATION

Vee
5V sV sV
2ka RL =15k
PULSE 1.7k /l’?
GENERATOR WA
(See Note A) IN3T6 %

ouTPUT
INPUT =

L_ ¢\ -15pF
L\(See Note B)

NOTES: A. The pulse generator has the following characteristics: Zg,¢ = 50 2, t, < 10 ns, t < 10 ns, PRR = 500 kHz, t,, = 500 ns,

B, Cp includes probe and jig capacitance.
TEST CIRCUIT

5V

PULSE
GENERATOR

INPUT

OUTPUT

VOLTAGE WAVEFORMS
FIGURE 1
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TYPE SN75270
7-UNIT MOS-TO-TTL CONVERTER AND
THERMAL PRINTHEAD DRIVER ARRAY

TYPICAL APPLICATION DATA

TTL OUTPUT

—5V

VoH — VBE
Note A: R= —m™———
loH

VoH = High-leve! output voltage of MOS device
VgEg = Base-Emitter voltage of input transistor of SN76270

loH = High-level output current of MOS device

example: let Vo =4V
lop =1 mA
Vgg =07 V

4-0.7

=3.3kQ

FIGURE 2—-MOS TO SN75270 CONNECTION

I
L

1/7 SN75270

—F

FIGURE 3—-THERMAL PRINTHEAD DRIVER FOR
THE EPN3600 THERMAL PRINTHEAD

TEXAS INSTRUMENTS 91

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



92



MOS Drivers




22254 SYX3AL 'SYI1IvVa ¢ ZI0S XO8 301440 LSOd

¥6

A3LVHOJLHOOINI

SINIWNYLSN] SVX3 ]

MOS DRIVERS
POWER DRIVERS
INPUT suppLies | DT VoH VoL | DEVICE | PACKAGE| " ADDITIONAL FEATURES PASE
COMPATIBILITY . TYPICAL (MIN) (MAX)} TYPE TYPE ’
(Nominal) PACKAGE
Vec1 =5V, -
v, 20V o Compatible with many popular MOS RAMs including
V°°2 sy | 3n [Vecz-03v | 03v | snis3es IN 2 the TMS 1103, TMS 1103-1, TMS 4030, and 7001 155
ces ‘ e ECL to MOS/TTL driver
VEg =-5.2V
ECL 10K
® Compatible with the TMS 4030 4K RAM and
Veer =5V,
v —12v SN75320 4N other popular MOS RAMs
VCCZ_ 5.2 V 44ns |Vpog2—04V | OBV 2 o Fixed ECL input reference voltage (SN75321) 100
VEE p '3 V, SN75321 IN e External reference voltage (SN75320)
88 ) e Requires two external P-N-P transistors for operation
® CMOS applications
V, =5V, tate output
cCi 20ns [Veco—16V | 05V | sn75367 IN 4 ® 3state outpu 151
Veea =12V ® Separate address and enable/disable inputs
for each driver
e CMOS applications
Vee1=5V, ® Very low transient current during switching
Veez =12V 250s |Vec2—16V | 1.3V | *SN75357 JN 4 e 3-state output 117
e Separate address and enable/disable
inputs for each driver
_— Veer =5V, 'Co:?:ﬁﬁlevw“h man\I/' po;)u!ar l\:IC:’S.RAMs
® In supplies for each driver
Vec2=20V | 31ns [vecp—03v | 03v | *snsais | un 4 vidual Vee2 supplies for each dri 187
e Two drivers have single inputs; two have
dual inputs
Vee1 =5V, ® Compatible with many MOS RAMs including the
Veez=20V, 31ns |Vgc2—-03V | 0.3V SN75365 J.N 4 TMS 1103, TMS 4062, and TMS 4070 16K RAM 136
Vee3z =24V ® Vo variable from 5V to 24 V
e Compatible with most popular MOS RAMs
\Z =5V Sey te driver address inputs with com trobe
cC1 . 31ns |Veco—04v | 05v | sn7s322 IN 2 ] par.a river address inputs wi - common stro : 105
Veez =12V ¢ Requires two external P-N-P transistors for operation
e Low standby power

9 tpp = Propagation delay time

*Future product

30in9 NO113373S H3IAIHA SOW
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MOS DRIVERS (continued)

POWER

DRIVERS

INPUT DY VoH Vv DEVICE |PACKAGE PAGE
COMPATIBILITY SUPPF'ES TYP‘I)CAL (M?Nl (Mg)L() TYPE TYPE PER ADDITIONAL FEATURES NoO.
{Nominal) PACKAGE
Veer =5V, ¢ Compatible with many popular MOS RAMs
Voeg =18V 31ns |Veez -1V o3V SN75350 JG P 2 ® Lower-voltage, high-speed version of the SN75361A 109
® Vg2 variable from 5 Vto 18 V
Vee1 =5V, ® Compatible with many popular MOS RAMs
Veez =15V, 32ns |Vee2-03V| 03V |SN75355 JN 4 ® Low-voltage version of the SN75365 113
Vec3z =18V e Vg2 variable fromS5Vto 18 V
Veeci =5V, o Compatible with many popular MOS RAMs
Veez =20V, 33 ns Vee2 - 03V 0.3V SN75366 JN 4 o Equivalent to the SN75365 with internal 145
Vee3z =24V output damping resistor
Veer =5V o Compatible with many MOS RAMs including the
’ TMS 4030 4K RAM and TMS 4070 16K RAM
Vec2 =12V, 33ms |Vec2 - 03V 05V |SN75363 IN 2 e Separate driver address inputs with common strobe 127
vees =15V ® V2 variable from5V to 15V
o Compatible with many popular MOS RAMs and
Vee1=20V, . "
TTL 34ns [Vge2-03V] 03V |SN75364 JGp 2 shift registers 131
Vee2 =24V e Single-ended inverting drivers
® Compatible with many popular MOS RAMs and
Vec=20V 3Bns |Veg—1V 0.3V [|SN75369 JGp 2 MQOS shift registers 163
e Single-ended inverting drivers
e Compatible with many popular MOS RAMs including
Veer =5V | geis |veca—1v | 03v [snisasia | sge 2 the TMS 1103, TMS 4062, and TMS 4070 16K RAM| 11g
Vecz =20V ® Voo variable from § V1o 24 V
Dual read/write amplifier that is designed to
Vss=20V. | g4 SN75370 N 2 interface with /O terminals of the TMS 4062 169
VREF =7V and similar type MOS RAMs
Veer =5V, SN55180 L . Compa!ibfe with all MOS (?evices
See features 85 ns veea - 02V [veear2 v 2 e 31V maxrmum output swing 97
for Voo SN75180 L ® Vg2 variable from ~8 V 1o =25V
and Vees ® Vcc3variable from —20 Vo 25V

ﬂipD = Propagation delay time
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INTERFACE TYPES SN55180, SN75180
CIRCUITS DUAL NAND TTL-TO-MOS LEVEL CONVERTERS

BULLETIN NO.DL-S 7311765, AUGUST 1972 — REVISED SEPTEMBER 1973

e Qutput Compatible with All MOS Devices

e Inputs Fully Compatible with
Most TTL and DTL Circuits
e Designed to be Interchangeable with National
Semiconductor DS7800 and DS8800
schematic L
PLUG-IN PACKAGE (TOP VIEW)

Standard 5 V Logic Supply Voltage
Variable Vgc2 and Vcc3 Supply Voltages
31-Volt Maximum Qutput Swing

1 mW Dissipation with Output at High Level

Vi
veet vees CC1
(10) Qa
INPUT 1A INPUT 2B
S0k ask 16k
INPUT 1B INPUT 2A

INPUT A" —

INPUT B O——f——r-] Tk ,_jj GND @ - @ Veez

2.9
o (5.6)
» © ouTPuT Y Vces OUTPUT 2Y
Yy
) 4
3 v
END © Ta, OUTPUT 1Y
45K PIN 7 IS IN ELECTRICAL
o Veez CONTACT WITH THE CASE
]
positive logic: Y = AB
Resistor values shown are nominal and in ohms.

-description

The SN55180 and SN75180 are dua! voltage-level converters designed for interfacing between TTL or DTL voltage
levels and those levels associated with high-impedance junction or MOS FET-type devices. These devices offer the
system designer the flexibility of tailoring the output voltage swing to his application. This can be accomplished by
varying the Vcc2 and Vee3 supply voltage within the ranges shown in Figure 1. Typical applications include
interfacing with MOS shift registers and analog gates.

The SN55180 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75180
is characterized for operation from 0°C to 70°C.

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

Supply voltage Vocp (seeNote 1) . . . . . 0 . . . . L L . e e e e e e e e e e e e TV
Supply voltage Ve (seeNote 1) . . . . . . . L L L L. L Lo o s s s .. =30V
Supply voltage Voga (seeNote 1) . . o o o v o o L L L L L Lo e s e e e e e e e . 30V
Vee3 to Vo2 voltage differential . . o . . . o L L 0 o 0 0 0 s s e e s e e . ... 4OV
Input voltage {see Note 1) . . . : e i i e i e ... BBV
Continuous total dissipation at (or below) 70 C free -air temperature (see Note 2) e e e e e . . 300 mW
Operating free-air temperature range: SN55180 Circuits . . . . . . . . . . . . . . . . —55 Cto 125°C

SN75180Circuits . . . . . . . . v v+ . ... ... 0°Cto70°C
Storage temperature range . . . e e e e .. ... ..... -B5°Cto150°C

Lead temperature 1/16lnchfromcaseforSOSeconds PP 0130

NOTES: 1. Voltage values are with respect to network ground terminal,
2. For operation of the SN55180 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Therma! Iniormation
section, which starts on page 19.
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TYPES SN55180, SN75180
DUAL NAND TTL-TO-MOS LEVEL CONVERTERS

recommended operating conditions

SN55180
MIN NOMm

SN75180
MIN NOM

UNIT

Supply voltage, Vg1 4.5 5 4.75 5

Supply voltage, Vo (See Figure 1) -8 -8

Supply voltage, Vg (See Figure 1)

Operating free-air temperature, TA -55 125 0

RECOMMENDED COMBINATIONS

Figure 1 shows the boundary conditions within which itis OF SUPPLY VOLTAGES

recommended that the SN55180 and SN75180 be operated 30
for proper functioning of these converters. The range of

operation for supply V2 is shown on the horizontal axis. 20
Vg2 must be between —25V and —8 V. The allowable
range for Vggg is governed by Vg2, After a value for
V2 has been chosen, Vo3 may be selected as any value
along a vertical line passing through the Vgc2 value and
terminated by the boundaries of the recommended
operating region. A voltage difference between supplies of
at least 5volts should be maintained for adequate output
voltage swing.

1

%

Vec3—Supply Voltage—V

-20 -15 -1
Vee2-Supply Voltage-V
FIGURE 1

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
(see note 3)

-5 0

PARAMETER TEST CONDITIONS? MIN TYPE MAX |UNIT
VIH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \"
VoH High-level output voltage Vee1=MIN, V=08V, Ilgy=0 Vee3—0.2 \4
VoL  Low-level output voltage Veer = MIN, V=2V Vceat2| v
Rpuli-up Output pull-up resistor {internal) Ta=25"C 115 16 20 k&
IIH High-level input current Vool = MAX, Vi=24V 5 BA
Iy Input current at maximum inputvoltage|Vge1 = MAX, Vi =55V 1 mA
i Low-level input current Veetl = MAX, V=04V 0.2 0.4 mA
Supply current from V¢eet, .
| \Y = MAX, all inputsat 0V, outputs open 440 820 A
CC1(H) outputs high (both converters) cc P P i "
Supply current from Vce1, )
! \ =MAX, all tsat45V, t 1.7 3.2 mA
cerw outputs low (both converters) ce »alinputsa outputs open
Supply current from Vcega .
[} 4 V, = MAX, all inputs at 0.8 V, outputs open 20 LA
CC3{H) outputs high (both converters) ccs i i P

NOTE 3: Minimum and maximum limits apply for all allowable values of Veez and Vees:

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

switching characteristics

TEST
PARAMETER TEST CONDITIONS MIN TYPE MAX |UNIT
FIGURE
P tion delay time,
tPLH ropaga .‘On elay time CL=15pF, See Figure 2 85 ns
low-to-high-level output 2
P tion delay time,
TPHL ropaga on cetay fime Cy=15pF, See Figure 2 85 ns
high-to-low-level output

$All typical values are at Vggy =5 V, Voo = —22 V, Veg3 =8 V, Ta = 25°C.
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TYPES SN55180, SN75180
DUAL NAND TTL-TO-MOS LEVEL CONVERTERS

PARAMETER MEASUREMENT INFORMATION

24V Veet Vees
5V 8V

INPUT
PULSE QUTPUT
GENERATOR] OUTPUT
{See Note A} Cp =15pF

| (See Note B}

Veez =
—22V
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Z,,,t = 50 Q, t, = 10 ns, tf = 10 ns, PRR = 500 kHz, t,, = 500 ns.
B. C_ includes probe and jig capacitance.

FIGURE 2

TYPICAL CHARACTERISTICSt

PROPAGATION DELAY TiMES

vs
FREE-AIR TEMPERATURE

200 T—T T
See Figure 2
180

160

140
120 PLH

100 /
80 '?

\

60
40
20

tpLH and tpHy ~Propagation Delay Time—ns

[}
—60—40-20 0 20 40 60 80 100 120 140
Ta—Free-Air Temperature-"C

FIGURE 3
NORMALIZED OUTPUT PULL-UP
RESISTOR VALUE
vs
VOLTAGE TRANSFER CHARACTERISTICS o FREE-AIR TEMPERATURE
15 { 1.3
Veer1=5Vv P
10 Vega=-22V &
Veea=8v - 125
> 5 ! 3
s
1 TA=125°C i > 120
g 0 2 s
s | Ta=-56°C L
% -5 |—Ta=25C 5 10
g A ™~ 2 vd
3 -10 s 105 A
L K
o > 1.00
> _15 9
2 095 /
. g
» < 090 =]
-25 2 oss
o 05 1 15 2 25 3 < —-60-40-20 O 20 40 60 80 100120 140
V|=Input Voltage—V TaA—Free-Air Temperature—"C
FIGURE 4 FIGURE 5
tData for temperatures below 0°C and above 70°C is applicable to SN55180 circuits only.
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INTERFACE TYPES SN75320, SN75321
CIRCUITS DUAL ECL-TO-MOS DRIVERS

BULLETIN NO. DL-S 7712473, APRIL 1977

JORN

MOS MEMORY INTERFACE DUAL-IN-LINE PACKAGE (TOP VIEW)
SN75320

L

. Dual ECL-to-MOS Drivers

e  Versatile Interface Circuit for Use Between
ECL and High-Current, High-Voltage
Systems

e  Operates from Standard Bipolar and MOS
Supply Voltages

e  High-Speed Switching
. Inputs Compatible with Series 10000
ECL and Other Similar ECL Families
e  Compatible with Many Popular MOS RAMs

o  Negligible 12-V Supply Current and Low
5-V Supply Current when Output is at a
Low Level

. Requires 2 External P-N-P Transistors per
Package for Operation
(Use of TI1S149, ABT4260, or A5T4261
Recommended)

SN75321

description

The SN75320 and SN75321 are monolithic dual ECL- 1XC

to-MOS driver interface circuits. The devices accept 1
standard input signals from Series 10000 ECL and
other similar ECL families and provide high-current,
high-voltage output levels suitable for driving MOS
circuits. Due to the low power dissipation when the 1A| 3
driver output is at a low level, these devices are
ideal for driving N-channel RAMs such as the 4-k Veel 4
TMS 4030.

X8
2

Nc| 5
The SN75320 and SN75321 operate from a standard
TTL Ve supply (Vec), ECL VEE supply, (VEE), 2A| §
and the MOS Vgg supply (Vcc2). These devices
have been optimized for operation with a Vgg2 sup- anp| 7
ply voltage from 12 volts to 15 volts, but they are
designed to be usable over a much wider range of

Veea-

Both devices require two external p-n-p transistors Required external p-n-p transistors should be located as close as possible
per package. Suggested p-n-p transistors are TIS149, 1o the SN75320/SN75321.

Ab5T4260, and A5T4261. The SN75320 requires an  NC—No internal connection

externally generated ECL input reference voltage, FUNCTION TABLE

VBB, while the SN75321 features an internally fixed
ECL input reference voltage, Vgg, of —1.3V % 10%.

INPUT OUTPUT

X A Y
The SN75320 can also be used with differential m "
inputs. Both devices are characterized for operation H = high level, L = low level L L

from 0°C 10 70°C.
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TYPES SN75320, SN75321
DUAL ECL-TO-MOS DRIVERS

schematics of inputs and outputs

EQUIVALENT OF EACH SN75320 INPUT EQUIVALENT OF EACH SN75321 INPUT TYPICAL OF BOTH OUTPUTS

Veen ——1 Veer - |——— Veea

] % 4]

internal 1
INPUT: Veg INPUT——{ —-13V
reference OUTPUT

AA

L——— VEE ———— — —

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

Supply voltage range of Vcc1 (see Note 1) e e e e e e e e e e e e e e e .. =05Vto7V

Supply voltage range of Vg2 e YA R A
Supply voltage range of VEE . . . e e e e e e e e v ... —8Vto05V
Negative voltage of Vcc1 or Vcc2 wnh respecttoVEE Y
Input voltage range . e e e e e e e e e e e e i e i e .. =—8BVtoObV
Input voltage with respecttoVBB (SN75320) S - 1Y)
Negative voltage at any input with respecttoVEE e e e e e e e e e e e e e e e e .. BV
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):

Jpackage . . . . . . . .. . .. .. ... . 1026mW

Npackage . . . . . . « + v ¢ ¢« v v v o« o « . 1B50MW
Operating free-air temperature range . . . . « + « v v « « + + 4 4 v e e e u . ... . 0°Cto70°C
Storage temperature range . . . . . . . P e e e e e e i i . ....-B5Ct0150°C

Lead temperature 1/16 inch from case for 60 seconds: J package e e e e e
Lead temperature 1/16 inch from case for 10 seconds: N package

. e e . .. ....300°C
e e e e e e e e e e ... L 2680°C

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section,
which starts on page 19. In the J package, SN75320 and SN75321 chips are glass-mounted,

recommended operating conditions

SN75320 SN75321 UNIT
MIN NOM MAX [ MIN NOM MAX |
Supply voltage, VCC1 4,75 5 5.25 4,75 5 5.25 A\
Supply voltage, VCc2 4,75 12 15 4,75 12 15 v
Supply voltage, VEE -468 —-5.2 -5.72 {-468 -—-52 -5.72 \"
Supply voltage, VBB -1.23 -13 -137 \%
Operating free-air temperature, TA 1] 70 0 70 °c
Load capacitance, C)_ 200 200 pF
TEXAS INSTRUMENTS 101
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TYPES SN75320, SN

75321

DUAL ECL-TO-MOS DRIVERS

definition of input logic levels (see Note 3)
SN75320 SN75321
PARAMETER 8 A 8 A UNIT
(LEAST (MOST {LEAST (MOST
POSITIVE) POSITIVE} | POSITIVE} POSITIVE)
VIH High-level input voltage at input A -1.15 -0.7 -0.9 -0.7 \"
ViL  Low-level input voltage atinput A VEE —1.45 VEE —-1.6 \Y%
High-level differential input voltage 150 mV
Low-level differential input voltage —150 mV
NOTE 3: This data sheet uses the algebraic limit system that has been adopted by the International Electrotechnical Commission for logic

voltage levels. The A limit is the more positive (less negative) limit; the B limit is the less positive (more negative) limit,

electrical characteristics over recommended ranges of VCcC1, Vcc2, VEE, and operating free-air tempera-
ture (unless otherwise noted) with VBB = —1.3 V for SN75320.

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

PARAMETER TEST CONDITIONS SN75320 SN75321 NIT
MIN TYPT  mMAX| ™MIN TYPT  MAX
Ton =—10mA|Vce2 —1.1Vee2 —0.7 Veez —1.1Vee2 0.7
VoH  High-level outputvoltage |ViH =V yg [loH = —400 A[Vce2 —05 Voo —0.3 Veez —0.5Vec2 —0.3 \Y
: loH = =200 pAlVce2 —0.4 Ve —0.2 Voo —0.4Vego —0.2
\ =114V, VL=V .
VoL Low-level output voltage cc2 IL=YILA 0.12 05 0.12 05} Vv
oL = 10 mA
IiH High-level input current  |VEg = -6.72V, V| =-0.7V 80 800 80 800 pA
VEE =—5.72V, V| =2V -1 -1
he Low-level input current EE l 0 9 HA
VEg = -5.72V, V| =-5.72V —100 —100
Supply current from Vgeq
1 18 26
CC1(H) both outputs high 18 26
Supply current from Vce2
! 9 13 9 13| mA
CC2tH) poth outputs high Vel =625V, Vogz =15V,
Supply current from Vgg, [Vgg = —5.72V, No load
| -8 - -10 -1
EE(H) 0th outputs high 12 5
Supply current from Vgg,
1 -10 A
BB (H) \5th outputs high K
Supply current fromVee1,
| 18 25 18
cer (L both outputs low %
Supply current from Vge2
| 05 0.
cez (L) both outputs low Vcec1=5.25V, Vega=18V, 5| mA
Supply current from Vg, VEg = —5.72 V, No load
IEE (1) both outputs low —12 —17 -4 -20
Supply current from Vg,
\ 80 00 A
BB (L) i oth outputs low 8 L
t All typical values are at Vee1=5V,Vee2=12V,VEg =—56.2V,Vgg = —1.3 V (S§N75320), and Tp = 25°C.
switching characteristics, Vcc1 =5V, Vee2 =12V, VEE = —5.2V, Ta = 25°C
BOTH TYPES
PARAMETER TEST CONDITIONS UNIT)|
MIN TYP MAX
tDLH Delay time, low-to-high-level output 16 24 ns
tpHL  Delay time, high-to-low-level output 30 43
tTLH Transition time, low-to-high-level output CL =300pF, 10 20 ns
tTHL  Transition time, high-to-low-level output See Figure 1 14 20
PPLH Propagation delay time, low-to-high-leve! output 26 44 ns
tPHL Propagation delay time, high-to-low-level output 44 62
TEXAS INSTRUMENTS
INCORPORATED



TYPES SN75320, SN75321
DUAL ECL-TO-MOS DRIVERS

INPUT

PARAMETER MEASUREMENT INFORMATION

5V 12v ' —_————— 0oV
TIS149 ’
—-d
PULSE cc2
GENERATOR X8 f— o -17v
(See Note A) OUTPUT tDLH 1
—F_—‘ﬂ. DHL
| i —t
Cy =300 pF i —» M—tTLH —» —ITHL
See Note B | ~t e —.von
{ ! : so% K |
] 1
= |
= |
o 0%y,
Vgg is internally generated on SN75321 H ' oL
[——bFtPHL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulsa generator has the following characteristics: PRR = 1 MHz, Z5,¢ = 50 S2.
B, Cy includes probe and jig capacitance,
FIGURE 1-SWITCHING TIMES
TYPICAL CHARACTERISTICS
LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs
LOW.LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
0.6 veez
i
> Veea=12V R
4 08 Veg=-52V > Ve @5 veer=sv H1ITA = 70°C
8 Vgg = ~1.3 V (SN75320) & Veez=12V B L]
3 Vi=-2V = VEE=-52V Ta=0°C [ TR
2 0 S Veez Ot vgg - _13v isN753201 ]
2 1 , 3 V) =-07
s A= 70°C 2
20 0.3 > —- 3 Veea S | 1
Ta=0°C -
3 L1 A 3 o
2 0.2 < Veer™
9 £
1 1A
] ~2.5
So1 H Veez
>
0 Veez30 L 111
0 10 20 30 40 50 60 70 80 90 100 00 rY) -1 ~10 100
1oL~ Low-Level Output Current—mA loH—High-Level Output Current—mA
FIGURE 2 FIGURE 3
INPUT CURRENT
v OUTPUT VOLTAGE
INPUT VOLTAGE vs
100 — INPUT VOLTAGE
- 6
ool Vec1=5V ¥ Veci=5V
Veez=12v 4l Vec2=12V
80} VEE = -2V VEE=-52V
VBB = —1.3V (SN75320 ... 1VBa=-1.3V (SN75320)
$7°’TA=25°C T12l5-0
£ 60 BiolTam2sc [
g 5
3 >
g° / 38
2 4 g I
I / g
f : |
J >
20 l
o f 2
o 0 J
-2 18 16 —14 —12 —1 -08 —08 2 18 16 —14 12 -1 —08 -06
Vi—Input Voltage—V V|-Input Voltage—V
FIGURE 4 FIGURE 5
| D
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TYPES SN75320, SN75321
DUAL ECL-TO-MOS DRIVERS

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME DELAY TIMES
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
50 o O Veer=5v
L Veea=12V
VEE=-5.2V
: 40 40 vgg = —1.3 v (SN75320)
g " See Figure 1
[ T t -
> 30 : & 30 DHL
2 tPLH | — E
o E
c >
2 20 320
§ | Vcer=5V DLHL ]
d.? Veez=12V
10} VEg=-5.2V 10
i Vg = —1.3 V (SN75320)
See Figure 1 |
0 L | 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 R 60 70
TA—Free-Air Temperature—"C TA—Free-Air Temperature— C
FIGURE 6 FIGURE 7
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL QUTPUT ’ HIGH-TO-LOW-LEVEL OUTPUT
Vs Vs
SUPPLY VOLTAGE V¢e2 SUPPLY VOLTAGE Vce2
50 I [— 50
. |Vec1=5V | 1
T 0 VEE=-5.2V “11:'40 CL =300 pF ———1"]
.5 %[ vpg = —1.3 V (SN75320) & o p—
£E |Taad I R N
- o See Figure 1 =]
o~ T 83
€5 CL=300pF/;/_,_—-— i
% T 20{CL=200pF 2320
22 ¥
Sz S£ |Veci=5V
a - &I VEg=—5.2V
L1 =10}
T - Vgg = —01.3 V (SN75320)
= g Ta=26°C
0 0 See Figure 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Vcc2—Supply Voltage—V Vce2—Supply Voltage—V
FIGURE 8 FIGURE 9
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INTERFACE TYPE SN75322
CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER

BULLETIN NO. DL-S 7712336, MAY 1976-~REVISED APRIL 1977
MOS MEMORY INTERFACE
JORN

e Versatile Interface Circuit for Use DUAL-IN-LINE PACKAGE (TOP VIEW)
Between TTL and High-Current,

High-Voltage Systems

e Operates from Standard Bipolar and MOS
Supply Voltages

e High-Speed Switching
e TTL-and DTL-Compatible Inputs

e Separate Driver Address Inputs with
Common Strobe

e VOQOH and VoL Compatible with TMS4030
4K RAM and Other Popular MOS RAMs

o Negligible 12-V Supply Current and Low
5-V Supply Current when Output is at
a Low Level

Vcez

10f2y

2XC

2XB

e  QOutput in High-Impedance State if
5-V Supply is Lost

e Requires 2 External P-N-P Transistors per
Package for Operation (Use of TI1S149,
A5T4260, or A5T4261 is Recommended)

Positive logic: Y = AE

Required external p-n-p transistors should be located as close as possible
description to the SN75322.

The SN75322 is a monolithic dual TTL-to-MOS driver and interface circuit. The device has separate driver address
inputs with common strobe. The device accepts standard TTL and DTL input signals and provides high-current and
high-voltage output levels suitable for driving MOS circuits. The SN75322 is designed for driving N-Channel RAMs
where low power dissipation is desirable when the driver output is at a low level. Specifically, it may be used to drive
the chip-enable input of the TMS4030 MOS RAM.

The SN75322 requires two external P-N-P transistors per package. Suggested P-N-P transistors are TI1S149, A5T4260,
or A5T4261.

The SN75322 operates from the TTL 5-volt supply and the MOS Vpp supply. With the use of an external pull-down
resistor, the driver output of the SN75322 will be forced to the low level if the 5-volt supply is lost. The SN75322 is
characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
Veer ———— === Veez
INPUT B 3
@—— OUTPUT

___*i J
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TYPE SN75322
DUAL POSITIVE-AND TTL-TO-MOS DRIVER

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

Supply voltage range of Vocp (seeNote 1) . . . . . . . . . . . . . . . . ... . —05Vto7V

Supply voltage range of Vccz e e A A R AY
Input voltage . . . C e e e e e e e e 55V
Continuous total dlssmatlon at (or below) 25 C free -air temperature (see Note 2): Jpackage . . . . . 1026 mW

Npackage . . . . . 1150 mW
Operating free-air temperaturerange . . . . . « . + + « « « « « « 4w . . . . . . .0Ct70°C
Storage temperature range . . e e e e . . . . . .. -e5°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e e e e ... ... . 300°C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . 260°C

NOTES: 1, Voltage values are with respect to network ground terminal unless otherwise noted,

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section,

which starts on page 19, In the J package, SN75322 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, VGC1 « + + « v v v o v v v e e e e e e e 4,75 5 526 V
Supply voltage, Vg2 . . . . e e e e e e e e e e e e 4.75 12 15 o\/
Operating free-air temperature, TA e e e e e e e e e e e 0 70 Cc
Load capacitance, CLL + = + « + « « 4 0 4 v e e e e e e 200 pF
electrical characteristics over recommended ranges of Vcc1, Vce2, and
operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT
ViH High-leve! input voltage 2 \"
ViL Low-level input voltage 08| V
ViH=2V, IoH=—10mA |Vcca—1.1 Veea—0.9
VoH High-level output voltage ViH=2V, loy = —400 A | Vec2—05 Veg2—0.25 \
Vig=2Vv, IoH =—200 pA | Voo2—04 Veg2—0.2
v Lowdevel output voltage : Veez =114V, V=08 V. 0.23 05| v
v g 2
oL uteut voltag loL = 10 mA
I Input current at maximum input voltage V=55V 1| mA
A Input 40
IT9] High-level input current £ I:::!s Vi=24V 30 BA
Al t -1 -1.6
he Low-level input current £ I:::ts V=04V - =32 mA
Veey =56.25V, Vegz =15V,
| Suppl f V . 15 20 A
cc1({L) Supply current from Vg1, both outputs low Allinputs at 0V, No load m
Veet =5.25V, Veez =15V,
I Suppl t f V, , both out ! 0.01 05
€c2(L) Supply current from Ve, both outputstow | - inputsat 0V, No load mA
.. | Vec1 =525V, Vgea=15V,
1 | t f Ve, both outputs high 24 4
cC1{H) Supply current from Vcg1, both outputs higl All nputs at 5V, No load 34 | mA
. Vee1=56.25V, Vgez=15V,
| f; \Y tputs high 95 14
cc2(H) Supply current from V2 both outputs hig Allinputs at 5V, No load mA

TAll typical values are at Voo =5 V, Vpea = 12 V, and T4 = 25°C.
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TYPE SN75322
DUAL POSITIVE-AND TTL-TO-MOS DRIVER

switching characteristics, Vcg1=5V, Vce2 =12V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLH  Delay time, low-to-high-level output 16 21 ns
tDHL Delay time, high-to-low-level output 18 24 ns
tTLH  Transition time, low-to-high-level output CL =300pF, 1" 17 ns
tTHL  Transition time, high-to-low-level output See Figure 1 13 20 ns
1PLH Propagation delay time, low-to-high-level output 12 27 38 ns
tPHL Propagation delay time, high-to-low-level output 14 31 44 ns

PARAMETER MEASUREMENT INFORMATION

5V 12V
veutr v V,
ce cez TIS149
PULSE |
‘ Xc

GENERATOR

(See Note A) QUTPUT

CL

|
' |
24V ll_ __owo | /_L\ {See Note B)

TEST CIRCUIT

|
"—.t—<10 ns

90%

3V

15V
|

INPUT

10%

|
gy
0.5 us ,l
|
|
H—‘PLH-—.‘

VoH

OUTPUT

VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zg,¢ ® 50 Q.
B. C includes probe and jig capacitance.

FIGURE 1-SWITCHING TIMES, EACH DRIVER
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TYPE SN75322
DUAL POSITIVE-AND TTL-TO-MOS DRIVER

TYPICAL CHARACTERISTICS
TOTAL DISSIPATION

(BOTH DRIVERS)
Vs

FREQUENCY
1300 Veerogv
1200 ‘vCC1:12v Y F
cc2= MAX FOR I/ I
1100 L Rrp = 10 0 JPKG 7
= 1000} Input: 3-volt square wave f
% 900 L (50% duty cycle) / /
= o
S soo| lA=BC Ay
g 700 CL = 1000 pF /|
8 CL = 800 pF 704
& 600 LA
S 500 CL =600 pF y iV D
13 = F L 4
K 400 CL=400p yzwardVEnl q
A
£ 300 l Leret ]
200 == Cc >(200 F
L= P
100
oL [ | Notoad | [ ][]
0.1 0.2 04 0.7 1 2 4 7 10
f~Frequency—MHz
FIGURE 2
TYPICAL APPLICATION DATA
Vee=5V vpe=-3V
TMS4030 TMS4030
o—{ ves Vss— ¢-fvee Vs
SN75322 VoD — Voo}—

1XC Veel CE CE
T|s149§ 1X8 vee vee

CHIP ENABLE 1 ! 1 109
——AAA
ENABLE Vce?|

\ LD_‘ 100 TMS4030 TMS4030
A W || pm——
CHIP ENABLE 2 2y veg Vss —ﬂvaa Vss

2XC

-
i

VDD VpD

GND 2XB CE CE

|||—-I

TIS149 vee vee

Vcc2=VDD=12VJ
y

TMS4030°S
ACTIVATED BY
CHIP ENABLE 2

NOTE: The external P-N-P transistors should be located as close as possible to the SN76322.

FIGURE 3—SN75322 DRIVING TMS4030 MEMORIES

v
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INTERFACE TYPE SN75350
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER

BULLETIN NO. DL-S 7712370, MAY 1976 — REVISED APRIL 1977

MOS MEMORY INTERFACE

o Lower-Voltage, High-Speed Version ) : JGORP
of SN75361A DUAL-IN-LINE PACKAGE (TOP VIEW)

e Versatile Interface Circuit for Use
Between TTL and High-Current, High-
Voltage Systems 8 7 6 5

e Capable of Driving High-Capacitance
Loads

e Compatible With Many Popular MOS

RAMs =

Veer 1Y 2Y  veez

® Vcc2 Supply Voltage Variable over
Wide Range. . . 5Vto 18V q
e TTL-and DTL-Compatible Diode-Clamped
Inputs
1 2 3 4

o Operates from Standard Bipolar and
MOS Supply Voltages

o Low Standby Power Dissipation

1A E 2A  GND

e Special Application . ..7001 MOS RAM positive logic: Y = AE
Drivers
description

The SN75350 is a monolithic integrated dual TTL-to-MQS driver and interface circuit. The device accepts standard TTL
and DTL input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits.
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs.

The SN75350 operates from the TTL 5-volt supply and the MOS Vgs supply in many applications. This device has
been optimized for operation with Vg2 supply voltage from 12 volts to 18 volts; however, it is designed so as to be
useable over a much wider range of Vg2 |

The SN75350 has speed advantages over the SN75361A when driving heavy loads with reduced Vcg2.

The SN75350 is characterized for operation from 0°C to 70°C.
schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
-= \ ¢ 4 ' Veez
VCC1 _—-——1!——--— P
:E Req
<
b3
INPUT L—-- 1
OUTPUT
- S—————
Req = 4 k& nominal for A inputs s
Req = 2 k§2 nominal for E input 9
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TYPE SN75350
DUAL NAND TTL-TO-MOS DRIVER

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

Supply voltage range of Vg1 (see Note 1) L AA YA
Supply voltage range of VcG2 e CAYA LAY
Inputvoltage . . . . . . . . . . 4 v i et e e e e e e e e e e e e e e i e e i .. .. BBY
Inter-input voltage {see Note 2) . ., . . . P O XA
Continuous total dissipation at {or below) 25° C free-air temperature (see Note 3) JG package . . . . . . 826mW

P package . . . . . .1000 mW
Operating free-air temperature range . . . . + +« « + « + + + 4« s v e s v e e . .. . 0°Cto70°C
Storage temperature range . . . e e e e e e e ... =85°Cto1B0°C
Lead temperature 1/16 inch from case for 60 seconds: JG package e e e e e e e e ... ... 3BO0°C
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . . . . . . . . . . . . . . 260°C

NOTES: 1. Voltage values are with respect to network ground terminal unfess otherwise noted.
2. This rating applies between the A input of either driver and the common E input.
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19, In the JG package, SN75350 chips are glass-mounted.

recommended operating conditions
MIN NOM MAX UNIT

Supply voltage, VCCT « + « & ¢ v« o v 0 e e e e e e e e e e e 4.75 5 5.25 \"
Supply voltage, Vec2 - .« .+ . e e e e e e e e e e e e e e e e e 4,75 15 18 V
Operating free-air temperature, TA e e e e e e e e e e e e e e e e e 0 70 °C

electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP? MAX UNIT
Viy High-leve!l input voltage 2 \"
ViL Low-level input voltage 08| Vv
ViK Input clamp voltage I ==12mA -15| V
ViL=08YV, | =—50 uA \ -1 V, -0.7
VoH High-level output voltage IL OH i cc2 CC2 v
V=08V, loH=—10mA |Vgc2—2.3 Veeo—1.8
ViH=2V, loL=10mA 0.15 0.3
VoL Low-level output voltage Vee2=12V1t018V, Vig=2V, 0.25 05 v
1oL =40 mA i !
Vok Output clamp voltage V=0V, 1oH =20 mA Veeatts| v
I Input current at maximum input voltage V=565V 1| mA
1 High-level input t Vy=24V A inputs 401 A
-level input curren =2.
1H \gh-level input ¢ ! E input 80 K
] Low-evel i t V| =04V A inputs - 181 A
. ow-level input curren | = 0. E input = =3
. Supply current from Vge1, v =525V v -1V 2 4
CC1{H) both outputs high CC1 = - . cc2 . A
Suppl! t f Vee2.
Ice2(H) upply curren . fom Vee2 Allinputsat 0V, No load 05
both outputs high
Supply current from Vg1,
| Vv =525V, Vv =18V, 16 24
ceu both outputs low cet cc2 mA
Suppl t-from Voo,
lce2(L) upply current-from Vcc2 Allinputsat5 Vv, No load 12 17
both outputs low
S from V, Voo =0V, Veez = 18V,
lec2ts) upply curren't. rom Vce2, c91 cc2 05| ma
standby condition Allinputsat5 V, No load

T All typical values are at Vogg =5 V, Vegz = 15 V, and T = 25°C.
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TYPE SN75350
DUAL NAND TTL-TO-MOS DRIVER

switching characteristics, Vec1 =5V, Vec2=15V, TA =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tDLH Delay time, low-to-high-level output ' 16 24 ns
tDHL Delay.t.ime,.hlgh-to-low-h'avel output Cy = 390 pF, 15 23 ns
tTLH  Transition time, low-to-high-level output An =100 14 22 ns
tTHL  Transition time, high-to-low-level output Sez Fiqure ; 16 24 ns
tPLH Propagation delay time, low-to-high-level output fgur 30 46 ns
tPHL Propagation delay time, high-to-low-level output 31 47 ns

PARAMETER MEASURMENT INFORMATION TYPICAL CHARACTERISTICS
5V 1BV
L TOTAL DISSIPATION
INPUT ccr cc2 (BOTH DRIVERS)
PULSE | vs
FerY outeur FREQUENCY
100 T
ulj I I I ::SLuNoreB) 0 VCC1 =5V / /
.4 NI
L _s* <+ 900 tvgep =15V
= 800 Input: 3-volt square wave/
(50% duty cycle) / /
TEST CIRCUIT = 700 |Ta= 25°C
E Lol /
‘I: 600 CL = 600 pF,
S / y/
g 500 - 7
2 CL =400 pF 1] /<
& 400 /f/ v AC\ =100 pF
L AW AT A
a. 300 1 ><C| = 200 pF3+4
/,/’//”"‘ ///
200 No Load
100
0
0.1 0.2 04 07 1 2 4 7 10
oureut f—Frequency—MHz
_______ vou FIGURE 2
VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following charactersitics:
PRR =1 MHz, Z5,¢ ~ 50 2.
B. C|_includes probe and jig capacitance,
FIGURE 1—-SWITCHING TIMES, EACH DRIVER
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INTERFACE "TYPE SN75355
CIRCUITS QUADRUPLE NAND TTL-TO-MOS DRIVER

BULLETIN NO, DL-S 7712371, MAY 1976 — REVISED APRIL 1977

MOS MEMORY INTERFACE
Quad Positive-Logic NAND TTL-to-MOS Driver

Versatile Interface Circuit for Use between TTL JORN
and High-Current, High-Voltage Systems DUAL-IN-LINE PACKAGE (TOP VIEW)

e Capable of Driving High-Capacitance Loads
Compatible with Many Popular MOS RAMs

V2 Supply Voltage Variable over Wide
Range to 18 Volts Maximum

e V3 Supply Voltage Pin Available I ]

veer 4y 4A 262 261 3A 3Y  vees
16 15 14 13 12 1 10 9

e V3 Pin Can Be Connected to Vg2 Pinin »
Some Applications

® TTL-and DTL-Compatible Diode-Clamped Inputs

e Operates from Standard Bipolar and MOS
Supply Voltages

e Two Common Enable Inputs per Gate-Pair Vocza 1Y A E1  1EZ  2A 2 GND
o High-Speed Switching

o Low Standby Power Dissipation pasitive logic: Y = AETE2

o High-Speed SN75365-Type Device with

Lower Vg2 Voltage Requirement
description

The SN75355 is a monolithic quadruple TTL-to-MOS
driver and interface circuit. The device accepts
standard TTL and DTL input signals and provides
high-current and high-voltage output levels suitable
for driving MOS circuits. Specifically, it may be used veet Veea veez

to drive address, control, and timing inputs for several TO OTHER
DRIVERS | ——4

types of MOS RAMs or microprocessor multiphase b
clock inputs. ._E

schematic (each driver)

The SN75355 operates from the TTL 5-volt supply

and the MOS Vgs and Vg supplies in many ) #

applications, This device has been optimized for

operation with Vcc2 supply voltage from 12 volts to INPUT A ¢ ¢ i¢

18 volts, and with nominal V3 supply voltage from ENABLE € it \;———( Oyt

3 volts to 4 volts higher than V2. In some applica- ENABLE E2 — ¢ [:

tions the Vg3 power supply can be eliminated by F AR S Zk

connecting the V3 pin to the Vg2 pin. L. T ND
L ——Fonvens

The SN75355 has speed advantages over the
SN75365 when driving highly capacitive loads with
V2 reduced to within the range of 12 to 15 volts.

The SN75355 is characterized for operation from 0°C
to 70°C.

TExaAs lNSTRUDMENTS 13
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TYPE SN75355
QUADRUPLE NAND TTL-TO-MOS DRIVER

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

Supply voltage range of Vcc1 (see Note 1)
Supply voltage range of Vo2

Supply voltage range of Vo3

Input voltage

Inter-input voltage (see Note 2)

Continuous total dissipation at {or below) 25 C free -air temperature (see Note 3) J package

N package
Operating free-air temperéture range .
Storage temperature range
Lead temperature 1/16 inch from case for 60 seconds J package
Lead temperature 1/16 inch from case for 10 seconds: N package

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.
2. This rating applies between any two inputs of any one of the gates.

—05Vto7V
—05Vto19V
05Vt 19V

55V

55V

10256 mW

1150 mW

. 0°C to 70°C
. —65°C to 150°C
300°C

260°C

3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 19. In the J package, SN756355 chips are glass-mounted.
recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, VCC1 « «+ + v ¢ v v v v v v e e e e e e e e e e e e 4.75

Supply voltage, VCC2 « « « + v & v v vt v e e e e e e e e e e e e 4,75
Supply voltage, Veg3 - - .+ . FS A o 07
Voltage difference between supply voltages Vcc3—Vccz R 0
Operating free-air temperature, To . . . . . e e e e e e e e e e e 0

5 525 V
15 18 Vv
18 18 V

3 4 v

70 °C

TeExAs INST RUM ENTS
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TYPE SN75355
QUADRUPLE NAND TTL-TO-MOS DRIVER

electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP? MAX JUNIT
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 08| V
Vik Input clamp voltage Iy =—=12mA —-15| V
Veec3z=Veez+3V, V=08V, lgy=—100uA [Vcc2—-0.3 Veeo—0.1
V, =V +3V, V|L=08V, Igy=— —1. —0.
VOoH High-level output voltage £es £e2 1L-08 oH 10mA |Veea—1:2 Vecp-0.9 v
Vees = Veea. Vi = 0.8V, lgy = —50 uA Veeo—1 Veep—0.7
Vees = Vee2. ViL=08YV, lgy=-10mA |Vcco—2.3 Veea—1.8
Vig=2V, loL = 10mA 0.15 0.3
VoL Low-level output voltage Veca=12 1018V, Vi =2V, gL =40 mA 0.25 05 \Y
Vok Qutput clamp voltage Vi=ov, IgH =20 mA Veet1.5| V
| Input current at V=55V 1 A
=5. m
! maximum input voltage |
i . A inputs 40
1tH High-level input current V=24V E1 and E2 inputs 50 BA
] A inputs -1 —-1.6
[T Low-level input current Vi=04V E1and E2 inputs - 32 mA
Supply current from Vg1,
] 4.5 5
CCi(H} all outputs high v 5.25 V v 15V 6
CC1 = 2 . cc2= ’
Supply current from Voo,
1 V, =18V Ail inputs at — X
CC2(H) outputs high Nc(l;gd 118V, inputs at 0 V, 3 —45 | mA
| Supply current from Vgea, oloa 3 5
CC3(H) all outputs high
Supply current from Vgey,
| 3 47
ceiL) all outputs low v 5.5V v 18YV 8
CcC1 =3 . ccz2= .
S ly cu t from V, ,
Icc2(u) PPl current fr cc2 Vee3z =18V, All inputsat5V, 2| mA
all outputs low No load
| Supply current from Vees, o lod 19 a1
cesi) all outputs low
tecat) Supply current from Vcco, Veer =525V Veeg =18V 025
all outputs high o ’ }
pus’g Veez =18V, All inputs at 0V, mA
. Supply current from Voea, No road 05
cca(h) all outputs high )
Supply current from Voo,
| A\ =0V = .
OO sandy conaiion Vo1V, AppumerBy il
. Supply current from Vcc3, N 0?3 o ‘ P ' 05
ccals) standby condition o loa )

1Al typical values are at Vo =5 V, Veoea = 15V, Veea = 18 V, and T = 25°C, except for Vi for which Vogg and Vcg are as stated
under test conditions.

switching characteristics, Vcg1 =5V, Vcc2=12V,Vee3 =15V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tDLH Delay time, low-to-high-level output 18 28 ns
i igh-to-] k 1 17
tDHL Delay.\.me,.hlgh 10 Iow—lfvel output CL = 200pF, ns
tTLH Transition time, low-to-high-level output Rp =24 0 14 21 ns
tTHL Transition time, high-to-low-level output S:: Fiaure ; 13 20 ns
1gul
tPLH Propagation delay time, low-to-high-leve! output 9 32 49 ns
tPHL Propagation delay time, high-toJow-level output 24 37 ns
TEXAS INSTRUMENTS 115
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TYPE SN75355
QUADRUPLE NAND TTL-TO-MOS DRIVER

PULSE

GENERATOR
(See Note A)

PARAMETER MEASUREMENT INFORMATION

2v

sV 15v 1
INPUT MVeer Vees Vcczl

24V

TEST CIRCUIT

<10 05 —fe——s|

OUTPUT

CL
I (Ses Note 8]

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zg,¢ =~ 50 2.
B. Cg includes probe and jig capacitance.
IFIGURE 1-SWITCHING TIMES, EACH DRIVER

]
1

Pt—Total Dissipation—mW

TYPICAL CHARACTERISTICS

TOTAL DISSIPATION

TOTAL DISSIPATION

(ALL FOUR DRIVERS) (ALL FOUR DRIVERS)
vs Vs
FREQUENCY FREQUENCY
1300 . ; — T
1200\ vee1=5V MAX FOR 1300 vee1 =5V
"vecea=12V J PKG 1200 Fyeeo =15V

1100{-vees = 15V \ ’j 1100-\F(gcsz= gv ’l‘
1000-Rp =24 Q : 000}, D =24 H

a0o||Input: 3-volt square wave % [lnput: 3volt square wave /

- o T 900 {60% duty cycle)
(50% duty cycle) / / S = 98° //

8001, - 25°¢ y 2 800TTA= I25 (I: 7 MAX FOR

700 it & 700 L - J PKG

600 CL=100pF— | /7, 2 oo c=200pk | [[| /// || |]

TEEC AN ) a N AR
500 >~ $ 500 ST e S0 PP
400 T3 e Y w0 pF k400 HAZea < -f‘IL= 100 pF
/’ Lot

300 X i & 300 No Load

200 No Load 200

1oo| 100

ol— 0 .
01 02 04 071 2 4 710 01 02 04 071 2 4 7

f—Frequency—MHz

'FIGURE 2

f—Frequency—MHz

FIGURE 3
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FUTURE PRODUCT
TO BE ANNOUNCED

TYPE SN75357
QUADRUPLE TTL-TO-MOS DRIVER
WITH 3-STATE OUTPUTS

APRIL 1977

® Quadruple Inverting TTL-to-MOS Driver
e 3-State Outputs
e CMOS Applications

e Very Low Transient Current During
Switching

e Separate Address and Enable/Disable
Inputs for Each Driver

e Vg2 Variable Over Wide Range .. .5V
to15V

® High-Speed Switching

description

The SN75357 is a monolithic quadruple TTL-to-MOS driver with three-state outputs. The device has very low transient
current during switching. It features a VoH level of Vg2 —1.6 volts minimum, and a VoL level of 1.3 volts maximum.
The circuit performance is similar to that of the SN75367.

J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

Veer 4y 4A AC 3C 3A 3y NC

togic: Y = A

Output is off (disabled) when C is high

NC—No internal connection

The SN75357 will be characterized for operation from 0°C to 70°C.

supply voltages: Vgg1 =5V

Vee2 variable from5V to 15V

TEXASI INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012

* DALLAS, TEXAS 75222
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INTERFACE TYPE SN75361A
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER

BULLETIN NO, DL-S 7712054, SEPTEMBER 1973—REVISED APRIL 1977

MOS MEMORY INTERFACE JGORP

e Dual Positive-Logic NAND TTL-to-MOS Driver DUAL-IN-LINE PACKAGE

(TOP VIEW)

e Versatile Interface Circuit for Use between

TTL and High-Current, High-Voltage Systems veer 1Y 2Y Veez
e Capable of Driving High-Capacitance Loads 8 711615
e Compatible with Many Popular MOS RAMs
e V(2 Supply Voltage Variable over Wide

Range to 24 Volts Maximum
e TTL and DTL Compatible Diode-Clamped Inputs
e Operates from Standard Bipolar and MOS

Supply Voltages
e High-Speed Switching 11211314
e Transient Overdrive Minimizes Power Dissipation woB o 2aoaNp
o Low Standby Power Dissipation positive logic: Y = AT

description

The SN75361A is a monolithic integrated dual TTL-to-MOS driver and interface circuit. The device accepts standard
TTL and DTL input signals and provides high-current and high-voitage output levels suitable for driving MOS circuits.
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs including the
TMS 1103 and TMS 4062.

The SN75361A operates from the TTL 5-volt supply and the MOS Vsg supply in many applications. This device has
been optimized for operation with Vg2 supply voltage from 16 volts to 20 volts; however, it is designed so as to be
useable over a much wider range of V¢cc2.

The SN75361A is characterized for operation from 0°C to 70°C.

schematic (each driver)

Veer Vcez
]

- OUTPUT
b '

N

; GND

TO OTHER

Dmvsn{-._l

INPUT A —i- j
ENABLE E ¢ ! E
A X

L—»
TO OTHER
DRIVERS

A

i

TEXASl INSTRUMENTS
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

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

Supply voltage range of Vi1 (see Note 1) S U AYA (VA"
Supply voltage range of Vo2 e LAY A
Inputvoltage.....................................5.5V
Inter-input voltage (see Note 2) - - e e i e e e e e ... . BBV
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 3)

JG package e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8256 mW

P package . . . S [0 o [ J A
Operating free-air temperature range e e e e ... ... 0CtoT0°C
Storage temperaturerange . . . . e e . . .. ...... -65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds JG package < 1011 ) @
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . . . . . . . . . . . . .. 260°C

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.
2. Thisrating applies between the A input of either driver and the common E input.
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the JG package, SN75361A chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Ve e e e e e e e e e e e e e e e 4.75 5 525 V
Supplyvoltage, Veg2 - - -« « « - v o 4 v i o i i i i i i .. ... 475 20 24V
Operating free-air temperature, TA . . . . . . . . . « . o v o o .00 0 70 °C
TEXAS INSTRUMENTS
INCORPORATED
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TYPE

SN75361A

DUAL NAND TTL-TO-MOS DRIVER

electrical characteristics over recommended ranges of VCC1, VG2, and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPY MAX |UNIT
ViH High-level input voltage 2 \
VL Low-level input voltage 08| Vv
ViK Input clamp voltage I ==12mA -15| Vv
ViL=08V, I =—B0pA| V —1 V, —-0.7
VoH High-level output voltage L OH 4 ce2 cc2 \4
ViL=08V, loH=—10mA|Vcea—2.3 Veeo—1.8
Vig=2V, loL = 10mA 0.15 03| v
V Low-level out; A"/ =156Vto24V, V=2V,
oL ow-level output voltage cCc2 (] IH 0.25 05| v
loL. =40 mA
VoK Output clamp voltage V=0V, 10H = 20mA Veeot15| V
Iy Input current at maximum input voltage Vi=565V 1| mA
A inputs 40
High-level input t V=24V A
hH igh-level input curren | E input rr s
A inputs -1 —-1.6
| Low-level input t V=04V A
L ow-level input curren | Einpat - Y m
Supply current from Vcet,
1 \ =525V, \ =24V, 2 4
CC1(H) both outputs high e cc2 A
m
Supply current from Voo, .
1 All inputsat 0 V, No load 0.5
CC2(H) both outputs high P ooa
Supply current from Vgoeq,
1 A =625V, \Z =24V, 16 24
cerlL) both outputs low ca cc2 A
m
Supply current from Vgca, .
| All tsat5V, No load 7 13
ceAL) both outputs low fnputsa o od
Supply current from Voo, Veer =0V, Veca=24V,
1 0.5 | mA
cc(s) standby condition Allinputs at 5V, No load m
TAN typical values are at Vee1=5V, Veez =20V, and Tp = 25°C.
switching characteristics, Vcc1=5 V, Vgc2=20V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |uNIT
tprH  Delay time, low-to-high-level output 1" 24 ns
tDHL Delay time, high-to-low-level output 10 20 ns'
— - - Cy_ =390 pF,
tTTLH Transition time, low-to-high-level output R =109 25 40 ns
tTHL Transition time, high-to-low-level output SeEFigure 1' 21 35 ns
tPLH Propagation delay time, low-to-high-level output 10 36 55 ns
tPHL Propagation delay time, high-to-low-level output 10 31 47 ns
TEXAS INSTRUMENTS
INCORPORATED
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

PARAMETER MEASUREMENT INFORMATION
20V

5V
INPUT I Veet Veez 1
PULSE 1 I |

. 3 RD

GENERATOR
{See Note A)

OUTPUT

1.
(See Note B)
24V I GND '

TEST CIRCUIT

——————————— 3v
|
|
I
10%
oV
fo—tpHL—= fe—tPLH—
| [ [ |
tDHL—fe—s] [ 1 pe-trLH
f—tTHL| [ | |
OH
| | I Vee2-3Vv
tDLH—fe——|
OUTPUT l
I
2V
——————— VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z4,,¢ = 50 £2.
B. C}_ includes probe and jig capacitance.
FIGURE 1-SWITCHING TIMES, EACH DRIVER
TEXAS INSTRUMENTS 121
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

VoH-—High-Level Output Voltage—V

Vo—Output Voltage—V

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
OUTPUT CURRENT OUTPUT CURRENT
v L AARARL 05 .
cea Vee1=5V Vee1=5V
Veca=20V| s Vcea=20V
Veea-05 V=08V i vi=2v
= =4 0.4
\ 1 \ £ Ta =70°C /
Veez-1.0 ~ z /
TA=25C H' 5 03
g A Tasoc
Veee—1.5 I TA=70"C ©
E:}:-IT 2 A
iy g 0.2
Vee—-2.0 TINM H
TA=0CNN
v 25 a o1
CC2—4. M S
Veez—-3.0 0
-0.01 —0.1 -1 -10 —100 0 20 40 60 80 100
|oH—High-Level Output Current—mA loL—Low-Level Output Current—mA
FIGURE 2 FIGURE 3
TOTAL DISSIPATION
(BOTH DRIVERS)
Vs
VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY
1000
% Vec1 =5V Vee1=5V / /
Vcez =20V 900 Lvgc=20V
20 No load 4 Input: 3-volt square wave / /
\ Ta = 25°C 800 |- (509 duty cycle)
TA=25°C
16 z 70017A N y
\ e CL = 600 pF
L 600 7
12 % 500
2 cL-a0erAY/ V]
2 400 /
[a} P y
. AL T
° & %0 L~ ; A M c ‘(');dof? p,k
C| =200 p
200 ,/,/ /: o
4 =TT
100 No Load
0 0 I I
0 05 1 1.5 2 25 01 02 04 071 2 4 710

Vi—Input Voltage—V

FIGURE 4

f—Frequency—MHz
FIGURE 5
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TYPE SN75361A

DUAL NAND TTL-TO-MOS DRIVER

tpLH—Propagation Defay Time,

tp| H—Propagation Delay Time,

tpg H—Propagation Delay Time,
Low-to-High-Level Output—ns Low-to-High-Level Output—ns

Low-to-High-Level Qutput—ns

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

vs
FREE-AIR TEMPERATURE

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

vs
FREE-AIR TEMPERATURE

40 T 40
Cp =390 pF |
: I 3% l
N i Cy_ =390 pF
0 - £l
CL = 200 pF >3
25 — 23 2%
‘ o2 CL =200 pF
20 Cy =50 pF S5 :
S
15 é‘ S Cy =50 pF
&2
[
10 VeTT=5V rz " VeCT =5V
5 veez =20V = 5 Veez =20V
Rp=109 Rp=10Q
o See Figure 1 o See Figure 1
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
TA-Free-Air Temperature—"C TA—Free-Air Temperature—°C
FIGURE 6 FIGURE 7
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
v vs
V(2 SUPPLY VOLTAGE V2 SUPPLY VOLTAGE
40 40
¢ =3c§op\'- Vee1 =8V
£ et 35|Ro=1082 ¢
;o Ta=25°C 20 %
20 £ & 40 | See Figure 1 o
= -
- o200 zd |
25 35 25 —l o0 oF
|1 2 % / o]
5%
20 5
2 H
15 53 18
g2
T, 2
10 Voo =5V z ;9 10
s Rp =100 = s
TA=25°C
o See Figure 1 o
o 4 8 12 16 20 24 [ 4 8 12 16 20 24
Vce2-Supply Voltage—V Vee2-Supply Voltage—V
FIGURE 8 FIGURE 9
PROPAGATION DELAY TiME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
LOAD CAPACITANCE LOAD CAPACITANCE
® Veer=5Vv ® Vet <8V
Vee2 =20V Q Veez =20V
50 [T =25°C s ¢, 50[Ta=25°C
See Figure 1 90, 0% E T See Figure 1
40 0. 23 4
s 3
// 53
=0 §3
30 RO 53
/ L] % § %
20 cp o
10 - =T 10
0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 60D
C|—Load Capacitance—pF CLL-Load Capacitance—pF
FIGURE 10 FIGURE 11
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 7V 225V 20V 5V
vcer Vcez VREF Ves Vss veez Veet
—jA Y RESET Ag \s Ale—o
R Al Y
TTL SN75361A TMS 4062 W5 | SN75361A 7L
% pack ) 5 packages
INPUTS (1% Y CLOCK MOS RAM 8 % : (5 packages) INPUTS
< gy
1
1
—E Y CHIP SELECT Ag |e Y Eje—
GND VDD GND
FIGURE 12—INTERCONNECTION OF SN75361A DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM .
195V 167V 5V
5V
SILICON
DIODE
veer Veez VBB Vss Vvcez Vcel
—A Y DATA IN " Ap Y Afe———
=
e 2 A Y
PRECHARG 2,
= SN75361A
TTL SN75361A ! TTL
MS 1103 MOS RAM
INPUTS (2 packages) T g (5 packages) INPUTS
v CHIP c
ENABLE 2 .
]
< 1
—E Y READ/WRITE Ag Y Ef¢——
GND. VDD GND
FIGURE 13—-INTERCONNECTION OF SN75361A DEVICES WITH “1103-TYPE SILICON-GATE MOS RAM
124 TEXAS INSTRUMENTS
INCORPORATED
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 18.7V 8V 5V

; SILICON
DIODE

Veet Vveez VREF VoD Vcez Veer
—A 7001 g Ao Y Ale—
MOS RAM ﬁ E
ag A1 M
TTL SN75361A 2= SN75361A L
INPUTS (% package) Y CHIP SELECT Agle Y (6 packages) INPUTS
DATA IN Y
WRITE
—e ENABLE Y Efe
GND VsX Vss GND
£
-3V =

FIGURE 14—-INTERCONNECTION OF SN75361A DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM .

Applications using SN75361A as interface devices
between TTL inputs and the address, control, and
timing inputs for three types of MOS RAMs are
shown in Figures 12, 13, and 14. A silicon diode is
used in Figures 13 and 14 to increase the SN75361A
high-level output voltage to obtain the desired high-
level input voltage required by these MOS RAMs. An
extra power supply could be used in place of the
diode.

Figures 12, 13, and 14 show the use of the SN75361A
over a wide range of Vge2 supply voltages. The
device may even be used as a TTL gate, if desired, by
connecting Vcg2 to 5 volts.,

8l
=
_

<
(%]
=
m

N
o
I

|
I_ r

The fast switching speeds of this device may produce
undesirable output transient overshoot because of

load or wiring inductance. A small series damping

FIGURE 15-USE OF DAMPING RESISTOR TO REDUCE OR resistor may be used to reduce or eliminate this

ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN
CERTAIN SN75361A APPLICATIONS

NOTE: Rp =~ 10 £ to 30 Q (optional).

output transient overshoot. The optimum value of
the damping resistor to use depends on the specific
load characteristics and switching speed. A typical
value would be between 10§ and 30%2. See
Figure 15.
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TYPE SN75361A
DUAL NAND TTL-TO-MOS DRIVER

THERMAL INFORMATION
power dissipation precautions
Significant power may be dissipated in the SN76361A driver when charging and discharging high-capacitance loads over

a wide volitage range at high frequencies. Figure 5 shows the power dissipated in a typical SN76361A as a function of
load capacitance and frequency. Average power dissipated by this driver can be broken into three components:

PT(AV) = PDC(AV) * PC(AV) + PS(AV)
where PpC(AV) is the steady-state power dissipation with the output high or low, Pc(Av) is the power level during
charging or discharging of the load capacitance, and Pg(av) is the power dissipation during switching between the low

and high levels. None of these include energy transferred to the load and all are averaged over a full cycle.

The power components per driver channel are: tHL —+ i
|

PLtLFPHIH
T

PDC(AV) =

Pc(Av) ~ CVc2f

1
| |
| |
|
Y
Pt Pt —
P _ PLHYLH*PHLHL ||_
s(av) = — = L T- !

. SN FIGURE 16—-OUTPUT VOLTAGE WAVEFORM
where the times are as defined in Figure 16.

PL. PH. PLH. and pHL are the respective instantaneous levels of power dissipation'and C is load capacitance.

The SN75361A is so designed that Pg is a negligible portion of PT in most applications. Except at very high
frequencies, t|_+tH>> t H +tHL so that Pg can be neglected. Figure 5 for no load demonstrates this point. The
power dissipation contributions from both channels are then added together to obtain tota! device power.

The following example illustrates this power calculation technique. Assume both channels are operating identically with
C =200 pF, f =2 MHz, Vcg1 =5V, Vcgz =20V, and duty cycle = 60% outputs high (tq/T = 0.6). Also, assume
VoH =193V, VoL = 0.1V, Pg is negligible, and that the current from V2 is negligible when the output is high.

On a per-channel basis using data sheet values:

(5V) (2—';—‘\) +(20V (OT'“A-) ©6) + |5BV) ('6 mA) + (20V) (—7—;‘ﬁ) (0.4)

PDC(AV) 2

Ppc(av) = 47 mW per channel
PC(AV) ~ (200 pF) (19.2 V)? (2 MH2)
Pc(av) ~ 148 mW per channel.

For the total device dissipation of the two channels:

PT(AV) ~ 2 (47 + 148)
PT(AV) ~ 390 mW typical for total package.
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INTERFACE TYPE SN75363
CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER

BULLETIN NO. DL-S 7712359, FEBRUARY 1976 — REVISED APRIL 1977

MOS MEMORY INTERFACE

L] >Versatile Interface Circuit for Use
between TTL and High-Current,

i JORN
High-Voltage Systems DUAL-IN-LINE PACKAGE (TOP VIEW)
e Capable of Driving High-Capacitance Loads
e Compatible with Many Popular MOS RAMs vecl Vees 1Y Veez Y NC  NC
e Operates from Standard Bipolar and 14 13 12 1 10 9 8
MOS Supply Voltages
o High-Speed Switching
o TTL- and DTL-Compatible Inputs
e Separate Driver Address Inputs with
Common Strobe P
o Vcc2 Supply Voltage Variable
Over Wide Range
e Vcc3 Supply Voltage Pin Available
® V3 Pin can be Connected to V¢gG2 Pin 1 2 3 4 5 6 7
in Some Applications NC NG 1A E 2A NC  GND
o Damping Resistor Eliminates Undesired
Output Transient Overshoot positive logic: Y = AE

o Transient Overdrive Improves Fall Time

NC—No internal connection,
description
The SN75363 is a monolithic dual TTL-to-MOS driver and interface circuit. The device accepts standard TTL and DTL
input signals and provides high-current high-voltage output levels suitable for driving MOS circuits. Specifically, it may
be used to drive the chip-enable clock input of the TMS4030 MOS RAM and the address, control, and timing inputs for
several other types of MOS RAMs.

The SN75363 operates from the TTL 5-volt supply and the MOS Vsg and Vpp supplies. This device has been
optimized for operation with Vcc2 supply voltage from 11 volts to 15 volts, and with nominal VcC3 supply voltage
from 3 to 4 volts higher than V¢c2. In some applications the Vg3 power supply can be eliminated by connecting the
V3 pin to the Vo2 pin.

A small series damping resistor has been included in the design to eliminate undesired output transient overshoot due to
load or wiring inductance.

The SN75363 is characterized for operation from 0°C to 70°C.
schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
vees
vce2
vcet - ——
Req
INPUT 10a
o NOM
2 OUTPUT
-
3
REq = 4 kS nominal for A inputs
Req =2 k£ nominal for E input
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TYPE SN75363

DUAL POSITIVE-AND TTL-

TO-MOS DRIVER

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

Supply voltage range of Vo1 (see Note 1) e e e e e e e e e

Supply voltage range of Vcc2
Supply voltage range of Vcc3
Inputvoltage . . . . . . .

Continuous total dissipation at (or below) 25 C free -air temperature (see Note 2): J package

Operating free-air temperature range
Storage temperature range

Lead temperature 1/16 inch from case for 60 seconds J package e e e e

Lead temperature 1/16 inch from case for 10 seconds: N package . . . . .

NOTES: 1.

Voltage values are with respect to network ground terminal unless otherwise noted.

—05Vto7V
—0.5Vto 16V
-0.5Vto 19V

.. 55V
1025 mW

1150 mW

.. ... 0°Cto70°C
—65°C to 150°C

300°C
260°C

N package

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75363 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Vg1 « .+ . . . e e e P 4.75 5 525 V
Supply voltage, Vcc2 . .o 475 12 15 VvV
Supply voltage, Vg3 - . . . - e e e e e e Vcez 156 18 VvV
Voltage difference between supply voltages VCC3-—VCC2 e e e e e 0 3 4 Vv
Operating free-air temperature, TA . . . . . . . e e e e 0 70 °C
electrical characteristics over recommended ranges of Vgg1, Vec2, Vees, and
operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT
VIH High-level input voltage 2 \4
ViL Low-level input voltage 08| Vv
Vee2t3V=Vees VIH=2V, loH=—10mA |Vge2—1.2 Veeo—10
VOoH High-level output voltage Veeat3V=Vees, Vi =2V, IoH = =100 pA|Vec2—03 Veg2—0.15 \
Vec2=Vees,  VIH=2V, logy=-50pA | Vcca-1 Vcee-07
Vi =108V, V, =108V,V|_=08V,
VoL Low-level output voltage cc2 cc3 L 03 05| V
loL=10mA
Input tat
I rput crrent a Vi=55V 1{ ma
maximum input voltage
Y
hH High-level input current E ::::::s V=24V ;g KA
A input -1 —1.
he Low-level input current E ::::ts V=04V i) _;g mA
\ Supply current from Vg1, Veer1 =525V,  Veg2=12V, Vgoez=12V, 7 1
ceL) both outputs low All inputsat 0 V, No load
Supply current from Vo2,
| Vi =5V, \Z =15V, V =18V, 0.8 .
CC2L) poih outputs low cct cc2 cc3 12| mA
Supply current from Vgea, B
I All tsat 0V, Noload 5
CC3IL) pory outputs low fputs o foa 9
Supply current from Ve, Vce1=5.25V, Vee2=12V, Veez=12V,
11 M) pply current from Vecy cc1 cc2 cc3 17 25
both outputs high All inputsat 5V, No load
Supply current from Vgea,
| Vi =5V, \ =16V, V =18V, -08 -1.2
CC2(H} pon outputs high cc1 cc2 cc3 mA
Supply current from Vges, R
| Al tsat5V, Nol 08 2
CC3(H) both outputs high fnputs @ o load !

TAIl typical values are at Voo =
under test conditions.

5V,Vec2=12V,Veez =15V, and Tp = 25°C except for Vgiq for which Vgeg and Vg are as stated
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TYPE SN75363
DUAL POSITIVE-AND TT'-TO-MOS DRIVER

switching characteristics, Vcc1 =5V, Vcc2=12V,Vec3=15V,TAo=25C
PARAMETER TEST CONDITIONS [MIN TYP MAX |uniT

tpLH Delay time, low-to-high-level output

tpHL Delay time, high-to-low-level cutput

tTey Transition time, low-to-high-level output

tTHL Transition time, high-to-low-level output

tpLy Propagation delay time, low-to-high-level output
tpHL. Propagation delay time, high-to-low-level output

10 17 24 ns
Cp =300 pF, 10 16 22 ns
See Figure 1 10 16 22 ns
17 28 39 ns
20 33 46 ns

PARAMETER MEASUREMENT INFORMATION

5V 12V 15V

INPUT '_VCC‘I Vee2 Vees

PULSE
GENERATOR \ 4

(See Note A)
| ‘.

|
!
| _am_ ]
24V l—m_GND__ (See Note B)
i T

Rp

OUTPUT

TEST CIRCUIT

INPUT

OUTPUT

10% 10%

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristicss PRR =1 MHz,

Zout 50 Q.
B. Cy_ includes probe and jig capacitance.

FIGURE 1-SWITCHING TIMES, EACH DRIVER
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TYPE

SN75363

DUAL POSITIVE-AND TTL-TO-MOS DRIVER

TYPICAL CHARACTERISTICS

TOTAL DISSIPATION

{BOTH DRIVERS)
Vs

SWITCHING TIME
vs

FREQUENCY LOAD CAPACITANCE
1000 ——— T v 80
Veei =5V ‘Q‘/g'/c', | Vegi =5V
900} Voo =12V ——§°°q?§° 70 |-Vecez =12V
aool Veca=15V ~ S Veez=15V
Input: 3 V square wave \”I/ 60 LT =25°C
= 700 | (50% duty cycle) ) " L1
E TA=25°C / S ¥ 5o ]
[ 600 A & tPHL —
c 60 Y
5 E / |
% 500 A E a0 A PLH
R 2 L1
2 / / b, = L~ 4
g 4% A PLS 2 30 ——
- 300 /] 4/ '\b i H / tTLH //
a AN @ AN |
200 e N
THL
— /
100 1 10—
No IoT A
0 ] o
01 02 04 071 2 4 7 10 0 100 200 200 400 500 €00 700 800 900 1000
f—Frequency—MHz C|.—Load Capacitance—pF
FIGURE 2 FIGURE 3
TYPICAL APPLICATION DATA
Vec=5V vpg=-3V
Vees=15V
—TMSA030 _ TMS4030
p—{ves Vss — o—{Ves Vss —
SN75363 voo}— Vop|—
vee CcE cEl—
Vees Vee vee
CHIP ENABLE 1——— 1A 1y -»>
ENABLE—lE CC. . 2 & "
N TMS4030 TMS4030
CHIP ENABLE 2 2y L]ves vss| 'j__ ves Vss _-l-
VDDf— Vopj—
J-__‘GND CE CEf—
= vee ——jVce
Vececz=Vpp =12V
v
TMS4030'S

ACTIVATED BY
CHIP ENABLE 2

FIGURE 4-SN75363 DRIVING TMS4030 MEMORIES
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INTERFACE
CIRCUITS

TYPE SN75364
DUAL MOS DRIVER

BULLETIN NO. DL-S 7712373, APRIL 1976—-REVISED APRIL 1977

MOS MEMORY INTERFACE

Dual Inverting MOS Driver

Versatile Interface Circuit for Use Between
TTL Levels and Level-Shifted High-Current,
High-Voltage Systems

Inputs May Be Level-Shifted by Use of a
Current Source or Capacitive Coupling or
Driven Directly by a Voltage Source

Capable of Driving High-Capacitance Loads

Compatible with Many Popular MOS RAMs
‘and MOS Shift Registers

V2 Supply Voltage Variable over Wide Range
to 22 Volts Maximum with Respect to VEE

description

The SN75364 is a monolithic dual MOS driver and
interface circuit that operates with either current-
source or voltage-source input signals. The device
-accepts appropriate level-shifted input signals from
TTL or other logic systems and provides high-current
and high-voltage output levels suitable for driving
MOS circuits. Specifically, it may be used to drive
address, control, and/or timing inputs for several
types of MOS RAMs and MOS shift registers.

The SN75364 operates from standard MOS and/or
bipolar supplies in most applications. This device has
been optimized for operation with Vcg2 supply
voltage from 12 volts to 20 volts positive with respect
to VEE, and with nominal Vg1 supply voltage from
3 volts to 4 volts more positive than Vgc2. However,
it is designed so as to be useable over a much wider
range of Vcc1 and V2. In some applications the
Vet power supply can be eliminated by connecting
the Vcc1 pin to the Vg2 pin.

Inputs of the SN75364 are referenced to the VEE
terminal and contain a series current-limiting resistor.
The device will operate with either positive current
input signals or voltage input signals that are positive
with respect to VEE. In many applications the VEE
terminal is connected to the MOS Vpp supply of
—12 volts to —15 volts with the inputs to be driven
from TTL levels or other positive voltage levels. The
required negative-level shifting may be done with an
external p-n-p transistor current source or by use of
capacitive coupling and appropriate input voltage
pulse characteristics.

The SN76364 is characterized for operation from 0°C
to 70°C.

® Vg1 Pull-up Supply Voltage Pin Available

e Vcc1 Pin Can Be Connected to Vcg2 Pin
in Some Applications

e Operates from Standard Bipolar and/or
MOS Supply Voltages

o High-Speed Switching

e Transient Overdrive Minimizes Power
Dissipation

o Low Standby Power Dissipation

JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)

veer 1Y Vec2 2y

sl 7l{ells

JWANVAN

1(]12([]3]]4
NC 1A Vg 2A
togic: Y = A

INPUT.

NC—No internal connection

schematic (each driver)

Veet Vee2

VEE
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TYPE SN75364
DUAL MOS DRIVER

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

Supply voltage range of VoG (see Note 1) C e e e e e e s e e e s e e 4w e .. —0BVIO30V
Supply voltage range of Vcc2 e LA A YAl
Input voltage e e e e e e e e e e e e e e e e 20V
Positive voltage at any |nput w;th respect to VCC1 .. F T ¢ LAY
Continuous total dissipation at {(or below) 25°C free-air temperature (see Note 2)

JG package - -« + - v v e e e e e e e e e e e e e e e e e e e e e e e .. B25MW
P package. . . . e e e e e e e e e e e e e e e e e e e e d e e e o . 1000 MW
Operating free- alrtemperature range P ¢ M o V- W/ M
Storage temperature range . . . . e i e e i e e e .. .. —65°Cto150°C
Lead temperature 1/16 inch from caseforGOseconds JG package < [0 )
Lead temperature 1/16 inch from case for 10 seconds: P package o e e e e e e e e e ... 280°C

NOTES: 1. Voltage values are with respect to the Vg g terminal unless otherwise noted.

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19 In the JG package, SN75364 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT

Supplyvoltage, VCC1 « + « + + « « « + o v+ ¢ v v 4 o o v o s v oo .. Voc2 24 28 Y
Supply voltage, Vg2 « .+ - e e e e e e e e e e e e 475 20 22 \
Voltage difference between supply voltages Vcc1—Vccz e e e e e e 0 4 10 \
Input voltage . . . . . P s s e e e s e 10 \
Operatlngfree-anrtemperature TA e e e e e e e e e e e e e e e 0 70 °c

definition of input logic levels

PARAMETER MIN MAX [UNIT
V|H High-evel input voltage 5 10 \
VL Lowdevel input voltage 1 \
Ijq High-level input current 8 15 | mA
L Lowdevel input current 0.7 | mA
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TYPE SN75364
DUAL MOS DRIVER

electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature
(unless otherwise noted)

TEST CONDITIONS
PARAMETER MIN TYP? MAX |UNIT|
(See Note 3)
\7 =V +3v, viL=1yv, loH=-100
cc1 = Vee2 IL oH BA Veoa—03 Vega—0.1
Veer1=Vee2 +3V, 1L =0.7mA, IgH=—100pA
Vv =V +3V, ViL=1V, 1gH=—-10mA
vcc1 Vcc2+ 3V, 1 = 0.7 mA |OH 0 mA Veez~1:2 Veez—09
Vou High-level output voltage cc1 cc2 2 ="' mA OoH m v
Veer = Veeas VIL=1V,  loH==508A | 1 Vero—0.7
Veer = Vec2, 1L =0.7 mA, IgH =—50 uA cc2 cc2—2
V =Vcea. ViL=1V, loH=-10mA
ccl CC2. 1L OH Veca-2.3 Vega—1.8
Veer = Vee2, hL=0.7mA, IgH=-10mA
VIH=5V, loL=10mA
1H oL- T 0.5 03
IlH =8 mA, ) loL=10mA
VoL  Low-evel output voltage v
Vcc1=15V1028V, Vig=5V, I =40mA 0.25 05
Vee1 =15V 1028V, Ijy=8mA, IlgL=40mA ’ i
Vok Output clamp voltage V=0V, 1oH =20 mA Veeg2+1.5) V
Vec1 =135Vt028V, 1} =15mA 9 13.5
V) Input voltage I} =8 mA 6.5 8| v
1} =0.7mA 0.7 1
Vec1=10Vto28V, V=10V 17 26
h Input current Vi=5V 7 11 mA
V=1V 1.1 1.6
Supply current from Vgct,
i = =
CC1{H) both outputs high Veci=26V, Veecz=22V, 10 2
mA
Supply current from Vg2, +0.25
Both i v, -1.0
Icc2(H) both outputs high oth inputs at 0 No load 16
Supply current from Vgey,
! = =
cciu) both outputs low Veer =28V, Veez=22V. 7 14 A
m
Supply current from V2, )
Both tsat 7V No load 0.
Icca(w) both outputs low oth inputs 8 ’ o foa 5 1
Supply current from Ve,
1 \Y =22V, v =22V, .
CCUH) o4h outputs high cc1=2 cc2 v 0.5 .
m
Supply current from Vee2, R
1 Both t0V, No ! .
CC2(H) both outputs high oth inputs a o load 0.25

TAN typical values are at Vggq =24 V,Vgep = 20 V,and Tp =25°C except for Vop for which Vg1 and Ve are as stated under test
conditions.
NOTE 3: Many of these parameters are specified independently for either voltage source or current source external forcing functions at the
inputs. Use the appropriate set of specifications for each application.

switching characteristics, VcC2 =20V, TA = 25°C

PARAMETER TEST CONDITIONS |__YCC1 = 24V Vee1 =20V |y
MIN TYP MAX |MIN TYP MAX
tplH  Delay time, low-to-high-level output 2 13 23 3 14 24 ns
tpHL  Delay time, high-to-low-level output CL = 390pF, 1 9 18 1 10 18 ns
tTLH Transition time, low-to-high-level output Rp=100 8 21 24 8 21 34 ns
tTHL Transition time, high-to-low-level output . ’ 6 19 30 5 18 29 ns
tPLH Propagation delay time, low-to-high-level output See Figure 1 10 34 57 11 35 58 ns
tPHL Propagation delay time, high-to-low-level output 8 28 47 8 28 47 ns
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TYPE SN75364
DUAL MOS DRIVER

PARAMETER MEASUREMENT INFORMATION

Veer 0V
Fyea Veez 1
PULSE I\‘ Rp
GENERATOR
(Ses Note A} V

See Note B)

' ouTPUT
J_ cL

INPUT

(See Note C)

OUTPUT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics:

PRR = 1 MHz, Zoyy ~ 50 Q.

PT—Dissipation—mW

1000
900
800
700
600
500
400
300
200

100
0

TYPICAL CHARACTERIST

TOTAL DISSIPATION
(BOTH DRIVERS)

ICS

vs
FREQUENCY
Vg1 =24V / /
FVege =20V
Rp=20Q / /
Ta=25°C
Al Ll
CL = 1000 pF ) J
1 1 ]
| G = 800 pF'=17] Z* /
' ] ¥ /
cu-bone A ] 1]
Ci = 400 pF7 y /’.\
4
/,,// / ,AL = 200 pF3
U
/Aéé/ af L~ /‘\\
L~
/__// L] No Load]EE__
Input: 3-volt square wave (50% du]ty ::yicle)

0.1 02 04 071 2

f—Frequency—MHz

4

7

10

B. Cy_ includes probe and jig capacitance. FIGURE 2
C. The high-level reference point is 17 V when
Vee1r = Vec2 = 20 V. and is 18 V when
Veer = Vecz + 4 V = 24 V.
FIGURE 1-SWITCHING TIMES, EACH DRIVER
TYPICAL APPLICATION DATA
45V +8V
| 1 1
Vee R Veer Veez Vss Vsx
a1
- | }v' A =>t‘ﬁv cLock 1
L8 R2 6003
INPUTS 172 sN7409 SN75364 MOS RAM
—_ | it A 4 cLock 2
h N
Qz
GND VEE VD
I |
-5V

NOTES: R1and R2 = 350 {2 to 500 Q2.
Q1 and Q2 are 2N3829 or similar p-n-p transistors.

FIGURE 3-MOS RAM CLOCK DRIVER SYSTEM WITH P-N-P TRANSITOR CURRENT
SOURCE USED TO LEVEL-SHIFT TO INPUTS OF SN75364
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TYPE SN75364
DUAL MOS DRIVER

TYPICAL APPLICATION DATA

9V +5V
| - [ 1 1
Veez Veer Veer Veez Vss
— Y © A Y
IC CLOCK 1
1IN
— TMS 3404
INPUTS § —] SN75361A SN75364 MOS SHIFT
REGISTER
c
Y 14 A Y CLOCK 2
LAN
GND VEE \elel

]

—

-2V

FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE
COUPLING USED TO LEVEL-SHIFT TO INPUTS OF SN75364

Applications of the SN75364 used as an interface device in

systems converting TTL signals to negative polarity MOS

clock signals are shown in Figures 3 and 4. In both applica-

tions the SN75364 VEE pin is connected to a negative MOS

supply voltage. The Vg1 supply pin may be connected to
l'-_-_—"'} : the Vgg2pin as shown in Figure4 or connected to a
-TT=TT7 separate voltage more positive than VGC2, as shown in
Figure 3. The SN75364 may be used over a wide range of
Vee1 and Veg2 supply voltage. However, for proper
operation, the voltage at the inputs of the SN75364 should
not be more positive than the voltage at VCC1.

SN75364 MOS

SYSTEM

1

)

| R
| Y D
1

|

T"

~————

Both applications shown require negative level shifting from
positive voltage levels to the inputs of the SN75364, which
are referenced to the VEE terminal. A p-np transistor
NOTE: Rp ~ 10 £ to 30 Q (optional) current source is used to level shift in Figure 3. Resistor R
sets the current and an open-collector TTL gate is used to
switch the p-np transistor. Figure 4 shows capacitive
coupling being used to level shift with the SN75361A
TTL-to-MOS driver used as a low-impedance voltage-source
driver. The value of coupling capacitor C depends on the
frequency and characteristics of the signal applied to the
capacitor.

i
[ I |

F———-
|

FIGURE 5-USE OF DAMPING RESISTOR TO REDUCE OR
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN
CERTAIN SN75364 APPLICATIONS

The fast switching speeds of the SN75364 may produce
undersirable output transient overshoot because of load or
wiring inductance. A small series damping resistor may be
used to reduce or eliminate this output transient overshoot.
The optimum value of the damping resistor depends on the
specific load characteristics and switching speed. A typical
value would be between 10 £ and 30 £2. See Figure 5.
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INTERFACE
CIRCUITS

TYPE SN75365

QUADRUPLE NAND TTL-TO-MOS DRIVER

BULLETIN NO, DL-§ 7712058, SEPTEMBER 1973—REVISED APRIL 1977

MOS MEMORY INTERFACE

Quad Positive-Logic NAND TTL-to-MOS Driver
Versatile Interface Circuit for Use between TTL

and High-Current, High-Voltage Systems
Capable of Driving High-Capacitance Loads
Compatible with Many Popular MOS RAMs

Designed to be Interchangeable with Intel 3207

Vcc2 Supply Voltage Variable over Wide
Range to 24 Volts Maximum

Vcc3 Supply Voltage Pin Available

V3 Pin Can Be Connected to Vge2 Pin in
Some Applications

TTL and DTL Compatible Diode-Clamped Inputs

Operates from Standard Bipolar and MOS
Supply Voltages

Two Common Enable Inputs per Gate-Pair
High-Speed Switching

Transient Overdrive Minimizes Power Dissipation

Low Standby Power Dissipation

description

The SN75365 is a monolithic integrated quadruple
TTL-to-MOS driver and interface circuit. The device
accepts standard TTL and DTL input signals and
provides high-current and high-voltage output levels
suitable for driving MOS circuits. Specifically, it may
be used to drive address, control, and timing inputs
for several types of MOS RAMs including the
TMS1103 and TMS4062.

The SN75365 operates from the TTL 5-volt supply
and the MOS Vgg and Vgpg supplies in many
applications. This device has been optimized for
operation with Vc2 supply voltage from 16 volts to
20 volts, and with nominal V3 supply voltage from
3volts to 4 volts higher than Vcg2. However, it is
designed so as to be useable over a much wider range
of V2 and V3. In some applications the Voe3
power supply can be eliminated by connecting the
V¢e3 pin to the Vg2 pin.

The SN75365 is characterized for operation from 0°C
to 70°C.

JORN

DUAL-IN-LINE PACKAGE (TOP VIEW)

3A 3y Vces
" 10 9

veez 1 1A 1E1

positive logic: Y = A-E1-E2

schematic (each driver)

veer

ve:

Veez

TOOTHER

ORIVERS | g4

L/

INPUT A

outPUT
Y

ENABLE E

7 Y Y Y

ENABLE

x| ﬂ i

T

A
a

L’ TO OTHER

e —
L——— J DRIVERS
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

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

Supply voltage range of V¢ (see Note 1) L AYR VA
Supply voltagerangeof Vgg2  + - - -+ . o . o o o i i v o i v o i i v oo o ... —05VTIO25V
Supply voltage range of Vcc3 O L A A Rl
Input voltage . . . T - X AV
Inter-input voltage (see Note 2) .. . e v . ... . BBV
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 3) J package . . . 1025 mW

N package . . . . . .1150mW
Operating free-air temperaturerange . . . . . . . . . . . . .. . . . ... .. .... 0°Ctw70°C
Storage temperature range . . . e e e e e e e ... ... —B5°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package e e e e e e e e e oo .. .. B00°C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . ... 260°C

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.
2. Thisrating applies between any two inputs of any one of the gates.
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75365 chips are glass-mounted,

recommended operating conditions

. MIN NOM MAX UNIT
Supplyvoltage, Ve - . . . . . . . . . . .. . ... . ... ... 475 5 525

\Y
Supplyvoltage, Vec2 . . . . . . . . . . . ... .. ... ... a1 20 24 vV
Supply voltage, Vcgz . . . e e e e e e s o .. Ve 24 28 V
Voltage difference between supplyvoltages VCC3—VCC2 e e e e e e 0 4 0 Vv
Operating free-air temperature, TA . . . . . e e e e e e e 0 70 °cC

|
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

electrical characteristics over recommended ranges of Vcc1, Vcc2, Vg3 and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPY MAX |UNIT
VIH High-level input voltage 2 v
ViL Lowe-level input voltage 08| Vv
ViK . Input clamp voltage Ij==12mA -15{ V
Vees=Veez+3V, VIL=08V, lgy=—100pA |Veer—0.3 Veeo—-0.1
\ =V +3V, V| =08V, Igy=-10mA |Vcca—-1.2 Vcca—09
VOH High-leve! output voltage CC3~ *CcC2 It OH cc2 cc2 A
Vees = Veca. ViL=08YV, lgHy=-50uA Vcez—1 Vee2—-0.7
Vees = Vee. ViL=08V, lgy=—-10mA |Vcca—2.3 Veeo—1.8
. Vig=2V, loL = 10mA 0.15 0.3
X 3
VoL Low-level output voltage Vee3=15V 10 28V,Viy=2V, Ig =40 mA 0.25 05
Vok Output clamp voltage V=0V, IoH = 20 mA Veeatls | Vv
0 Inpu't currejnt at V=55V 1] ma
maximum input voltage
' High-level i Vi=24vV A lnputs 200 A
IH igh-level input current 1= 2. £1and E2 inputs 0] “
\ L N v av A inputs | -1 —-16 A
IR ow-level input current 1=0. E1and E2 inputs ey Y m.
Supply current from Ve,
lccrH) all outputs high 4 8
o= rrm—yi Vee1=56.26V, Veegz=24V, 028
u| current from , i
lcc2(H) i . cc2 Vees=28Y, Allinputsat0V, -2.2 mA
all outputs high -3.2
Supply current from Vceg Noload
IcC3(H) ) ’ 2.2 3.5
all outputs high
Supply current from Vg1,
lecaw) 31 47
all outputs low
Supply current from Veca Veer =525V, Veez =24 V.
I v =28V, Allinputsat5V, 2 A
cc2(L) all outputs low cc3 fnputs m
No load
| Supply current from Veea, 16 27
ceaL all outputs fow
Supply current from V. )
lec2(H) :ppty ¢ rh h cc2 Vee1=5.28V, Veee =24V, 0.25
a uts hi
Jutpdts N1g Veea=24V, Allinputs at OV, mA
' Supply current from Vgea, No load 05
o loa .
CC3(H) all outputs high
Supply current from Veeo,
lccais) - Veer=0V, Veez =24V, 0.25
standby condition N
- Veez=24V, Allinputsat 5V, mA
Supply current from V¢e3,
Iceals) L No load 0.5
standby condition
TAIl typical values are at Vgg1 = 5 V. Vo2 = 20 V, Veez =24 V,and Ta = 25°C except for Vo4 for which Vces and Vg are as stated-
under test conditions. . )
switching characteristics, Vee1=5V. VCCZ =20V, VCC3 =24V, Tp= 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tDLH Delay time, low-to-high-leve! output " 20 ns
tpHL  Delay time, high-to-low-level output 10 18 ns
trLH  Transition time, low-to-high-level output ;C:L = :;OOJF' 20 33 ns
tTHL  Transition time, high-to-low-level output S:eDe_Fig?‘reﬁ 20 33 ns
tPLH Propagation delay time, low-to-high-level output 10 31 48 ns
tPHL Propagation detay time, high-to-low-level output 10 30 46 ns
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

PARAMETER MEASUREMENT INFORMATION
24V 20V

5V
INPUT | Veer Vees Vccz)I

PULSE 1 R
GENERATOR . L . | ..[3
(See Note A) | | W OuUTPUT

24V | GND '

| | I‘L o
(See Note B}

TEST CIRCUIT

—————————— —3V
[
|
|
10%
ov
fe—tpHL—= f—tpLH—|
| | | I
1DHL —fo—] | | le-trLH-+
p-eTHL I I
| VoH
Veea-2V | | Vcez-2 V
| tDLH—fe—s]
OUTPUT I I
I I
2V 2V
——————— VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5,,y ® 50 Q.
8. C includes probe and jig capacitance.
FIGURE 1-SWITCHING TIMES, EACH DRIVER
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT OUTPUT CURRENT
Vi —T - VEe2
cc2 cc2 VETTEY
> \ > Vec2~Vec3=20V
1 Vee-08 — at g Veez=05 ] V=08V
g Ta = 70°¢ g T
3 DR s
> Vece-10 H T4 < 0on T 2 Veez-10 HH:
3 2
3 5
S Veez=1 S i—— 8 veca-15 70°C
H H N
3 3 N
£ VcC2-20 ——t £ Veea-20 -]
i vee1 =5V 13,:
S Veez-25Veca =20V L S Veez-25
> Veca=24V >
V=08V
Veea-3.0 L1 i vegp-30 L L1
-0.01 -0 -1 -10 -100 _001 _o1 - _10 _100
10H-High-Level Output Current—mA 10H~High-Level Output Current—mA
FIGURE 2 FIGURE 3
LOW-LEVEL OUTPUT VOLTAGE
vs
OUTPUT CURRENT VOLTAGE TRANSFER CHARACTERISTICS
05 T 24
Veer =5V
> Vee2=20V
| =24V . 20
R N R ~
% 1 Ta =70°C >
> [
Foaf - z
g . 3
o Ta=0°C § 12
]
5 02 3
3 7 8
S ) Vee1=5V
404 Veez =20V
S 4}viea =24V
Ta=25°C
0 No Load
0 20 40 60 80 100 0 05 1 15 2 25
foL—Low-Level Output Current—mA V|=Input Voltage-V
FIGURE 4 FIGURE S
TOTAL DISSIPATION
(ALL FOUR DRIVERS)
s
FREQUENCY
1000
%0 I/
Cy =200 pF / /
N 800 fullire
z -
E 00 L I | Lm0
¢ Cy =100 pF —7’
2 600 /
2
3 500
] 200 AU o Load
z T
E 300 Fvecy =6V
& g0 [ Vec2=20v
Vee3 =24V
100 [ Input: 3-volt square wave {50% duty cycle} {1
olLTa" 25°C
01 02 04 071 2 4 710
f~Frequency~MHz
FIGURE 6
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

tpLH—Propagation Delay Time, tpLH—Propagation Delay Time,

tpLH~Propagation Delay Time,

Low-to-High-Level Output—ns

Lowsto-High-Level Output—ns

Low-to-High-Level Qutput—ns

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

vs
FREE-AIR TEMPERATURE

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

vs
FREE-AIR TEMPERATURE

40 { ] 40 |
35 — B i
Cu =200 pF [ — e !
30 m— £ L €t =200 pF
8
2 23 >
c®
20 =50 pF. — 23 2 CL=50p
hlimn e g <
15 g § 15
£3
10 Vec1 =5V EE 10 lVec1 =5V
Vegz=20V £ Vee2 =20V
5 Vcca'ZI:V = 5 Vcc:-Z;tV
Rp=24 Rp=24
o See Figure 1 o [5ee Figure 1
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Ta~Free-Air Temperature—°C TA~Free-Air Temperature—°C
A A
FIGURE 7 FIGURE 8
PROPAGATION DELAY TIME, PROPAGATICN DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
ve v
Ve SUPPLY VOLTAGE Ve SUPPLY VOLTAGE
40 40
35 35
=200 oF 5 i3
Sl gz o 2208
30 E7 2
| —1 e
» cy = 1009F ] if=» sl R
|t <2
20 "] 2% 2
54
15 3 é 15
&
veer=5V 3 Veer1 =5V
10 Vees = Veca +4 vy A Vcea=Veea+ 4V
Rp=24Q &I Rp=24Q
s TA=25°C b 5 Ta=25°C
See Figure 1 See Figure 1
o : N 0 ) N
[} 4 8 12 16 20 24 0 4 8 12 18 20 20
VEc2-Supply Voltage—V V(2-Supply Voltage-V
FIGURE 9 FIGURE 10
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
v v
LOAD CAPACITANCE LOAD CAPACITANCE
60 v
& xcm = F;DVV Veci =5V
cc2= Veecz=20V
50|Vee3=24V .. S0tveca=24v
Ta=25C < ge T °
A L £ § A=25°C L
0 See Figure 1 3y ; 2 a0 See Figure 1 L]
| o8 3 e
|1 %0 oS
") el £t w =0
H
L —1T—] 23 / e
© o= 82 ]
2 -
10 T 10
0 [
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400

CL—Load Capacitance—pF

FIGURE 11

Cr—Load Capacitance—pF
FIGURE 12
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TYPE SN75365

QUADRUPLE NAND TTL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 7V 225V 20V 5V
Veer Vece3 Veez VREF Vs Vss Vece2 Vees Veer
—{A Y RESET Ao Y Aje—
w
e
A
AN
TTL SN75365 TMS4062 o ! 1 SN75365
INPUTS MET (% package) CLOCK  mMos RaM Q ' ! (2% packages) E1
& :
[a] i} '
< . !
—E2 Y CHIP SELECT Ag Y E2j¢—
GND VDD GND
FIGURE 13—INTERCONNECTION OF SN75365 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM
5V 195V 16V 5V
Vcel Vees Veez VBB Vss Veez Vees Veer
—A Y DATA IN w PO \ Ale—
TMS1103MOS RAM 5
g Al Y
L \ PRECHARGE E : | SN75365
INPUTS »E1  SN75365 @ ! 1 (2% packages) E1je—
Y CHIP ENABLE g '
a ! H
< : !
—E2 Y READ/WRITE Ag Y E2[¢—
GND VDD GND

FIGURE 14—INTERCONNECTION OF SN75365 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM

TTL
INPUTS

TTL
INPUTS
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 19V 8V 1BV 5V

[

Vecz Vees Veel
Y A

<
=]
o

Vcel Vees Vee2 VREF
—A

>
(=]

7001
MOS RAM Y
| SN75365
Y

. TTL TTL
SN75365 Y >
INPUTS —4&1 i CHIP.SELECT (3 packages) E1j¢— INPUTS

DATAIN Y

ADDRESS
INPUTS
U
a

pd
[

—ME2 WRITE ENABLE Y E2le—
GND VsX Vss GND

FIGURE 15—INTERCONNECTION OF SN75365 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM

Applications using SN75365 as interface devices

between TTL inputs and the address, control, and

timing inputs for three types of MOS RAMs are

shown in Figures 13, 14, and 15. The Vg3 supply

pin of the SN75365 may be connected to the V2

—_— —_— pin as shown in Figure 13 or connected to a separate

r- SN75365 _| MOs -I voltage higher than Vgg2 as shown in Figures 14

SYSTEM and 15.

| | ' Figures 13, 14, and 15 show the use of the SN75365
— Y _R‘l? | l over a wide range of Vcc2 and V¢g3 supply
J_ voltages. The device may even be used asa TTL gate,

I | ICL I if desired, by connecting Vcc2 and Vc3 to 5 volts.

= The fast switching speeds of this device may produce

L __I L _l undesirable output transient overshoot because of
— — —_— load or wiring inductance. A small series damping

NOTE: Rg ~ 10 §2 TO 30 £ (optional). resistor may be used to reduce or eliminate this
output transient overshoot. The optimum value of
the damping resistor depends on the specific load

characteristics and switching speed. A typical value
would be between 10 Q and 30 2. See Figure 16.

FIGURE 16—USE OF DAMPING RESISTOR TO REDUCE OR
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN
CERTAIN SN75365 APPLICATIONS
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TYPE SN75365
QUADRUPLE NAND TTL-TO-MOS DRIVER

THERMAL INFORMATION
power dissipation precautions

Significant power may be dissipated in the SN75365 driver when charging and discharging high capacitance loads over a
wide voltage range at high-frequencies. Figure 6 shows the power dissipated in a typical SN76365 as a function of
frequency and load capacitance. Average power dissipated by this driver can be broken into three components:

PT(AV) = PDC(AV) + Pc(av) * PS(AV)
where PpC(AV) is the steady-state power dissipation with the output high or low, Pc(avy) is the power level during
charging or discharging of the load capacitance, and Pg(ay} is the power dissipation during switching between the low
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle.

The power components per driver channel are: tHL—t—]
tL+pHt

PoC(AV) =PL LTPH H

Pciav)~CVc2 f

I
)
i
I
I
|
|
[ Tt |

_ PLHtLH*PHLHL
Ps(av)= ELHLEPHLHL
N|
where the times are as defined in Figure 17. FIGURE 17-OUTPUT VOLTAGE WAVEFORM

PL. PH. PLH. and pHL are the respective instantaneous levels of power dissipation and C is load capacitance.

The SN75365 is so designed that Pg is a negligible portion of PT in most applications. Except at very high frequencies,
t +tH >> iy + tHL so that Pg can be neglected. Figure 6 for no load demonstrates this point. The power dissipation
contributions from all four channels are then added together to obtain total device power.

The following example illustrates this power calculation technique. Assume all four channels are operating identically
with C=100pF, f=2MHz, Vcci=5V, Vce2=20V, Vge3=24V and duty cycle=60% outputs high
{ty/T = 0.6). Also, assume VoH =20V, VoL =0.1V, Pg is negligible, and that the current from V2 is negligible
when the outputis low.

On a per-channel basis using data sheet values:

PDC(AV) = Es V) (4 "'A) + (20V) ( =22 mA) + (24V) (2 = '"A)] (0.6) +
Es v) (31 '“A) + 20V (2 mA) v 24v) (16 '“A)] 0.4)

PDC(AV) = 58 mW per channel
Pc(AV) =~ (100 pF) (19.9 V)? (2 MHz)
Pc(av) = 79 mW per channel.

For the total device dissipation of the four channels:
PT(AV) ~ 4 (58 + 79)
PT(AV) ~ 548 mW typical for total package.
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INTERFACE TYPE SN75366
CIRCUITS QUADRUPLE NAND TTL-TO-MOS DRIVER

BULLETIN NO. DL-S 7712159, APRIL 1975—REVISED APRIL 1977

MOS MEMORY INTERFACE
e Quad Positive-Logic NAND TTL-to-MOS Driver JORN

e Versatile Interface Circuit for Use between TTL PUAL-IN-LINE PACKAGE (TOP VIEW)
and High-Current, High-Voltage Systems

veer Ay aA 2E2 2E1 3A 3¥Y  vces
e Capable of Driving High-Capacitance Loads w| [15] [ Jua[ 2] n 10 9

e Compatible with Many Popular MOS RAMs

e Equivalent to SN75365 with Internal
Output Damping Resistors

e No External Damping Resistors Needed in
Most Applications — {

e Designed to be Interchangeable with Intel 3207

e V2 Supply Voltage Variable over Wide
Range to 24 Volts Maximum ! 2113 |8 5 6{ (7] |8
veez v 1A 1E1 1€2 2A rid GND

e V3 Supply Voltage Pin Available

e V3 Pin Can Be Connected to Vg2 Pin in positive logic: ¥ = AETE2
Some Applications

e TTL and DTL Compatible Diode-Clamped Inputs

e Operates from Standard Bipolar and MOS
Supply Voltages schematic (each driver)

o Two Common Enable Inputs per Gate-Pair

L4 High'SPEEd Switching veer vees veez
TOOTHER

e Transient Overdrive Minimizes Power Dissipation DRIVERS Y, +—

e Low Standby Power Dissipation r‘[i_

description ' }

INPUT A ,: ¢ OUTPUT
The SN75366 is a monolithic integrated quadruple ENABLE E ¢ Y
TTL-to-MOS driver and interface circuit. The device ENABLE £2 ¢
accepts standard TTL and DTL input signals and ]E—I ——[%
provides high-current and high-voltage output levels C T o
suitable for driving MOS circuits. Specifically, it may L.};gg;géa

be used to drive address, control, and timing inputs
for several types of MOS RAMs including the
TMS1103 and TMS4062.

The SN75366 operates from the TTL 5-volt supply and the MOS Vsg and Vg supplies in many applications. This
device has been optimized for operation with Vg2 supply voltage from 16 volts to 20 volts, and with nominal Vg3
supply voltage from 3 volts to 4 volts higher than V2. However, it is designed so as to be useable over a much wider
range of V2 and V3. In some applications the V3 power supply can be eliminated by connecting the V3 pin
to the Vg2 pin.

The SN75366 is characterized for operation from 0°C to 70°C.
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TYPE SN75366
QUADRUPLE NAND TTL-TO-MOS DRIVER

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

Supply voltage range of VcG1 (see Note 1)

Supply voltage range of Vcc2

Supply voltage range of Vcc3

Input voltage

Inter-input voltage (see Note 2) .o

Continuous total dissipation at {or below) 25 C free -air temperature (see Note 3)

Operating free-air temperature range

Storage temperature range .

Lead temperature 1/16 inch from case for 60 seconds J package
Lead temperature 1/16 inch from case for 10 seconds: N package .

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.
. This rating applies between any two inputs of any one of the drivers,

N

J package
N package

.-05Vto7V
—05V1to25V
-05Vto30V
55V

55V

1025 mW

1150 mW
0°C to 70°C

—65°C to 150°C

300°C
260°C

3. For operation above 25° C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 19. In the J package, SN75366 chips are glass-mounted.

recommended operating conditions

Supply voltage, Ve

Supply voltage, V2

Supply voltage, Vo3 .
Voltage difference between supply vol(ages Vccg-Vccg
Operating free-air temperature, T

MIN NOM MAX UNIT

4.75
475
Veez
0

0

5
20
24

4

526 V
24V
28 V
10 V
70 °C
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TYPE SN75366
QUADRUPLE NAND TTL-TO-MOS DRIVER

electrical characteristics over recommended ranges of VCC1, VCC2, VCc3 and operating free-air temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP! MAX [UNIT
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 08| Vv
Vik Input clamp voltage Iy =—-12mA -15] Vv
Veea=Vee2t3V, VL =08V, lgy=—100uA |Vccr—0.3 Vecep—-0.1
\") =V 3V, VL=08V, | —10mA |V -1.7 V —1.2
VOH High-fevel output voltage CC3 ~ *CC2 L on cc2 cc2 v
Veea= Veca ViL=08V, lon=-50uA | Vcca—1 Veep—07
Vees = Vee2s VIL=038V, lgy=—-10mA |Vcc2—-2.8 Veez—-2.1
ViH=2V, loL=1mA 0,15 0.3
VoL Low-level output voltage Veea=10V 1028V, V=2V, lgL =30 mA h 2 1.9 v
Vok Output clamp voltage V=0V, 10H = 20 mA Veeatts| vV
Input current at
I nput curren Vi=55V 1] ma
maximum input voltage
) A inputs 40
H High-level input current V=24V E1 and E2 mputs 30 uA
A inputs -1 —-1.6
TN Low-level input current V=04V E1and E2inputs > 32 mA
Supply current from Vccy.
fcciH) all outputs high 4 8
Vce1 =525V, Vcez =24V,
Supply current from Voco, ) +0.25
Icca(H) X Vgez=28V, All inputs atO V, —~2.2 ) mA
all outputs high No load —3.2
Supply current from Vo3,
1cC3(H) X 22 35
all outputs high
Supply current from Voey,
fcerw) all outputs low 3t 47
Sunol r v Veer=5.25V, Veez =24V,
curren m .
lcco(Ly PRl currentirom¥eca: |y <28, Al inputs at 5V, 09 2| ma
all outputs low No toad
oa
Supply cusrent from Vo3,
| 16 27
ceaiL) all outputs low
Supply current from Vo,
IcC2(H) all outputs high Veer =5.25V, Veea =24V, 0.25
Veez=24V, Allinputs at 0V, mA
Supply current from Vgeg,
Icca(H) . No load 0.5
all outputs high
Supply current from Vo,
'ccas) standby condition Veer oV, Veea =24V, 025
Veez=24V, Allinputsat 5V, mA
Supply current from Veea,
Iceals) L. No foad 0.5
standby condition

TAll typical values are at Vo = 6 V, Voe2 =20 V, Veea = 24 V- (unless otherwise noted), and T = 25°C.

switching characteristics, Vcc1=5V, Vcc2=20V,Vce3 =24 V, Tao =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tDLH Delay time, low-to-high-leve! output 15 22 ns
tpHL  Delay time, high-to-low-level output 14 21 ns
tTLH  Transition time, low-to-high-leve! output C|, =200 pF, 5 18 33 ns
tTHL Transition time, high-to-low-level output See Figure 1 5 18 33 ns
tPLH Propagation delay time, low-to-high-level output 10 33 48 ns
tPHL Propagation delay time, high-to-low-level output 10 32 48 ns
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TYPE SN75366
QUADRUPLE NAND TTL-TO-MOS DRIVER

PARAMETER MEASUREMENT INFORMATION

5V 24V 20V
'N"UT| ccr Vees cczI

PULSE

GENERATOR

j
(See Note A) 1 OUTPUT

(See No(e B)
l GND l I

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 24, 50 §2.
B. C| includes probe and Jig capacitance.

FIGURE 1-SWITCHING TIMES, EACH DRIVER

TYPICAL CHARACTERISTICS

TOTAL DISSIPATION
(ALL DRIVERS)
Vs

FREQUENCY
1200 T T
Veer =5V /]
[Vcecz=20V
1000 vce3 =24 V- / / /‘ﬁ.
|Rp =202 ‘2:(‘]-0’ e
= goo|TAZ25°C i / 20e
§ CL ="+ A/ c- |/l
5 800 pF / 400 pl7
g 600 s ___//, "
E 1000 p ;/// A—=600 p/F/
I 400 A
& EEE:/ g No Load
200 l
!nput 3-volt square wave (a() 6 duty cycle,
o LI 1T 11
004 01 02 04 1 2 4
f—Frequency—MHz
FIGURE 2
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TYPE SN75366
QUADRUPLE NAND TTL-TO-MOS DRIVER

TTL
INPUTS

TTL
INPUTS

—{E1

—»E1

TYPICAL APPLICATION DATA

FIGURE 3—INTERCONNECTION OF SN75366 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM

5V 7V 225V 20V 5V
Vcer Vees Veez VREF Ves Vss Vcez Vees Veer
—A Y RESET Aole Y A
w
=
A
g Y H
SN75366 Lock  TMs4062 - ' SN75366
(% package) - MOS RAM @ ! ! (2% packages)
e H
5 |
=] ' '
< g H
—¥E2 Y CHIP SELECT Agle v E2
GND VDD GND
4

5V 19.5V 16V 5V
Vcer vees Veez VBB Vss vcez Vees Veer
—a Y DATA IN w Ao Y A
TMS1103 MOS RAM 5
2 At Y
P 1 1
Y PRECHARGE 2 | ' sN75366
SN75366 é’ i | (2% packages) E1
1 '
Y CHIP ENABLE g :
a ! :
a« | .
—»E2 Y READ/WRITE Ag Y E2
GND VbD GND

FIGURE 4—INTERCONNECTION OF SN75366 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM

TTL
INPUTS

TTL
INPUTS

TEXAqlNSTRU
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TYPE SN75366
QUADRUPLE NAND TTL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 19V 75V 155V 5V
veel Vees vee2 VREF VDD Veez Vees Veer
—aA «» Ao Y Ale—
7001 ae
MOS RAM £ 2 A1 M
TTL SN75365 CE : ! SN75366 L
—E1 Y CHIP SELECT Ag Y (3 packages) E1je—
INPUTS (% package) ges INPUTS
DATA IN Y
—E2 WRITE ENABLE Y E2j¢—
GND Vsx Vss GND
-3v

FIGURE 5—INTERCONNECTION OF SN75366 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM

(%]
-

L |

NOTE: Rp ® 5 to 20 2 (optional),

FIGURE 6—USE OF DAMPING RESISTOR TO REDUCE OR
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN
CERTAIN SN75366 APPLICATIONS

2 ]
2 3l
_

Applications using SN75366 as interface devices
between TTL inputs and the address, control, and
timing inputs for three types of MOS RAMs are
shown in Figure 3, 4, and 5. The Vg3 supply pin of
the SN75366 may be connected to the VG2 pin as
shown in Figure 3 or connected to a separate voltage
higher than V2 as shown in Figures 4 and 5.

Figures 3, 4, and 5 show the use of the SN75366 over
a wide range of Vg2 and V3 supply voltages. The
device may even be used as a TTL gate, if desired, by
connecting Vg2 and Vg3 to 5 volts.

The fast switching speeds of many MOS drivers
produce’ undesirable output transient overshoot
because of load or wiring inductance. Often a small
external series damping resistor is used to reduce or
eliminate this output transient overshoot. The
optimum value of the damping resistor depends on
the specific load characteristics and switching speed.

In most applications the internal damping resistor in
the SN75366 eliminates the need for an external
damping resistor. However, an external damping
resistor may still be desired in some applications. See
Figure 6.

TEXASl INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



INTERFACE
CIRCUITS

TYPE SN75367
QUADRUPLE TTL-TO-MOS DRIVER
WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 7712374, MAY 1976—~REVISED APRIL 1977

Quad Inverting TTL-to-MOS Drivers
Three-State Outputs

Versatile Interface Circuit for Use
Between TTL and High-Current, High-
Voltage Systems

CMOS Applications
High-Speed Switching
TTL- and DTL-Compatible Inputs

Separate Address and Enable/Disable
Inputs for Each Driver

J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

veer 4y aA 4C 3¢ 3A 3y NC

V2 Variable Over Wide
Range. .. Vcgito15V
description 1 3 4 ] 6 17 8
Veez 1A 1c 2c 2A 2Y  GND

The SN75367 is a morolithic quadruple TTL-to-MOS
driver and interface circuit with three-state outputs.
Each driver
high-impedance state by taking the C input high to
allow multiple drivers to be connected to the same
bus line for selective enable operation. The SN75367

output may be disabled to the

Output is off (disabled) when C is high

logic: Y=A

is designed such that the output disable times are
shorter than the output enable times to minimize the possibility that two outputs will attempt to take a common bus
line to opposite logic levels. The SN75367 is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

NC-No internal connection

EQUIVALENT OF EACH INPUT

Veer

3k
NOM
INPUT —j—d ——-

TYPICAL OF ALL OUTPUTS

Vee2

OUTPUT

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

Supply voltage range of Vcc1 (see Note 1)
Supply voltage range of Vcc2
Input voltage

Continuous total dlssmatlon at (or below) 25 C free -air temperature (see Note 2) J package

Operating free-air temperature range

Storage temperature range

Lead temperature 1/16 inch from case for 60 seconds J package
Lead temperature 1/16 inch from case for 10 seconds: N package

NOTES:

1. Voltage values are with respect to network ground terminal unless otherwise noted.

2. For operation above 25°C free-air temperature, refer to Disispation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75367 chips are glass-mounted.

—-05Vto7V
—05Vto 16V
55V

1025 mW

1150 mW

. . 0°Cto70°C
. —65°C to 150°C
. 300°C

. 260°C

N package
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TYPE SN75367
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX UNIT

Supplyvoltage, VCCT + » « v v v v v v e e e v e e e e e e 4,75 5 62 V
Supplyvoltage, VCG2 - + « « v v vt e e e e e e e e e e e e e e e 4,75 12 5 Vv
Operating free-air temperature, TA . . . « « .« v v v o v v 0 e 0 70 °C

electrical characteristics over recommended ranges of V¢C1, VCC2, and operating free-air temperature
{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
ViH High-level input voltage 2 \%
ViL Low-level input voltage 08| Vv
A =475V, V =108V, lo=-50uA Vee2—1.6 Vege—1.2
VOH High-level output voltage (?C1 (.202 o L cC2 cc2 \Y
Ainputsat08V, Cinputsat08V,| Inp=-10mA Vec2—2.7 Veca—24
V, =475V, V =108V, Ainputsat2V,
VoL Low-leve! output voltage t::C1 cc2 e 03 05| V
Cinputs=08V, Ilp=10mA
|
I npu.t curre.nt at V=55V 1! ma
maximum input voltage
HH High-level input current V=24V 40 | pA
Low-level A inputs -15 =22
| I— V=04V
L input current | Cinputs ! 4 —1.6 mA
f- 1, \Y =5V, V =12V,
lozH Of state output currern, (_?01 (.;(;2 —250 | pa
high-level voltage applied Ainputsat0V, Cinputsat24V, Vo=12V
lozL Off-state output cum?nt, V(.;c1 =5V, V(?Cg =12V, 250 | uA
low-level voltage applied Ainputsat24V, Cinputsat24V, Vo=0V
Supply current from Ve,
| 1
CCUH) 4 sutputs high Vec1 =525V, Vegz=15V, 116 mA
Supply current from Vg2, | All inputsat 0V,  No load
! 06 A
CC2H) all outputs high m
Supply current from V, B
Icct(u) Hpply currel mvee 17 24 | mA
all outputs low Vec1 =525V, Vcez=15V, .
Supply current from V, ,| AinputsatSV, Cinputsat 0V, No load
Iccai) PPy m¥ce2.| A e P 24 37| mA
all outputs low
Suppl t from V A Vi =525V, V =15V,
lec1(2) upply current from Ve (?01 (.:cg 2 22| ma
all outputs off Ainputsat5V, Cinputsat5V, No load
Supply current from V, LV =525V, \" =15V,
Ieei(z) pply mVcel (?Cl (::02 22 32 | mA
all outputs off Ainputat0V, Cinputsat5V, No load
Sy from V Vane =525V, Vgpp=15V,
lcc2(2) upply current from Vcca, (?01 5.25 (.3C2 2 29 [ ma
all outputs off Ainputsat§V, Cinputsat5V, No load

tAll typical values are at Vec1 =5 V, Ve =12V, and Ty =25°C except for VoH for which Vg and Vo are as stated under test
conditions.

switching characteristics, Vcc1 =5V, Vcc2=12V, Tao=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-leve! output 4 16 26 ns
tpHL . Propagation delay time, high-to-low-level output 8 20 32 ns
tTLH Transition time, low-to-high-level output 3 15 23 ns
trHL Transition time, high-to-low-level output C| =250pF, 6 21 32 ns
tpzH Output enable time to high level See Figures 1 thru 4 9 21 31 ns
tpzL Output enable time to low level 10 30 42 ns
tpHZz Output disable time from high level 1 8 15 ns
tpLz Output disable time from low level 6 15 27 ns
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TYPE SN75367
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

PULSE
JGENERATOR
(See Note A)

OUTPUT

c
INPUT 5V 12V
PULSE
GENERATOR
{See Note A)
PULSE H
GENERATOR ! \
(See Note A) L_._GJN.-D_ 1 I (See Note B)
A = =
INPUT
3v
A INPUT
————————— ov
—— — — — 3V
C INPUT
| | ov
! |
fe—t—tpzy tpzL —fe—|
! —i—— — Vou
50% 50%
VoL

FIGURE 2—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpzH AND tpz|

NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, (2 MHz for C input in Figure 2), Z,,; =50 2.
B. C| includes probe and jig capacitance.
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TYPE SN75367
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

PULSE
GENERATOR
(See Note A}
OUTPUT
FIGURE 3—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp| 2
c
INPUT 5V 12V
11
PULSE Vcet Vccz_I
GENERATOR |
(See Note A)

CL
(See Note B) ouTPUT

<

FIGURE 4-TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpz

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z4,+ = 50 2.
B. Cp includes probe and jig capacitance.

QUTPUT L—.'—tsz

|——— ——=VoH

VoL

TYPICAL CHARACTERISTICS
TOTAL DISSIPATION (ALL DRIVERS)
vs

) FREQUENCY
1200 Yy
cc1= N WAV
[~ Vgea=12V // /
1000 —Rp=209Q
. | Ta=25C /AN,
E ggo | OL = 1000pF //1/
5 CL = 800 pF 1]/
= — L
g CL = 600 pF 117/ )
5 600 - 1
X CL_ = 400 pF /
[ 4
& 400 patlabdlia
A\ N
s gl -l =9
200 é"/ R Gy 0P
M- No Load
InputI: 3-volt square wave (50% duty cycle)l

0
0.1 02 04 07 1 2 4 7 10

f—Frequency—MHz
FIGURE 5
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INTERFACE TYPE SN75368
CIRCUITS DUAL ECL-TO-MOS DRIVER

BULLETIN NO, DL-§ 7712377, APRIL 1976—REVISED APRIL 1977

MOS MEMORY INTERFACE
e Dual ECL-to-MOS Drivers

X JORN
e Dual ECL-to-TTL Drivers DUAL-IN-LINE PACKAGE (TOP VIEW)
e Versatile Interface Circuits for Use Between
ECL and High-Current, High-Voltage Systems vVeer  2A 28 2¢ 2vees  2Y  Veez
® Capable of DrivingiHigh-Capacitance Loads 1 13 12 1 10 9 8

e Compatible with Many Popular MOS RAMs

e [nputs are Compatible with Series 10000 ECL
and Other Similar ECL Families

e Single In-Phase and Dual Out-of-Phase Inputs »
per Driver

e Operates from Standard Bipolar and MOS
Supply Voltages

e V2 Supply Voltage Variable over Wide

Range ...4.75V to 22 V 1
VEE 1A [T 1C  1veez 1Y  GND

e Two Independent V3 Supply Voltage Pins
Available

e V3 Pins Can Be Connected to Vg2 Pin in
Some Applications

e High-Speed Switching

e Transient Overdrive Minimizes Power Dissipation
FUNCTION TABLE

description INPUTS
QUTPUT
DIFFERENTIAL LOGIC LEVEL
The SN75368 is a monolithic dual ECL-to-MOS (More positive of A or B)—C A B C A
driver and interface circuit. The device accepts L H L
standard input signals from Series SN10000 ECL and | i (v, > 150 mV) H L L L
other similar ECL families and provides high-current H H L
and high-voltage output levels suitable for driving [7 (Z150mv < Vip<150mV)| X X X [INDETERMINATE
MOS and TTL circuits. Specifically, it may be used to [ (v{p < —150 mV) L L H H

drive address, control,"and timing inputs for several

H H H = high level, L = low level, X = irrelevant
types of MOS RAMs mcludmg the TMST1103, See ad%ltlo\:\sal funm‘:;vn te:bles in Fi;ur;mer:
TMS1103-1, TMS4030, TMS4062, and 7001.

The SN75368 operates from the TTL Vcg supply, the ECL VEE supply, and standard MOS supplies in most
applications. This device has been optimized for operation with a Vcc2 supply voltage from 12 volts to 20 volts with
nominal Vg3 supply voltages from 3 to 4 volts higher than Vg2, However, the SN75368 was designed so as to be
useable over a-much wider range of Vcg2 and V3. In some applications the Vg3 power supply can be eliminated
by connecting the two V(3 pins to the VGc2 pin. By connecting the Vo2 pin to the TTL 5-volt supply, theidevice
can be used as an ECL-to-TTL converter.

The device has one in-phase and two out-of-phase ECL-compatible inputs per driver. By proper connections of the
inputs, the SN75368 may be used three ways: positive-NOR gate, differential ECL line receiver, or noninverting gate.

Some applications require one input per gate to be connected to an externally generated ECL reference voltage, VgB.

The SN75368 is characterized for operation from 0°C to 70°C.
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TYPE SN75368
DUAL ECL-TO-MOS DRIVER

schematics of inputs and outputs

EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS
Vee
Veet 3
Vee2
c :
A
kﬁ OUTPUT
B

VEE

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

Supply voltage range of VCC1 (see Note 1) P . e e e e e e e . .—05t07V
Supply voltage range of VgC2 .. e e e e e e e e e e e e ..., —0OBt022V
Supply voltage range of 1Vcc3 and 2Vcc3 e e e e e e e e e ... ... 051030V
Supply voltage range of VEE . . . e e e i e e e i . . .-8Bto0OBYV
Negative voltage at Vg1, VCG2, 1VCc3, or 2Vcc3 wrth respect to VEE P .—05V
Input voltagerange . . . . Ce F T A A CLAAY
Negative voltage at any input wrth respect to VEE e e e -1V
Differential input voltage . . . Co . e . .. .. BBV
Continuous total dissipation at {or below) 25 C free -air temperature (see Note 2): J package ... .. . 1026mW

N package . . . . . .1160mW
Operating free-air temperature range . . . + « « « « + v « e s s s e e v oo ... . .0°Cto70°C
Storage temperature range . . . . . e e e e e ... .....B51t0150°C
Lead temperature 1/16 inch from case for 60 seconds J package . 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . 260°C

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted.

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 19, In the J package, SN75368 chips are glass-mounted.
recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, VCCT - + « « v + + v v v v e e e e e e e 4.75 5 526 V
Supply voltage, Vcc2 . - . e e e e e e e e e e e e e e 475 20 22V
Supply voltage, 1Vc3 and 2Vc03 Co. . ) . . Vce2 24 28 V
Voltage difference between supply voltages: 1VCC3—VCC2 and 2VCC3—VCCZ . 0 4 0 V
Supply voltage, VEE . . . . . . . . . e .. .. —468 52 -572 V
Operatrngfree-alrtemperature,TA e e e e e e e e e e e e 0 70 °C
definition of input logic levels (see Note 3)
B A
PARAMETER (Least (Most UNIT
) Positive) Positive)
ViH  High-level input voltage at any input -15 =07} V
V)L Lowe-level input voltage at any input VEE ViH—150 mV
VipH High-level differential input voltage (see Note 3) 150 mV
VipL Low-level differential input voltage (see Note 3) —150| mv

NOTE 3: Differential input voltage is the voltage at the more-positive inverting input (A or B} with respect to the noninverting input (C) of the

same gate.
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TYPE SN75368
DUAL ECL-TO-MOS DRIVER

electrical characteristics over recommended ranges of Vg1, Vcc2, Vee3. VEE, and
operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP? MAX |UNIT
Vee3z=Vec2+3V, VipL =—150mV, Igy = —100 pA|Vce2—0.3 Veez-0.1
vV =V +3V, V ==150mV, Io4 = —10mA |V¢ce2—1.2 Voga—09
VoH High-level output voltage €C3— _CC2 DL mY. 'oH cc2 cc2 v
Vces = Veea VipL = —150 mV, lgH = —504A | Vcea—1 Vee2-0.7
Veea =Vee2: VipL =180 mV, Igy = =10 mA |V¢c2—2.3 Vogo—1.8
v =150mV, loL=10mA 0.15 0.3
VoL Low-level output voltage 1DH m oL m v
Vee3=10Vto 28V, Vipy=150mV, loL=30mA 0.2 04
Vok Output clamp voltage Vip = —500mV, loH =20 mA Veeatls) vV
I High-level input ¢ |VEETTS72V. o Vi=-0.7V 300 800 A
-levi
H fgh-level input curren All other inputs at —5.72 V H
Vi=-2V, All other inputs at —0.7 V -10
he Low-evel input current VEg =—-5.72V, V) =-572V, BA
All other inputs at —0.7 V —100
Supply current from V, .
tect(Hy oy cet 2 38
all outputs high
Vee1=5.25V, Vee2=22vVv
Supply current from Voo, +0.25
lcc2({H) . Vec3 =28V, Vgg =-5.72V, -2
all outputs high . —3.6
Supply current from 1V All A and B inputsat =2V, mA
rom 1Vce3 .
| Both C tsat —0.7 V, 1 .
CC3tH) or 2V 3, all outputs high N: Ioadmpu S8 8
1 Supply current from Vgg, 2 38
EE(H) all outputs high -
Supply current from V .
Iectin) aII‘,o‘:JZputs Ic:lv ot 13 2
=5, B \ =22v,
Supply current from Vo2, Vee1 =525V cc2
Icca(v) Veez =28V, VEg =-5.72V, 05 1
all outputs low )
All A and B inputsat —0.7 V, mA
Supply current from 1Vge3 .
lcca(u) Both C inputsat —2 V, 4 8
or 2V 3, all outputs low No load
| Supply current from VEE, o loa 21 38
EE(L) al! outputs low
Supply current from Vo2, |Vcet1 =56.25 V., Vegz=22V,
lcc2(H) ] 0.25
all outputs high Veez =22V, VEg =-5.72V, mA
| Supply current from 1Vgc3 | All A and B inputsat =2 V, 0.25
CC3(H) or 2V¢c3. all outputs high | Both C inputs at —0,7 V,No load -
Supply current from Vo2, [V =0V, V =22V,
Icca(s) pply t! CcC2: | Vcet cc2 0.25
stand-by condition Vee3 =22V, Veg =0V, A
m
1 Supply current from 1Vgoc3/ | All A and B inputs at —0.7 V, 0.25
CC3(S) 2yes, stand-by condition | Both C inputs at —2 V,No load -

T All typical values are at Vee1 =5V, Veea =20V, Vegg =24V, VEE = —5.2 V, and T, = 25°C except for Vo for which Ve and Veea
are as stated under test conditions.

switching characteristics, Vcc1=5V, Vcc2=20V,VEE=—-52V, Ta = 25°C

V| =24V V =20V
PARAMETER TEST CONDITIONS cc3 ces uNIT
MIN  TYP MAX |MIN TYP MAX
tpLH Delay time, low-to-high-level output 4 12 22 5 13 23 ns
tpHL Delay time, high-to-low-level output C1 =390 pF 5 13 23 5 15 24 ns
tTLH Transition time, low-to-high-level output RL _ 10;; ’ 7 19 32 8 20 33 ns
tTHL Transition time, high-to-low-level output s b Ei ‘ 8 20 33 6 18 33 ns
tpLH Propagation delay time, low-to-high-level output ee Figure 1 11 31 54 13 33 56 ns
tpHL Propagation delay time, high-to-low-level output 13 33 56 1 33 57 ns
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TYPE SN75368
DUAL ECL-TO-MOS DRIVER

PARAMETER MEASUREMENT INFORMATION

INPUT 5V 1Vce3 2Vees Veez

r Vect tVeces 2963 Veez |

PULSE .
GENERATOR = Rp H 17V
(See Note A) | ouTPUT |l--dPHl.—OI le—tpLH -+
Y | | |
i | OHL sl | | le—e=tTLH
| | cL Je—sf—tTHL [ | Vou
[ Ve GND _I (See Note B) (See Note C) | | e Note C)
-‘- I ouTPUT
—2v 1.3V 52V - -
—————— Vo
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z,,; =~ 50 £2.
B. Cy_ includes probe and jig capacitance.
C. The high-level reference point is 17 V when Vceg = Vo2 =20 V, and is 18 V when Veea = Vg +4V =24V,

FIGURE 1-SWITCHING TIMES, EACH DRIVER

TYPICAL CHARACTERISTICS

TOTAL DISSIPATION
(BOTH DRIVERS)
vs
FREQUENCY

Veer=5V

Veez=20V / / /

1000 Vec3 =24V A
VEE=-5.2V

Ta=25°C /

800 1 1 l

I
Cr = 1000

2%N% L/
//% /k _AX [No Load

_—
0 C| = 400 pF
HL,L 600 pF

e wa

|

1200

600

400 |===

PT—Dissipation—mW

m \

L=

200

—t 0

Input: 3-volt square wave (50% duty cycle
0 | R | 1 1 1l

0.1 02 04 1 2 4 10
f—Frequency—MHz

FIGURE 2
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TYPE SN74368
DUAL ECL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

5V 7V 225V 20V 5V
o o o—4 oo
- 1 1 1T 1
cct 2Vee3 v, Vcez 1Vees
- 1Veea  Vecz VREF VBB Vss 2vees Vees 3
——]A Y $—{RESET Al |- Y Al—e—
A
SERIES | | SERIES
10000 J SN75368 TMS4062 I : SN75368 10000
ECL 18 (1 1/2 packages) ¥ »—CLOCK MOSRAM | | (S5pockages) B [—4— S>EcL
INPUTS 1 : INPUTS
I
| |
i [
—»—{C Y $—{CHIP SELECT AS -4 Y C —4—
“~ -
VEE GND vpp GND VEE
hd .
52V
FIGURE 3—INTERCONNECTION OF SN75368 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM
5V 19V 155V 75V 5V
s °
— 1
Veer 2Vce3 v, v Vcez 1Vces
- 1Vees  Vecz po REF 2Vees veer] N
-»>—A 7001 A0 < Y Ala—
MOS RAM § "
SERIES 5 Al < Y SERIES
]
10000 SN75368 CHIP a3 | SN75368 10000
Y > <22 a0l
ECL j -8 (1/2 package) © | SELECT d Y (6 packages) B—4recL
INPUTS INPUTS
DATAIN |—q—v
WRITE
—»—iC - Y l——
L ENABLE ¢ P
VEE GND Vsx Vgs GND VEE
=
5.2V -3V
FIGURE 4—~INTERCONNECTION OF SN75368 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM
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TYPE SN75368
DUAL ECL-TO-MOS DRIVER

TYPICAL APPLICATION DATA

MOS or TTL

SUPPLY VOLTAGES

OUTPUT
TO

MOS

OR

TTL

OUTPUT
TO

> MOS

OR

TTL

5V
Vcc11 2Vccsv
CC.
1A Vgl See page 8) 3 ccz
18 1Z p— »—1C N
[ o b e :’ . A+B NOR )
—p— 2A 2z D_' ) -~ positive-| gate
—»—{28 1A
SERIES SN75368
10000 | —p—3a .
> 32 »—2A
ECL . SN10102 e
INPUTS »—{28 2v =
(noninverting gate)
—»—4A a4z - e
—p—4B >
~
VEE Vce1 Vee2 _av VEE GND
-5.2V
(a)
MOS OR TTL
SUPPLY VOLTAGES
5V N
Veet 2Vees
Wces Veez
Vgg ———b—] 1C N
Y=A
»— 1B 1Y p—
(inverting gate)
>—{1A
SERIES SN75368
10000
ECL A 1z ——]2n vec
INPUTS SN10105 | = )
{1/3 package) 2B 2Y |—— (ditferential ECL
line receiver)
—»—1B 1Y »— 2C S
VEE Vet Ve VEE GND
—5.2V
{b)

FIGURE 5—REPRESENTATIVE METHODS OF INTERCONNECTING SN75368
DEVICES WITH SN10000 SERIES ECL
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TYPE SN75368
DUAL ECL-TO-MOS DRIVER

positive-NOR gate

E » Y
B

Y = A+B
FUNCTION TABLE

: INPUTS OUTPUT
CONFIGURATION
A B [ Y
L L Ves H
CatVgp H X VB L
X H Ve L
noninverting gate
c Y
Y=C
FUNCTION TABLE
INPUTS OUTPUT
CONFIGURATION
A B8 [ Y
v \Y L L
AandB at Vgg BB  “BB
Veg Ves H H
A at Vgg, Veg L L L
B connected low Ve L H H
B at Vg, L VeB L L
A connected low L VBB H H
differential ECL line receiver
C=Aand/or B
Y
c
Y=C
FUNCTION TABLE
INPUTS OUTPUT
CONFIGURATION TPU
A B [ Y
A and B connected H H L L
together L L H H
A not used but L H L L
connected low L L H H
B not used but H L L L
connected low L L H H

H = high level, L = low level, X = irrelavant

Vgg = Reference Supply voltage for SN10000 Series ECL.

FIGURE 6—FUNCTIONS

TYPICAL APPLICATION DATA

Rb SYSTEM

i
!
|
|
|

1.1
1;

| ISR |

l"'__'_ e

|

|
~d
NOTE: Rp ~ 10  to 30 2 (optional).

FIGURE 7—-USE OF DAMPING RESISTORTO
REDUCE OR ELIMINATE OUTPUT TRANSIENT
OVERSHOOT IN CERTAIN SN75368
APPLICATIONS

Applications using the SN75368 as an interface device
between series SN10000 ECL inputs and the address,
control, and timing inputs for two types of MOS RAMS are
shown in Figures 3 and 4. The 1Vcc3 and 2Vce3 supply
pins of the SN75368 may be connected to the Vg2 pin as
shown in Figure 3 or connected to a separate voltage higher
than Vg2 as shown in Figure 4. If desired, the 1Vcc3 pin
may be connected to a voltage different from the 2Vcc3
pin.

Figures 3 and 4 show the use of the SN75368 over a wide
range of Vge2, 1Vee3, and 2Vee3 supply voltages. This
device may even be used as ECL-to-TTL-level converters, if
desired, by connecting Vcc2, 1Vee3, and 2Vee3 to
5 volts.

The one in-phase (C) and two out-of phase (A and B) inputs
per driver permit much flexibility when using the SN75368.
By connecting the correct input to an externally generated
Vg (ECL reference supply voltage) positive-NOR gate,
inverting gate, or noninverting gate functions may be
obtained as shown in Figure 5. By driving the correct inputs
differentially as in Figure 5 (b), these devices may be used
as differential ECL line receivers and no Vgp reference
voltage is required. The VR reference voltage may be
generated as in Figure 5 (a) by connecting the output of an
ECL gate .to its out-of-phase input, by using the Vgg pin of
certain ECL devices such as SN10115, or by other methods.
An unused out-of-phase input may be connected low or
connected to the other out-of-phase input of the same gate
in many applications. Function tables for many of these
applications are shown in Figure 6.

The fast switching speeds of the SN75368 may produce
undersirable output transient overshoot because of load or
wiring inductance. A small series damping resistor may be
used to reduce or eliminate this output transient overshoot.
The optimum value of the damping resistor depends on the
overall load characteristics and switching speed. A typical
value would be between 10 £ and 30 £2. See Figure 7.
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INTERFACE TYPE SN75369
CIRCUITS DUAL MOS DRIVER

BULLETIN NO. DL-S 7712380, APRIL 1976—REVISED APRIL 1977

MOS MEMORY INTERFACE
e Dual Inverting MOS Driver e Capable of Driving High-Capacitance Loads
Low Standby Power Dissipation e Compatible with Many Popular MOS RAMs and

Versatile Interface Circuit for Use between MOS Shift Registers
TTL Levels and Level-Shifted High-Current, e V¢ Supply Voltage Variable over Wide Range

High-Voltage Systems to 22 Volts Maximum with Respect to VEE
e Inputs May Be Level-Shifted by Use of a e Operates from Standard Bipolar and/or
Current Source or Capacitive Coupling or MOS Supply Voltage

Driven Directly by a Voltage Source
® Designed to Be Functionally Interchangeable

e High-Speed Switching
Transient Overdrive Minimizes Power

with National DS0026 Dissipation
JG ORP
description DUAL-IN-LINE PACKAGE (TOP VIEW)
The SN75369 is a monolithic dual MOS driver and NC 1Y  Vee 2v
interface circuit that operates with either current-
source or voltage-source input signals. The device - 8 7 6 5

accepts appropriate level-shifted input signals from
TTL or other logic systems and provides high-current
and high-voltage output levels suitable for driving

MOS circuits. Specifically, it may be used to drive

address, control,and/or timing inputs for several types b

of MOS RAMs and MOS shift registers.

The SN75369 operates from standard MOS and/or
bipolar supplies in most applications. This device has
been optimized for operation with Vgg supply 1 2 3 4
voltage from 12 volts to 20 volts positive with respect

to VEE. However, it is designed so as to be usable
over a wide range of V¢c.

NC 1A 'VEE 2A

logic: Y=A

Inputs of the SN75369 are referenced to the VEE
terminal and contain a series cyrrent-limiting resistor.
The device will operate with either positive current
input signals or voltage input signals that are positive
with respect to VEE. In many applications the VEE
terminal is connected to the MOS Vpp supply of
—12 volts to —15 volts with the inputs to be driven
from TTL levels or other positive voltage levels. The
required negative-level shifting may be done with an
external p-n-p transistor current source or by use of
capacitive coupling and appropriate input voltage
pulse characteristics.

NC - No internal connection

The SN75369 is characterized for operation from 0°C
to 70°C.
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TYPE SN75369
DUAL MOS DRIVER

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS

Vcc___?____ - L 2 L 4 o Ve

S—AAA
V
|
|
I

AAA

INPUT

VeE P

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

Supply voltage range of Ve (seeNote1) . . . . . . . . .. . ... ... ...... —05Vto22V
Inputvoltage . . . . . . .. e e e e e e e e e . . BBV
Continuous total dlsslpatlon at {or below) 25°C free-air temperature (see Note 2):

JG package o - 1K1\

P package e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1000mMW
Operating free-air temperature range . . . . v « = = + « + + 4 v 4 e e e e e e e .. .. 0OCto 70°C
Storage temperature range . . . . . . e e e e e e e ... ... -65°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds JG package e e e e e .. ... ... 300°C
Lead temperature 1/16 inch from case for 10 seconds: P package e e e e e e e e ... 260°C

NOTES: 1, Voltage values are with respect to the Vg g terminal unless otherwise noted.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves ip the Thermal Information section, which
starts on page 19, In the JG package, SN75369 chips are glass-mounted.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, VCC = - « = ¢ v v v v e e e e e e e e e e 475 20 22 \Y%
Operating free-air temperature, TA . .« v v v v v v v 4 v 0 v e e e e 0 70 °c

definition of input logic levels

PARAMETER MIN  TYP MAX| UNIT
V|H High-level input voltage 25 45 (- Vv
ViL Low-evel input voltage 05 \%
{i4 High-level input current 8 20 | mA
ljL  Lowdevel input current 27 mA
164 TEXAS INSTRUMENTS
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TYPE SN75369
DUAL MOS DRIVER

electrical characteristics over recommended ranges of VCC and operating free-air temperature
(unless otherwise noted)

TEST CONDITIONS
PARAMETER MIN TYpt MAX [UNIT
(See Note 3)
Vik Input clamp voltage I} =—15mA -15| Vv
ViL=05V, loH = =50 uA
IL OH 4 Vee—-1 Veg—0.7
. liL=0.7mA, IoH = =50 A
VoH High-level output voltage v
ViL=05V, IgH = —10mA v 23 v 18
hL=0.7mA, ToH = —10mA cc—a= vee—
ViH=25V, loL =10mA
H oL 0.15 0.3
\ Low-level output voltage liH =8 mA, loL = 10mA \Y
oL PULVOlBe® Iy c=10V 1022V, Vin=25V, IoL=30mA 02 04
Vec=10Vt022V, Ijly=8mA, IgL =30mA i ’
Vok Output clamp voltage V=0V, lIoH =20 mA Vect1 8| V
=20 mA 3.7 5
Vi Input voltage I} =8mA 24 3| v
I} =0.7mA 0.4 0.6
V=45V 27 45
Iy Input current V=25V 9 15| mA
Vi=05V 1.5
Suppl! f Vee. | Vec=22V,
IccH) upply current. rom Vce cc - 05| ma
both outputs high Both inputsat 0 V, No load
Supply current from Ve, | Ve =22V,
! 7 12| mA
ceiL) both outputs low Both inputsat 3V, No load m

tan typical values are at Voo =20 Vand Tp = 25°C.
NOTE 3: Many of these parameters are specified independently for either voltage source oOr current source external forcing functions at the
inputs. Use the appropriate set of specifications for each application,

switching characteristics, Vec =20 V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tpLH  Delay time, low-to-high level output .8 16 24 ns
t Delay time, high-to-low 4 1" 20 ns
t-?: :,_ Tran:iti::\eti::’,l l‘oov:(::v;;::eo::r ::tput g'— j%o;; R 8 18 30 ns
tTHL Transition time, high-to-low-level output SaE Flgure 1’ 6 16 30 ns
tPLH Propagation delay time, low-to-high-level output 16 35 54 ns
tPHL Propagation delay time, high-to{ow-evel output 10 28 50 ns
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TYPE SN75369
DUAL MOS DRIVER

PARAMETER MEASUREMENT INFORMATION

PULSE
GENERATOR
(See Note A)

OUTPUT

CL
I (See Note B)

Vo3V

INPUT ouTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zgy¢ &~ 50 Q.
B. CL includes probe and jig capacitance.

FIGURE 1-SWITCHING TIMES, EACH DRIVER"

TYPICAL CHARACTERISTICS

TOTAL DISSIPATION
(BOTH DRIVERS)
Vs

FREQUENCY
1000
Vee=20V / / / I
900 |- Rp=20Q
Ta=25°C // /
800 m—— b
CL = 1000 pF 1+ /
2 700 —— H
E ¢ =800 pF 1/ /
S 600 —+—
S CL = 600 pF 7/ 14 /
8 500 / .
=3 7 A\ .
% : / / CL = 400 pF
5 400 1 L1 L1
im0 gl
reL= pr U
200 //AA d ‘/N Load | Ve
A o Load - A
ZZZdul sy
100 =—— 1 1|
o | Input: 3-volt square wave (50% duty cycle) -
04 02 04 0701 2 4 7{10
f—Frequency—MHz
FIGURE 2
166 TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222



TYPE SN75369
DUAL MOS DRIVER

TYPICAL APPLICATION DATA

Applications of the SN75369 used as an interface device in systems converting TTL signals to negative-polarity MOS
clock signals are shown in Figures 3 and 4. In both applications the SN75369 VEE pin is connected to a negative MOS
supply voltage. Figure 3 and 4 show the use of the SN75369 over a wide range of V¢ supply voltages. The device may
even be used as a TTL level driver, if desired, by connecting Vc to 5 volts.

Both applications shown require negative level shifting from positive voltage levels to the inputs of the SN75369, which
are referenced to the VEE terminal. A p-n-p transistor current source is used to level shift in Figure 3. Resistor R sets
the current and an open-collector TTL gate is used to switch the p-n-p transistor, Figure 4 shows capacitive coupling
being used to level shift. The SN7437 TTL buffer gate is used as a voltage source driver with pull-up resistor R
providing additional high-level drive. The value of coupling capacitor C depends on the frequency and characteristics of
the signal applied to the capacitor.

The fast switching speeds of the SN75369 may produce undersirable output transient overshoot because of load or
wiring inductance. A small series damping resistor may be used to reduce or eliminate this output transient overshoot.
The optimum value of the damping resistor depends on the specific load characteristics and switching speed. A typical
value would be between 10 £2 and 30 £2. See Figure 5.

+5V 45,7V +8V
Vee 3 Vee Vss Vsx
1. o
\ v
} C O A Dc €LOCK 1
TTL b ‘6003
<R
INPUTS 1/2 SN7409 1 SN75369 MOS RAM
\ A v
} D CLOCK 2
Q
GND VEE Vpp

|

-5V

NOTES: A. R = 350 §2 to 500 Q.
B. Q is 2N3829 or equivalent.
FIGURE 3—MOS RAM CLOCK DRIVER SYSTEM WITH P-N-P TRANSISTOR CURRENT SOURCE
USED TO SHIFT LEVELS TO INPUTS OF SN75369
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TYPE SN75369
DUAL MOS DRIVER

TYPICAL APPLICATION DATA

BV

Vee %h Vee Vss

c
A v
K Dc cLocK 1
L Jt T™S 3404
4 SN75369 MOS SHIFT
1/2 SN7437 SR
INPUTS 1 c REGISTER

K — _IA >c_V CLOCK 2

GND VEE Vag

- —12v

NOTE A: R ~ 100 £ to 250 §2.

FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE COUPLING USED
TO SHIFT LEVELS TO INPUTS OF SN75369

F=——==—="
] ! r——==-"
| sN75369 H i wos !
H - : SYSTEM |
1 Y > | 1

]
| | ! l
I 1 Cu |
' | R N
(I | 1 = 1
[ SRppp——

NOTC: Rp ~ 10 2 to 30 2 (optional)

FIGURE 5—-USE OF DAMPING RESISTOR TO REDUCE OR ELIMINATE OUTPUT
TRANSIENT OVERSHOOT IN CERTAIN SN75369 APPLICATIONS

168 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



INTERFACE
CIRCUITS

TYPE SN75370

DUAL-CHANNEL INTERFACE TO MOS MEMORIES

BULLETIN NO, DL-5 7712059, SEPTEMBER 1973 — REVISED APRIL 1977

DUAL READ/WRITE AMPLIFIER FOR INTERFACING BETWEEN
TTL AND TMS4062-TYPE MOS RANDOM-ACCESS MEMORY (RAM)

performance features

ease of

design features

o Node Terminals Connect Directly to e TTL and DTL Compatible
1/0 Terminals of TMS4062 (AMS6002) Diode-Clamped Inputs
and Similar MOS RAMs e TTL and DTL Compatible Data
e In Write Mode, Write Driver Provides Outputs
Complementa.ry High-Voltage Outputs e 50-mA Data Output Sink-
at Node Terminals e
Current Capability
o In Read M?de, Re?d Amplifier Responds e Data Outputs May Be
to Small Differential-Input Wire-AND Connected
Current in Node Terminals
description e Operates Over Wide Range
of Supply Voltages
The SN75370 is a monolithic integrated circuit e Minimizes or Eliminateé
read/write amplifier that is designed to interface the External Components
Input/Output (I/0) terminals of the TMS4062
(AMS6002) and similar type MOS RAMs with TTL.
JORN
The device contains two separate channels. Each DUAL-IN-LINE PACKAGE (TOP VIEW)
channe! consists of a write driver and a read amplifier,
which are common at the input/output node (N) VREF 20  2WE  2NO  2N1 2RE 2V CE
terminals. These terminals are outputs for the write 16 [15] J14f |13 j12| fn| Jw0}] |9
driver and inputs for the read amplifier. In the write l | l l
mode, the write driver circuit is designed to write ) WE NO N1 RE 7
MOS-level binary information into the MOS RAM
under control of TTL inputs. In the read mode, the £
read amplifier is designed to read MOS-level binary » +—_—
information from the MOS RAM and convert it to cE
TTL levels at the data output. This is controlled by D WE NO N1 RE Y
TTL inputs also. T T | T T T
Data outputs are constructed so that they may be 1 2 3 4 5 6 7 8
wire-AND connected to other outputs and/or be Vss 10 WE N0 N1 IRE 1Y VpD
connected to an external pull-up resistor, if desired.
The device has a chip-enable input common to both positive logic: see function table
channels which can be used to enable the entire
device. Internal voltage regulators permit circuit
operation over a wide range of supply voltages.
functional block diagram (each channel)
FUNCTION TABLE
VOLTAGE | D'FFERENTIAL
wE NO Nt RE MODE VOLTAGE INPUTS OUTPUTS CLIJ::::T QUTPUT
L CE_WE RE_ D | No N1 N1-NO Y
— Write 0 H L H L H L X H
b |_ v Write 1 H L H H| v H X H
Read 0 H H t x| L L L
l d Read 1 H H L x| L v H H
Jq Standby H H H X L L X H
cE Disabled L X X X L L X Off
H = high level (voitage or current), L. = low level {voltage or current), X = irrelevant
—® TO OTHER CHANNEL input levels at CE, WE. RE, and D, and output levels at Y are TTL-compatible.
Voltage output levels at N fall between Vgg and VREE,
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SINIWNAJLSN] SVX3 L

oLl

schematic

N1

V

(5, 12}

VOLTAGE REGULATORS AND CHIP ENABLE
(ONE ONLY)

~3.7V

“AAA
V
® ] W

I

W~

A

L———— WRITE DRIVER (EACH CHANNEL}

{16)
VREF

(8)
VDD

(6,11}
RE

READ AMPLIFIER (EACH CHANNEL) ————.l

NOTES: A. Resistor values shown are nominai and in chms.

B. Internally regulated voltages, Vq, Vo, V3, V4, and Vg are connected to the designated points on both read/write channels.
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

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

Supply voltage range, Vgg (seeNote 1) . . . . . . . . . . . . ..o -05Vto25V
Supply voltage range, VREF . . - . e LA A CR LAY
Voltagedlfferencerangebetweensupplyvoltages Vss—VREF e e e e e e e i e e e s .. —0BVIWO20V
Inputvoltage at CE, WE, RE,orD . . . . . . . . . e 1Y
Output voltageatY . . . . O A"
Contmuousoutputcurrent|ntoY P - 10§ 4 VoY
Continuous current into any node terminal .. . e e e e e e e e ... OmMA

Continuous total dissipation at (or below}) 25° Cfree-alr temperature (see Note 2) Jpackage . . . . . .1025mW
N package . . . . . .1150 mW

Operating free-air temperature range . . . . . . . .+« 4 4 e e e e w e e e e e e 0°C to 70°C
Storage temperature range . . e e e . ... ... —B5°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package < 1o o
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . . . 260°C

NOTES: 1. Voltage values are with respect to the Vpp terminal unless otherwise noted.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75370 chips are glass-mounted.

recommended operating conditions
MIN NOM MAX UNIT
Supplyvoltage, VSS . . . . . . . . . . oo o e e e e e e e 17 20 22 \")
Supply voltage, VREF . . - . e e e e e e e e 4.5 7 10 \")
Voltage difference between supply voltages VSS—VREF e e e e e e 8 13 16 \Y
Operating free-air temperature, TA . . . . . . « .« « « « o o ... 0 70 °C

16
15
14

-
w

- -
- N

-
o

RECOMMENDED
OPERATING
AREA

MAXIMUM SAFE

VREF—Volitage at VRefF Terminal—-V

N WA O O N L ©

-1 0 1t 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Vgs—Voltage at Vgg Terminal—V

FIGURE 1-MAXIMUM SAFE OPERATING AREA AND RECOMMENDED OPERATING AREA
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TYPE SN75370

DUAL-CHANNEL INTERFACE TO MOS MEMORIES

definition of input logic levels

B A
PARAMETER (LEAST (MOST UNIT
POSITIVE) POSITIVE)
VIH High-level input voltage at CE, WE, RE, or D 2 \
ViL Low-level input voltage at CE, WE, RE, or D 0.8 \"
hipy  High-level differential input current in node terminals (see Note 3) 50 oA
llpL  Low-level differential input current in node terminals {see Note 3} —50 HA
NOTE 3: ljp = INy1—INp With current into a terminal being a positive value.
electrical characteristics over recommended ranges of VSS, VREF, and operating free-air temperature
(unless otherwise noted)
PARAMETER TEST TEST CONDITIONS MIN TYPt MAX UNI
FIGURE T
Input clamp voltage
\ 2 I} ==12mA —1.
IK' atCE, WE, RE, or D ! i e
v High-level output voltage 3 ViH=2V, V|L=08V, INy=0 Vgs—2 Vgs—1.6 v
ONH .+ node terminals ViH=2V, V|L=08V, Iyy= —40mA |Vss—3 Vgs—2
v Low-level output voltage 3 ViH=2V, V=08V, INL=0 VREF VREFt0.2 VRgft+! v
ONL 2t node terminals ViH=2V, V=08V, INy_=20mA VREF VREF*1.2 VREfFt2
High-level output current ViH=2V, vViL=08V, | =50 uA,
Ion ; 9 P! 4 1H L IDH I 100| wA
into output Y VoH=5.5V
High-level output voltage ViH=2V, ViL=08V, | =50 uA,
vou 9 P 9 4 tH i IDH =58 & 22 28 45| v
atoutput Y loH = —200 pA
Low-level output voltage VIH=2V, ViL=0.8V, lipL=-50uA,
V, 4
OL  atoutput Y 1oL = 50 mA 0-25 i
Input current at maximum
Iy input voltage into CE, WE, 5 V=55V 1 mA
RE, or D
| High-leve! input current 5 V=24V 20 "
M into CE, WE, or RE == H
. High-level input 5 Vi=24V 150 +80 A
H current into D 1= B —600| ¥
0 Low-level input current 2 V=04V 0.7 A
L jnto CE,WE, RE, or D =" e -6 m
Resistance from an Vgg open, vV =0, |INn=5b00uA,
™ v 6 58 oper REF N . 0.7 1% 13| ke
node to VREF Ta=25C
Short-circuit output CEat2V —3.2 —4.5
| 7 Vo=0V
08 current into D o CEat08V ~1 mA

See next page for supply current and dissipation.

tan typical values, except for ry and |
iTypical value of ryy is with Vgg open, VRep =0V, Ta =25°C.

REF(D, 0), areatVsg =20V, VR =7V, Ta = 25°C.
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

supply current and dissipation over operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER MODE FIGURE TEST CONDITIONS MIN  TYPt mAX [UNIT

13s(D) Current from Vgg 27 35| mA
IREF(D) Current from VREF Disabled 8 Vgg=20V, VRgg=7V —20 —25| mA
Pp Dissipation 410 500 [ mW
Iss(sB) Current from Vgg 31 39| mA
IREF(SB)  Current from VREE Standby 8 Vsg=20V, VRgp=7V —-12 -18| mA
Psp Dissipation 560 690 | mW
| C t f Vi 31 39| mA
SS(R1) urrent irom Vss Vgs=20V, VRgp=7V,

IREF(R1)  Current from VREF Read-1 8 Ina = 100 gA -12 —18| mA
PRy Dissipation N1 : 540 690 | mW
| C t f \ 31 39| mA
SS(RO) urrent from Vgg Vss=20V, VReg=7V,

IREF(RO)  Current from VREF Read-0 8 Ine = 100 gA 4 10| mA
Pro Dissipation NO K 640 790 | mW
| Ci t f \ 53 66 | mA
SS(W) urrent from Vgg ‘ Vss=20V, VREF=7V,

IREE(W) Current from VREE Write 8 See Note 4 -23 —31| mA
Pw Dissipation 910 1100 | mW

Disabled,
IREF(D, 0) Current from VREE 8 Vgg open, VREF =10V 28 51 mA
Vgg-open

tan typical values, except for ry and 'REF(D,O)' areatVgg =20V,VRep=7V,Ta= 25°C.

§Typical value of IREF (D,0) is With Vgg open, VREp =7 V, Ta = 25°C.

NOTE 4: Duty cycle in the write mode must be low enough to maintain the average dissipation within the continuous dissipation rated limit
when averaged over short intervals.

switching characteristics, V§g = 20 V, VREF =7 V, C|/0 =40 pF, CL = 15 pF, RL =400 Q, TAo = 25°C

FROM TO TEST
PARAMETERY TEST CONDITIONS MIN TYP MAX|UNIT
{INPUT) (OUTPUT) FIGURE
1
PLH WE N 10 52 80 ns
tPHL 31 47
1] 44 7
PLH D N 11 g ns
tPHL 30 45
1 60 5
PLH CE N 12 g ns
tPHL 43 65
1] 13 20
FLH RE Y 13 Iip = —100 4A ns
tPHL 19 28
! 25 38
PLH CE Y 14 D = =100 uA ns
tPHL 32 48
1] 40
PLH NO Y 15 25 ns
tPHL 25 40
25 40
teLH N1 v 16 ns
tPHL 25 40
Int = 100 uA 136 190
IPLH WE v 17 N1 £ ns
tPHL INo = 100 A 125 190
ﬂtpLH = propagation delay time, low-to-high-level output
tpH | = propagation delay time, high-to-low-level output
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TYPE SN75370

DUAL-CHANNEL INTERFACE TO M0S MEMORIES

d-c test circuitst

Vi
45V

PARAMETER MEASUREMENT INFORMATION

1
IIL

}

Al

SEE NOTES

Vss VREF
Vss VREF
—’—o 1RE v jo—
—ol 1we Nt p—
—o] 10 INO p———
—— CE OPEN
—o 20 2NO f——
L——e 2WE 2N1 o—
_L—-o 2RE 2y p—
VDD
L

NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE at 0 V.
B. When WE is low, these parameters must be measured using pulse techniques. t,, = 200 us, duty cycle < 20%.

FIGURE 2—V) and I

Vss VREF
le I
| DI 1
_ Vss VREF Vss—VONH
1RE v bOPEN VonL-VREF
Vin— WE w p—— N INH
1D o >
TEST PER N TEST PER
FUNCTION CE FUNCTION INL
TABLE 20 2Ne TABLE «—
ViL—] 2WE 2N1 5—_ _
2RE 2y rOPEN
Vbb
L
NOTE A: When WE is low, these parameters must be measured using pulse techniques. t,y, = 200 s, duty cycle < 20%.
FIGURE 3-V)H. ViL. VONH. and VoNL
Vss VREF
] ]
v, v
_ _ ss VREF _ Yo
|l 1re v H‘——M
Vig — —of 1WE IN1 fo—] 7] N1 > VOoH
‘_
—o] 10
TEST PER o TEST PER TEST PER
FUNCTION |—— cE FUNCTION Ino FUNCTION
TABLE TABLE
TABLE )—-0 0 N0 oL
v.._-{ —af 2wE 2N1 pp—o1 VoL
H 2RE 2v P _
Vbp
L

NOTES: A. 1/0 terminals are used as inputs.
B. For testing purposes: I|py = INq with Iyg = 0. (Current into I)yq terminal only.)

'=lipL = Ing With Ipyq = 0. (Current into Ing terminal only.).
C. When WE is low, these parameters must be measured using pulse techniques. ty = 200 ps, duty cycle < 20%.

_ FIGURE 4-Vjn, V). liDH. iDL, VOH. VoL. loH
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued) VTS VREF
Vss VREF
" B _’—o 1RE 1w p—
vy —of 1we N1 p—
—of 10 o —
a5V SEE NOTES |—] CE OPEN
- —q| 2D 2N f—
V)—— Lo 2we ant p—
-r-— —O| 2RE 2y p—
= B - VpD
L

NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at4.5 V and CE at O V.
B. When WE is low, these parameters must be measured using pulse techniques. t,, = 200 gs, duty cycle < 20%.

FIGURE 5—1jand Ii4

OPEN
| l =

Vss VREF
—| 1RE 1Y [o—OPEN
—Of 1WE N1
—of 10 No p—o0 ™
OPEN — cE b so—
—q 20 2NO f——0
—d 2we N1 p——0 VN +
—Of 2RE 2v [P—OPEN _L '::['_
Vop = =
=
NOTE A: Resistance ryy is calculated using the equation: ry = \',—: .
FIGURE 6-ry
VTS VRIEF
Vss VREF los
45V p——0] 1RE wvp—————
1-—-0 TWE N p— =
o——01 1D 1IN0 —
CE CE OPEN
—a 2D 2NO f——
—q 2WE © 2N1 o—— los
——O] 2RE 2y D——_j
VoD =
L

FIGURE 7-lgg

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

NOTES:

opwp

Vss VREF
+
Iss l l'REF
(=)
TEST TABLE
MODE CE WE RE D Ves VREF
Disabled oV 0V o0V 45V RE—e ol 1re wh |
Standby 45V 45V 45V 45V IWE N1 <4—'N1
Read-1 45V 45V 0V 45V .
Read0 |45V 45V 0OV o0V o © N
Write 45V 0V 45V 45V CE CE no
isabled —Qy 2D 2NO | 4— 0
S'Sabe' oV oV oV oV . d awe b
-open E
SS-oper -
L———0f 2RE 2v p—
Vbb
L

All node terminals are open except as noted otherwise in test conditions.

Dissipation is calculated using the equation P = Vgg * Igg + VREF * IREF.

FIGURE 8-Igs, IREF. and P

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.

. Iggs and IRgF are measured simultaneously with both halves of circuit biased identically.

. When WE is low, these parameters must be measured using pulse techniques. t,, = 200 us, duty cycle < 20%.

switching characteristics

NOTES:

moom>»

INPUT/OUTPUT
NO

5V
INPUT :_’E.SN.7_5_379_. — —|—F— — — — 4 TOOTHER
CE L 2 # HALF OF
DUAL
RL
INPUT OUTPUT
D

INPUT
WE

INPUT/QUTPUT
N1

INPUT
RE

. Refer to this figure and notes for all switching tests.

. The pulse generator has the following characteristics: PRR = 1 MHz, Z,,¢ ® 60 2.
. €L and Cjyq include probe and jig capacitance.

. Input conditions for channel not under test: WE and RE at2.4V,Dat0.4 V.

. N terminals are connected only to Cj;g unless otherwise noted.

FIGURE 9—SWITCHING TEST CIRCUIT

Y

Cr

1
T
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

|
OuUTPUT :

VoNnL

NOTES: A. See Figure9.
B. Output NO is tested with D at 0.4 V and output N1 is tested with D at2.4 V.
C. Input conditions for other inputs of channel under test: CE at 2.4 V, RE at 2.4 V.

FIGURE 10-VOLTAGE WAVEFORMS, WE TO N

|¢-——b|—<10 ns |4—.|—<10 ns

| ——————— 3v
90% a0% I
'NI';UT | 1.5V 15V I
. | I |
10% ) 05us o 10% ov
]
l I l VONH
! | I Vgs—3V
OUTPUT | | |
NoO | VREF+2V |

— — — — — —VonL

[¢—=tpLn f——— oL
|

|
OUTPUT
N1 |
VREFt2V
VonL

NOTES: A. See Figure9.
B. Input conditions for other inputs of channel under test: CE at 2.4V, WE at 0.4 V, REat 2.4 V.

FIGURE 11-VOLTAGE WAVEFORMS, D TON
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

l-—-'—<1o ns I-—vl-——-<1o ns

|
| —_———— — — — 3V
l 90% 90% |
|
INPUT | 15V 15V
o | A}
0%
! I+ 0.5 ps | 10% ov
| |
tPLH —k———bl I"——’i—‘PHL
l — — — — —— VONH
Vgs—3V I
OUTPUT |
N
VREF+2V
VOHL
NOTES: A. See Figure9.
B. Output NO is tested with D at 0.4 V and output N1 is tested with D at2.4 V.
C. Input conditions for al) other inputs of channel under test: WE at 0.4 V, RE at2.4 V.
FIGURE 12-VOLTAGE WAVEFORMS, CE TON
|-———.I-— <10ns
b
| av
| 90%
I 1.5V
e
10% | — — — —— — o0V
05us —m—-»f
Ic—ol—'PLH
| VoH
OUTPUT 15V 15V
Y
— — — — — VoL

NOTES: A. See Figure 9.
B. Input conditions for all other inputs of channel under test: CE at2.4 V, WE at2.4 V, D at 0.4 V.

C. iyg = 100 pA.
FIGURE 13-VOLTAGE WAVEFORMS, RETO Y
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

|<—-|—<10 ns r—.l-<10ns
| [ | [
)

| 50% SN T T T — 3V
INPUT I 15V 15V
CE | |
0% 4, 0.5 s o 10% oV
1 |
be———sp—tenL L—-l—tpLH
| |
| [ VoH
OUTPUT ! |
v 15V 15V
—_ — — — VoL

NOTES: A. See Figure9.
8. Input conditons for all other inputs of channel under test: WE at 2.4 V, RE at 0.4V, D at 0.4 V.

C. Ing =100 A,
: FIGURE 14—VOLTAGE WAVEFORMS, CE TO Y

].—"I—<5 ns
i |

— ] — — —— —75V

90% —'=
7.2V
|
0.5 us { 10% 69V

INPUT
NO
1
|
F———l—tPLH
|
| VoH
OuTPUT 15V 15V
Y
— — — — —VoL

NOTES: A. See Figure 9.
B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at 24V, REat0.4V, Dat2.4 V.

FIGURE 15-VOLTAGE WAVEFORMS, NOTO Y
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

’o—bl— <5ns |¢———>:——<5 ns

| ! |
—-)]———— —75V

50% 50% |
'N:‘?T 72V 72V |
10%
05us 10% 69V

tPLH l'—'I—tPHL
|

|
| — — — —VoH
|
OUTPUT I l
v 15V 15V
‘ VoL

NOTES: A. See Figure 9.
B. Input conditions for other inputs of channel under test: CE at2.4 V, WE at 2.4V, REat04 V, D at2.4 V.

FIGURE 16—VOLTAGE WAVEFORMS, N1 TO Y

[T

C

I-—-|—<1o ns
[

I ) 3v

: I 90%
INPUT | 15V
WE
10% |
— |_ _— - — =0V
l.—o'—tPLH
| | VOH
OUTPUT Y |
(See Note B) I 15V
_——— — — —— VoL
IQ—.‘—IPHL
- _r — — — — —VoH
OUTPUT Y
(See Note C) 15V
VoL
NOTES: A. See Figure9.
B. tp|_y is tested with Ijyq = 100 pA, D at 0.4 V, CE at 2.4 V, RE 8t 0.4 V.
C. tpyL is tested with Inyg = 100 uA, D at2.4 V,CE at 2.4 V, RE at 0.4 V.
D. Duty cycle of input WE pulse generator is 50%.
FIGURE 17-VOLTAGE WAVEFORMS, WE TO Y
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

TYPICAL CHARACTERISTICS

LOW-LEVEL NODE VOLTAGE L°W'L52’:E';\';°:§|;’E?LT"GE
(READ MODE} s
vs
NODE CURRENT NODE CURRENT
VREF+20 VREF+15 -
REF Vsg=20V xss zo7vv
LVREF =7V > REF =
> VREFHIIS e itaav 1 VREF+.0 \4/5 31225.:CV
§ VRert15}Ta=25°C g A |
3 REF See Figure 3 |1 3 VREF+0.5 Sea Figuro 3 LT
2 VREF+1.25 ,§ REFD-
g |1 2z
% VREF+1.0 $  VREF*O
5 ol 3
T VREF0.75 3
§ REF ( & VReF-05
[
iz’ VREF+0.5 'z‘ /
S Vgee-10
S vaert0.25 > 'R
VREF+0 VREF 15
0 5 10 15 20 25 30 35 40 -25-2-15 ~1-05 0 05 1 15 2 25
INL—Low-Level Node Current—mA INL~Low-Level Node Current—mA
FIGURE 18 FIGURE 19
DIFFERENTIAL INPUT VOLTAGE OUTPUT VOLTAGE AT Y
(READ MODE} (READ MODE)
vs vs
DIFFERENTIAL INPUT CURRENT DIFFERENTIAL INPUT CURRENT
250 6
Vss=20V Vgs=20V
> VREF =7V VREF=7V
T WEat24V 5tiNno=0
[ t200rig=0 3 |Load=4000 05V
g TA=25C > Ta=25C
K] % 4
2 50 L &
g 3
£ 2
K- 5
g *100 2
2 3 2
a (<] /
b 60 .
>
] 0
[ 50 $100  £150  $200 £250 -50-40 -30-20-10 O 10 20 30 40 50
Ip—Ditferential input Current—pA 11p—Differential Input Current—pA
FIGURE 20 FIGURE 21
SUPPLY CURRENT FROM Vss SUPPLY CURRENT FROM VREF
(DISABLED MODE) (DISABLED MODE)
v vs
SUPPLY VOLTAGE VREF SUPPLY VOLTAGE VReF
50 r —40
5 [ TA=T °c Ta=25°C
1 i=
T 40 ll‘.
8 u 30
:® =
Vsg =
$ooltermv vy § s ey
= <
§ 5= — £ -2 — R
£ ~— ] 3 —
53 Vsg =1 5
S 7V —] 3 s w |
g 15 z s =17y
3 3 10
h 10 2
£ I
5 = -5
0 0
4 5 [ 7 8 9 10 4 5 6 7 8 9 10
VREF—Supply Voltage—V VREF-Supply Voltage—V
FIGURE 22 FIGURE 23
i
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

15s-Supply Current from Vgg-mA

155—Supply Current from Vgg—mA

Isg—Supply Current from V§g—mA

TYPICAL CHARACTERISTICS

SUPPLY CURRENT FROM Vss
{READ-1, READ-0, OR STANDBY MODE)

SUPPLY CURRENT FROM VREF
{READ-1, READ.0, OR STANDBY MODE)

d vs
SUPPLY VOLTAGE VREF SUPPLY VOLTAGE VREF
%0 Ta=25°C ® °
- Ta=
A y A=25°C
| < 15
40 N
w10 =17V
35—Vss=20v Vss = 22 y—— I3 Vg5 ]
0
© \\\‘:[\r\ £ 5 “_F;&’/ ,—;
R — g — e 2
25 V. § 0 \I-SZ' 20V T |
SS=17v E
20
S -5 vV
15 3 NDBY
@ =10 eap1 OR Bl
10 & _ﬁ v
Y 15 v Vs
5 = Vs | |
0 20 ]
4 5 6 7 8 9 10 4 5 6 7 8 2 10
VREF-Supply Voltage—V VREF—Supply Voltage—V
FIGURE 24 FIGURE 25
SUPPLY CURRENT FROM Vgs SUPPLY CURRENT FROM VREF
(WRITE MODE) (WRITE MODE)
vs Vs
SUPPLY VOLTAGE VREF SUPPLY VOLTAGE VREF
80 T -40 —
TA=25°C < Ta=25"C
70 1 g -3
Ve, L
S = N
60 =220V =TVss~77y a ~%
] > \
“ P —— f s
817y, — £ ~ O 2y
w | § _20 - ’\|20 v
5
30 S -5 % 7y
3
a
20 3 ~10
L
10 W 5
] 0
) 5 6 7 8 9 10 4 5 6 7 8 2 10
VREF-Supply Voltage-V VREF—Supply Voitage—V
FIGURE 26 FIGURE 27,
SUPPLY CURRENT FROM Vg5 SUPPLY VOLTAGE FROM VREF
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
60 T 10
I WRITE
et LI ADA
50 L —
& ol
& Vgg =20V
40 t _g|VREF=7V
£
READ OR STANDBY ;
30 - g 10 READ-1 OR STANDBY
DISABLED 3 s |
z - [
2 g DISABLED
g -»
10 w —T—] WR\E
Vss=20V 4 25
VREF =7V -
I L -30 A
0 10 20 30 40 50 6 70 80 0 10 20 30 40 50 60 70 80
TA—Free-Air Temperature—"C : Ta—~Free-Air Temperature~"C
FIGURE 28 FIGURE 29
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

TYPICAL APPLICATION DATA

Figure 30 illustrates a typical MOS memory system using SN75370, TMS4062, and SN75361A. All inputs and outputs
from this system are TTL-compatible. The SN75361A is a high-speed monolithic dual TTL-to-MOS driver.The address
SN75361As select a cell in each of the 72 TMS4062s. In Figure 30 the 1/O terminals of the eight TMS4062 RAMs in
each row have been connected to the node terminals of the associated SN75370 channel. Time multiplexing of the
column of RAMs (M) by the SN75361A Clock/CS and Reset drivers is then used to write into or read from the cells
that have been selected by the address SN756361As.

CLOCK/ CLOCK/ cLOCK/
RESET €S RESET  CS RESET CS
SN75361A SN75361A [~ — — SN75361A
CE D WE RE
r__.LJ__{_ ___{._f_ﬁ
(Mg) M) My)
| . -+ y — :
N1
1/0 1/0
I 1/0 / ] /1 ' | 50
Bg) | T™s4062 TMS4062 TMS4062 1/2sN7s370 Y
1/0 1/0 10 NO
I I 3 pY | I
° ° 1
l I ? h 4 T I
1o 1o o N1
I {8y) | TMsa062 T™s4062 {— — — 1 Tms4062 l 1/2sN75370 Y [ By
1/0 1/0 Vi I J_ NO
I . :
| | | -
1/0 10 1o | I— N1 v
| (8g) | TMs4062 T™™S4062 [~ ~— — —] TMs4062 1/2sN75370 ¥ [— Bs
1/0 1/0 110 NO
l T Py T l I
I— — — — — — — — — _l\ MOS levels
* ? { inside this box
SN75361A [~ — — —— — — —— — —] SN75361A
T T ADDRESS INPUTS T T
Ag A Ag A9

FIGURE 30—-BLOCK DIAGRAM OF TOTALLY TTL-COMPATIBLE 8K X 9-BIT MOS-
MEMORY SYSTEM USING SN75370, TMS4062, AND SN75361A
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

TYPICAL APPLICATION DATA

Vss VREF
Vss VREF Vss  VREF Vss VREF
1/0 N1 2N1 1/0
TMS4062 SN75370 TMS4062
110 1NO 2NO 1/0
Vpp Vpp Vbo

[

FIGURE 31-INTERCONNECTION OF SN75370 WITH TMS4062 MOS RAM

SV

SR =500 0
SN75370
v I\ TricompaTiBLE
L/ DATA QUTPUT
5V
2y ]
SN75370 RL =500 0 R
> TTL-COMPATIBLE Voo
DATA OUTPUT T
2y TTL-COMPATIBLE
DATA OUTPUT
SN75370
VoD R =500 2 E)
=
5V 2y
Voo

+

NOTE A: Pull-up resistor R} is not necessary, but may be desirable for faster low-to-high-level transition of data output and increased TTL
high-level noise margin. The value of R_is determined by the user based upon the constraints of the system.

FIGURE 32—-METHODS OF USING DATA OUTPUTS OF SN75370
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

TYPICAL APPLICATION DATA

INPUT H
I T i CE
! |

-H
::I\éPUT ] I l I | INPUT -—I—_, H
L
I L " Tt Tt
INPUT | ] H
w4 L L, et ]
| ——=—=L

| RE
INPUT 1 I I H (b) CE NOT SWITCHED
RE | - L
{a) WE AND RE SWITCHED WITHIN CE PULSE
Vss —LVss
RMINAL
TE OPEN
——H
g‘éPUT | | I I . INPUT —H
CE __I I_L
H
"I:"':UT l l INPUT _L_, H
—_— WE L L
H
'RNEPUT l I INPUT L____I_H
-t RE S
{c) CE SWITCHED WITHIN WE AND RE PULSES (d) POWER SWITCHED AT Vgg TERMINAL

FIGURE 33-TYPICAL OPERATING INPUT VOLTAGE WAVEFORMS FOR SN75370

Vss
CONTROL
INPUT
VREF
Vss VREF
—o| 1RE v o—
—0] tWE N1 o—
—o| 10 1NO p—
— CE
— 20 2NO f——
—f 2wE 2N Jo—
-—O| 2RE 2y p—
VbD
L

FIGURE 34-—-SWITCHING POWER TO Vgg TERMINAL
OF SN75370 USING P-N-P TRANSISTOR
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TYPE SN75370
DUAL-CHANNEL INTERFACE TO MOS MEMORIES

THERMAL INFORMATION

Power generated by the device depends on the mode of operation and the supply voltages used. Under some conditions,
the SN75370 may generate sufficient instantaneous power to exceed, on average, the rated continuous power
dissipation capability of the package. Appropriate duty-cycling of high-power conditions must be used to keep average
power generated by the SN75370 within ratings.

Figure 33 shows typical methods to lower average power dissipation by pulsing the CE, WE, and RE inputs. Highest
power occurs when both channels are in the write mode. Usually the write mode must be duty-cycled to reduce average
power. Figure 33 (d) and Figure 34 demonstrate the use of a discrete P-N-P transistor to switch power to the Vgs
terminal of the SN75370 to minimize average power. In addition, forced-air cooling or heat-sinking techniques may be
used to increase the dissipation capability of the SN75370.

The following example illustrates a method to calculate average d-c supply power for the SN756370. The typical average
power over a period T will be calculated using Figure 33(a). Assume both channels are operating identically, except in
read mode when one channel is reading a 1 and the other channel is reading a 0. Let Vgg =20V, VREF =7 V and
TA = 25°C. The subscripts W, R, SB, and D refer to write, read, standby, and disabled, respectively.

twPw + tRPR + tsBPSB + tDP
pay = WPW RRTSBSB DPD

T=tw+tR+tsB+tp
Typical power for each mode is stated in the electrical characteristics table. This example uses duty cycles (t/T)
estimated from Figure 33(a). These values are then substituted in order:

(0.25) (910) + (0.25) (5@4—0) + (0.2) {560) + (0.3) (410)

I

PAv

613 mW

It

'\Y]
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FUTURE PRODUCT TYPE SN75375
TO BE ANNOUNCED QUADRUPLE TTL-TO-MOS DRIVER

APRIL 1977

® Individual Vg2 Supplies For Each Driver
® Vg2 Variable Over a Wide Range .. .5V to 24V

Two NAND Drivers and Two Inverting Drivers Per Package

High Speed . . . Typical Propagation Delay Time = 31 ns

applications
* TTL-to-MOS Driver dvecz 4Y_ 4B 4A 3A  3Vec2 3Y_ Vccl

e Data Line Transceiver 6 [15] (14| 13| {12 |n 0l

J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

e Display Digit and Segment Driver
e TTL Clock Generator
e MOS Clock Generator r

description

The SN75375 is a quadruple TTL-to-MOS driver that
features individual" Vg2 supplies for each of the 1 2 3 4 [ 6 7 8
drivers. The individual V¢e2 pins allow for individual Wocz W 1A 18 2A 2Vee2 2¢  GND
adjustment of VQQH levels to match various load
conditions. The circuit performance is similar to that
of the SN75365.

The SN75375 will be characterized for operation
from 0°C to 70°C.

supply voltages: Vgog1=5V
V¢ variable from 5 V to 24 V
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222SL SYX3L ‘SY1IVA * Z10S XO8 321440 1S0d

061

SvXxaL

JN

o
N

A

a3ivyod
nydL

SININ

MEMORY DRIVERS

® TTL-COMPATIBLE INPUTS

® CORE MEMORY APPLICATIONS

MAXIMUM

DEVICE TYPE FOR

DESCRIPTION | OUTPUT TYT’?C‘LL . SZ?;VSF;S TEMPERATURE RANGE PAff::SGE ADDITIONAL FEATURES "ﬁgE
CURRENT ~55°C TO 125°C|0°C TO 70°C -
& Internal decoding and timing circuitry
DUAL 400 mA 75 ns Vec=14V SN75324 JN e Qutput short-circuit protection 191
SINK/SOURCE ® Source output ¥erminals swirlmg between 14 V and ground
MEMORY Veer =5V, . Allso used for hlgh-voltage, high-current
DRIVERS 600 mA 35 ns V(o variable SN55325 J driver apphcaftlons ) 198
SN75325 J.N e Output transient voltage protection
024V ® Source output terminals swing between Vg2 and ground
Veer1 =5V, SN55327 J o Also used for high speed magnetic memory applications
35 ns Ve variable SN75327 IN o Output transient voltage protection 213
QUADRUPLE 024V e OQutput capable of swinging betwee.n chg and ground
i ® Also used for bubble memory applications
II\)’Isl'VIVOEF;\; 600 mA Veer =5V, SN75328 o Qutput transient voltage protection
40 ns Vg varisble J,N e Output capable of swinging between V2 and ground 219
o Uncommitted collectors and emitters
1024V SN75330 e Common external base drive control {SN75238)
® Individual external base drive control (SN75330)
o Also used for high-voltage, high-current
S?h:JI?hE;I':I\L:IZLREY 600 mA 30 ns Vee=5V SN55326 J driver applica}ions ) 213
DRIVER SN75326 J.N e Qutput transient voltage protection
e 24 V output capability
® Bipolar output currents controlled to within 5%
e 3-state outputs
e Internal power control — does not require power
EIGHT-CHANNEL 350 mA 85 ns Veer : 52\/\'/ SN55329 RA supply sequencing Ngf:1
MEMORY DRIVER Veez=1 e Contains 3-line to 8-line decoder
® 24-pin ceramic flat package
e Temperature range: —55°C to 110°C

ﬂtpo = Propagation Delay Time
NOTE 1: For additional information, contact your nearest T1 field sales office.
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INTERFACE
CIRCUITS

TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

BULLETIN NO. DL-S 7711169, APRIL 1969—REVISED APRIL 1977

SERIES 75 MEMORY DRIVER

PERFORMANCE
o Fast Switching Times
400-mA Output Capability
Internal Decoding and Timing Circuitry
Dual Sink/Source Qutputs
Output Short-Circuit Protection

EASE OF DESIGN

TTL or DTL Compatibility
Eliminates Transformer Coupling
Reduces Drive-Line Lengths
Increases Reliability

Minimizes External Components

description

The SN75324 is a monolithic memory driver with
decode inputs designed for use with magnetic
memories. The device contains two 400-milliampere
(source/sink) switch pairs, with decoding capability
from four address lines. Two address inputs (B and C)
are used for mode selection, i.e., source or sink, The
other awo address inputs (A and D) are used for
switch-pair selection, i.e., output switch-pair Y/Z or
W/X respectively,

The sink circuit is composed of an inverting switch
with a transistor-transistor-logic (TTL) input. The
source circuit is an emitter-follower driven from a
TTL input stage.

The SN75324 is characterized for operation from 0°C
to0 70°C.

FUNCTION TABLE

INPUTS OUTPUTS

ADDRESS TIMING [SINK | SOURCES |SINK
A B C DIE F G| wW X Y z
L L H H|H H Hi ON|OFF OFF|OFF
L H L H|H H H| OFF| ON OFF | OFF
H H L L|H H H| OFF|OFF ON [ OFF
H L H L|H H H| OFF| OFF OFF | ON
X X X X|L X X| OFF| OFF OFF | OFF
X X X X)X L X| OFF| OFF OFF | OFF
X X X X|X X L| OFF| OFF OFF | OFF

H = high level, L = low level, X = irrelevant

NOTE: Not more than one output is to be on at one time:
When all timing inputs are high, two of the address

inputs must be low.

J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW)

ouTPUT OUTPUT SOQURCE OUTPUT CUTPUT
ND z Y COLLEC- w N
2 (SINK) VCC  (SOURCE) TORS (SOURCE) (SINK) 1

BB guijuopts

.

1]]2 4115

NC \A g T, \E
4

T1]8

G, ADDRESS
INPUT D

9= & R

ADDRESS INPUTS TIMING INPUTS

N PLASTIC DUAL-IN-LINE PACKAGE {TOP VIEW)

oUTPUT OUTPUT SOURCE OUTPUT CUTPUT
z Y COLLEC X w
{SINK}  VCC  (SOURCE) TORS (SOURCE) (SINK)  GND

Wiz (njjwij9gys

P12} 3 1 4]5(]6(]7

G, ADDRESS

C E F
/ \ INPUTD

\A B
Vv
ADDRESS INPUTS

Vv
TIMING INPUTS

NC—No internal connection
GND 1 and GND 2 are to be connected together,
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

schematic
—0 VCC
e L E I
ﬁl I/Y =
—o0 OUTPUT W
E : w (SINK)
TIMING ] ¢
INPUTS ) g ! ! r 3
id o
Y \ I) b
OUTPUT X
(SOURCE)
A o— v ¢ 0 SOURCE
AN |) COLLECTORS
o
ADDRESS MODE SELECT <
INPUTS (SOURCE/SINK)
co— —o OUTPUT Y
SWITCH-PAIR . A ¥  (SOURCE)
SELECT
L— Do~
3 \@ }M‘
\ r) h
b OUTPUT 2
(SINK)
i : —o GND
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

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

Supply voltage V¢ (See Note 1) T YA
Inputvoltage (SeeNote2) . . . . . . . . . . . . . . . .. . weueueuweueie...BbbV
Operating free-air temperature range . . . . . . . . 0°Cto70°C
Continuous total power dissipation at {(or below) 25 C free -air temperature (See Note 3)
Jpackage . . . . L L L L e e e e e e e e e e e e e e e e e .. 1375MW
Npackage . . . . . . . . . . . . . .o e e e e e e ... ..o1150mW
Storage temperature range . . . . . . . . o4 . .. . . . .. ... .....—B5Cto150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75324 chips are alloy-mounted,

electrical characteristics (unless otherwise noted, Vgg = 14 V, Tp = 0°C to 70°C)

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX | UNIT
Vin High-lavel input voltage 1 35 \"
V| L Low-level input voltage 1 08 v
IIH High-level input current, 1 V=5V 200 uA
address inputs
IIH High-level input current, 1 Vi=5V 100 uA
timing inputs
lIL‘ Low-level input current, 1 vi=ov -6 mA
address inputs
l"_ Low-level input current, 1 vi=ov 12 mA
timing inputs
V(sm) Sink saturation voltage 2 Islnk =420 mA, RL =530 0.75 0.85 \"
V(sm) Sourca saturation voltage 2 lsourcs =-420 mA,RL =475Q 0.75 0.85
ot Output off-state current 1 V=0V 125 200 BA
lee Supply current, all sources and 3 vi=ov 12,5 15 mA
sinks off
Ice Supply current, either sink selected 4 30 42 mA
| Supply current, either source 4 25 35 mA
ce selected
tan typical valuesareat Tp = 25°C
switching characteristics, Voo =14 V, Ty = 25°C
PARAMETER FieGRE | TESTCONDITIONS | MIN TYP MAX | UNIT
T vy
tPLH Propagation delay time, 5 AL =53 Q 20 ns
low-to-high-level source output
: - RL2 =500 £,
Propagation delay time, 5 50 ns
tPHL . CL =20pF
high-to-low-level source output
tpLH Propagat.ion delay.ﬁme, 6 10 ns
low-to-high-level sink output RL =53 Q'
¢ Propagation delay time, 6 CL =20pF 40 ns
PHL high-to-low-level sink output
ts Sink storage time 6 70 "
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst
. TEST TABLE FOR Ij_
1 1
|‘ E'I'IMING INPUTS vee : ey TEST
] : SOURCE | APPLY 3.5V GROUND L
COLLECTORS " "’5'; o + 23V B,C,E, F,and G A and D A
G| .
wl 16 W (noninductive) B,C,E, F, and G Aand D D
+13V
e ! - A,D,E,F,andG Band C B
w aen o A,D.E,F,and G Band C c
¢
vty O A,B,C,D,F,and G E E
AND
“* |test ie »—1: v A,B,C,D,E,and G F F
T leee ” A.B.C.D.E.ondF a A
NOTES | L
Ic
1
1o ]

NOTES: 1. Check V| and V| per Function Table.
2. Measure I|_ per Test Table,
3. When measuring Iy, all other inputs are at ground. Each input is tested separately.

FIGURE 1=V, VIH, L. 1H. and lo¢f

[ ittt a2
A !
IMING INPUT.
i ET G INPUTS vee (P_—o +1av
SOURCE i
COLLECTORS
. " +23Vv
w L #] | 15W tnoninductive)
T +13v
! TID33
1
A_ Visat)
H
X
SEE s I
+5V FUNC. —<
TION Y L
TABLE| H f
e v o foures
Sam— ]
z
H
)
10| | H:.

Visat)
| ADDRESS INPUTS GND I

NOTE: This parameter must be using pulse techniques. t,,, = 600 ns, duty cycle £ 1%.

FIGURE 2 — V(g

t Arrows indicate actual direction.of current flow, Current into a terminal is a positive value.
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION
d-c test circuits T (continued)

St ]
1 TIMING INPUTS <lcC
1E Veo O—" 14V
SOURCE H
F COLLECTORS
_¢_ +23v
Gf H 530
w ! 15 W (noninductive)
¢__‘ +13V
TiD33

1

:

L |

-
T

ADDRESS INPUTS

|
[ Mgttty S ‘i”_‘??
-

FIGURE3 — I {ALL OUTPUTS OFF}

¥ 1
1 TIMING INPUTS icy
e vcco_"c—g Hav

SOURCE H
COLLECTORS

435V

w

3V
435V

==

SEE :
NOTES i

<

NOTES: 1., Ground A and B, apply 3.5 V to C and D, and measure g (output W is on).
2. Ground B and D, apply 3.5 V to A and C, and measure Icg (output Z is on).
3. Ground A and C, apply 3.5 V to B and D, and measure Icg {output X is on).
4. Ground C and D, apply 3.5 V to A and B, and measure Icc {output Y is on).

FIGURE 4 — lee (ONE OUTPUT ON)

T Arrows indicate actual direction of current flow. Current Into a terminal is a positive value,
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION
switching characteristics

T 3
+5V 1 TIMING INPUTS
3 voc O—————o +14v
SOURCE \ R
COLLECTORS : L1 23y
H 530
w! 15 W {noninductive)
+13V

TID33

A

J;

O
O

aitetel
O

]
1
1
1
1
|
X
A
\ Y
Y
-<>— T OUTPUT Y
z; | RL2 cL
‘<>‘ = 2 20 pF

B . #—o0 OUTPUT X
INPUT R 500 52_|_
+5V 0 PULSE»—¢ in tz:oL )
= 20p
c
L7 L
1
|
ID
)
- - hd
| ADDRESS INPUTS GND ||
TEST CIRCUIT
— 500 ns _.ll
I
4BV mm————— - vl
90% |
INPUT | {
|
7 10% | 10%
ov |
|
b tpHr
[
|
|
|
|

10%

VOLTAGE WAVEFORMS

NOTES: 1. The input waveform is supplied by a generator with the following characteristics: t, = tf = 10 ns, duty cycle < 1%, and Zg ¢ 60 2,
2. When measuring delay times at output X,apply +5 V to input D,and ground A, When measuring delay times at output Y, apply +5 V
-to Input A,and ground D,
3, C_ Includes probe and Jig capacitance.
4. Unless otherwise noted all resistors are 0.5 W,

FIGURE 6 — SOURCE-QUTPUT SWITCHING TIMES
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TYPE SN75324
MEMORY CORE DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

45V
! ;IMING INPUTS Vee ¢ +av
SOURCE

COLLECTORS 1 RL
_¢ o +23V
830

| 15 W (noninductive)

w

B |l————0 +3V
+5V 0— r¢
SEE Sl
NOTE 1 L]
2 lc

"
&z
£E
@3

TEST CIRCUIT

[€—— 500 ns —>|

QUTPUT

4
1

VOLTAGE WAVEFORMS

NOTES: 1. The input waveform is supplied by a generator with the following characteristics: ty = t§ = 10 ns, duty cycle < 1%, Zoyt ~50 .
2, When measuring delay times at output W, apply +5 V to input D,and ground A. When measuring delay times at output Z,
apply +5 V to input A,and ground D,
3. C_ includes probe and jig capacitance.

FIGURE 6 — SINK-OUTPUT SWITCHING TIMES
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INTERFACE
CIRCUITS

TYPES SN55325, SN75325
MEMORY CORE DRIVERS

SERIES 55/75 MEMORY DRIVER

featuring
PERFORMANCE EASE OF DESIGN
e 600-mA OQutput Capability ® Source Base Drive Externally Adjustable
e Fast Switching Times e TTL or DTL Compatibility
e Output Transient-Voltage Protection e Input Clamping Diodes
e Dual Sink and Dual Source Outputs o Transformer Coupling Eliminated
e Minimum Time Skew between e Reliability Increased

Address and Output Current Rise
e 24-Volt Output Capability

® Drive-Line Lengths Reduced
e Use of External Components Minimized

description J OR N DUAL-IN-LINE PACKAGE
The SN55325 and SN75325 are monolithic (TOP VIEW)
integrated circuit memory drivers with logic inputs NODE

and are designed for use with magnetic memories. Vccz X B R Rt D 2 veor

B {upjsjrzgjulfwff9

The devices contain two 600-milliampere source
switches and two 600-milliampere sink switches.
Source selection is determined by one of two
logic inputs, and source turn-on is determined by the
source strobe. Likewise, sink selection is determined
by one of two logic inputs, and sink turn-on is
determined by the sink strobe. This arrangement
allows selection of one of the four switches and its tll2]131|4]]S[]1€([|7]{18
subsequent turn-on with minimum- time skew of the SOURCE W A | ST s2, C Y
output current rise, COLLECTORS STROBES

When Rjnt and node R are connected together, the
amount of base drive available for the source-1 or
source-2 output transistor is set internally by a
575-ohm resistor. This method provides adequate

positive logic: See function table

base drive for source currents up to 375 mA with a FUNCTION TABLE
Vcez voltage of 15volts or 600 mA with a V¢c2 ADDRESS INPUTS [STROBE INPUTS OUTPUTS
voltage of 24 volts. SOURCE | SINK | SOURCE| sINK | sOURcE | sink
A B|C D s1 s2 |w x|y 2
When source currents greater than 375 mA are
. L. . L H|X X L H | ON OFF|OFF OFF
required, it is recommended that a resistor of the
N H L] X X L H |OFF ON |OFF OFF
appropriate value be connected between Vcc2 and
node R and R;j t remain open, By using this X XL H H L |OFF OFF}ON OFF
0 and Rint must remain open. By using X X|H L] H L |oFF OFF|OFF oON
method the source base current may usually be
regulated within 5%, An advantage of this method Xooxyxox H H [OFF OFFIOFF OFF
€9 =27 H H|H H| x x |oFF OFF|oFF OFF

of setting the base drive is that the power dissipated
by this resistor is external to the package and atlows
the integrated circuit to operate at higher source
currents for a given junction temperature.

H = high level, L = low level, X = irrelevant
NOTE: Not more than one output is to be on at any one time.

Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to V2. This
arrangement provides protection from voltage surges associated with switching inductive loads.

The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75325
is characterized for operation from 0°C to 70°C.
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

REVISED APRIL 1977

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

SNb55325 SN75325 UNIT
Supply voltage Vo1 {see Note 1) 7 7 Vv
Supply voltage Vg2 {see Note 1) 25 25 \%
Input voltage (any address or strobe input) 55 5.5 v
. T 5 . J package 1375 1375
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) mwW
N package 1150
Operating free-air temperature range —5510 125 0to70 °C
Storage temperature range —65 to 150 —65 to 150 °c
Lead temperature 1/16 inch from case for 60 seconds J package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N package 260 260 °c

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

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 19. In the J package, SN55325 and SN75325 chips are alloy-mounted.

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

TEST SN55325 SN75325
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN TYP MAX|MIN TYPI MAX
VIH High-level input voltage 1&2 2 2 \
ViL Low-level input voltage 3&4 0.8 08| V
Vi =45V, Vv =24V,

VIK Input clamp voltage 5 cct cc2 o -1.3 -1.7 -13 -1.7| V

1= =10 mA, Ta=25°C

| Source-collectors terminal 1 Veer =45V, Ta =full range T 500 200 A

©ff)  otf.state current Veeo =24V TA=25C 3 150 3 200] ¥

V =45V, \ =24V,

Von  High-level sink output voltage 2 | cc10 ce2 19 23 19 23 v
o=
Veer =45V,
Vg =15V, Ta =full range t 0.9 0.9

source outputs 3 RL=24Q,

Iisource) ~ ~600mAS |1\ _ ogoc 043 0.7 043 075

y Saturation See Note 3 v

sat) voltage Veer1 =45V,
Veez =15V, Ta = full range t 0.9 0.9
sink outputs 4 Ry =24 Q,
lisink) ~ 800 mAS, | - ogec 043 0.7 043 0.75
See Note 3
INPUT EUMTENt | gress input Veer =55V, Veea=24V 1 1
ess In S =2. ’ = .

1] at maximum o A' pd 5 cc cc2 mA
. strobe inputs V=55V 2 2
input voltage

) High-level input|address inputs Vee1 =55V, Veez=24V, 3 40 3 40 A

tH current strobe inputs 5 V=24V 6 80 6 80 .
| Low-level input|address inputs 5 Veer1 =55V, Veez =24V, -1 1.6 -1 -16 A
L current strobe inputs V=04V -2 3.2 -2 -3.2 m
Supply current, )
fi \Y V =55V, Vv =24V, 14 22 14 22
lcc(ofi) all sources and frZ: VCC1 6 TCC125°C cc2 35 20 75 20 mA
r = - B
sinks off ce2 A
Supply current from V , - V =55V, Vi =24V,

Icor PR cc1 7 cer ce2* - 55 70 55 70| mA

either sink on l{sink) = B0 mA, TaA=25C
V =55V, Vv =24V,

1 Supply current from Vecz, 6 Do comA,  Ta-osc 2 50 32 50| maA

=_50m =

CC2  gither source on fsource) ’ A ! m

See Note 3

TEull range for SN55325 is —55°C to 125°C and for SN75325 is 0°C to 70°C,

fan typical values are at Tp = 25°C,

§ Under these conditions, not more than one output is to be on at any one time.

NOTE 3: These parameters must be measured using pulse techniques. t, = 200 us, duty cycle < 2%,
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

switching characteristics, Vcc1 =5V, TA = 25°C

TEST
PARAMETER TO (OUTPUT) FIGURE TEST CONDITIONS MIN TYP MAX|UNIT
t A\ =15V, RL =249, 35 50
PLH Source collectors 9 cc2 L N
tPHL CL =25pF 35 50
! N =20V, RL =1kQ, 55
TLH Source outputs 10 cc2 L N,
tTHL CL = 26 pF 3
vV =15V, R =24 Q, 20 a5
tPLH Sink outputs 9 Ccc2 L -
tPHL CL = 25pF A
t V, =15V, RL=249, 7
TLH Sink outputs 9 cc2 L 7 5 ns
tTHL Cy = 25 pF 20
Vccz =15V, R =241,
ts Sink outputs 9 052225 o L 5 30|

ﬂtpLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
tTLH = transition time, low-to-high-level output
tTHL = transition time, high-to-low-leve! output
tg = storage time

schematic

veer

2
" s
e

——o0,

souRCE
CoLrEcTors

ADORESS A Ot o 7

——ooutrur w

sTROBE 51

™

i
J

00 1 P/
e ooumurx

avonesss O

il

Vi

renu wu

T —

sTROBE 52

a

7

L

3 s0u
Y
$———ooumurz

ADDRESS D O—mmmt
1 ™
4

Component values shown are nominal.
...Vgeq bus
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

PARAMETER MEASUREMENT INFORMATION

I I T AT ey
] coLLecToRs!
T

d-c test circuitsT

—
2v Voff)
SEE
TEST
TABLE
T TEST TABLE
i Al B | s
GND|GND| 2V
2V | 2V jGND
OPEN

FIGURE 1-V|H AND l{¢f)

24v

Vccz sounce !
COLLECTORS |

TEST TABLE
[ D s2 | v z
2V | 45V | GND | Voy | OPEN
GND | 45V | 2V | Voy | OPEN
45v| 2v | onD [oPeN| vou
45V| GND | 2V [oPEN] Vo

2v

FIGURE 2—V|4 AND Vg

T Arrows indicate actual direction of current flow.

TeEXAS INSTRUMENTS 201

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES SN55325, SN75325
MEMORY CORE DRIVERS

d-c test circuits (continued)t
1BV

PARAMETER MEASUREMENT INFORMATION

350 02

veez

i SOURCE |

COLLE!

RL=24Q

cross |
T

45V
see Visaty
TEST
TABLE
= TEST TABLE
o8y A B [ s1 [ w] x
08V |45V |08V | GND | OPEN
45V [08V | 0.8V |OPEN| GND
1kQ
NOTE A: These parameters must be measured using pulse techniques. tw = 200 us, duty cycle < 2%.
FIGURE 3-V| AND SOURCE V({g¢)
1BV
JVec? “sounce |
COLLECTORS 1 OPEN
TEST TABLE
Cc D s2 Y r4
08V | 45V | 0.8V | R |OPEN
1k RL=249
45Vv| 08V |08V [OPEN| R

0.8 V

LAY

SEE
TEST
TABLE

NOTE A: These parameters must be measured using pulse techniques. t,, = 200 pus, duty cycle < 2%.
FIGURE 4—Vj AND SINK V(gat)

=

1 Arrows indicate actual direction of current flow.

l'tsink]

=
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuits (continued}t

v TEST TABLES
.1
APPLY V| =55V,
A8 T R VCC2 ™ SOURCE V MEASURE I)
1 UND
~ H COLLECTORS 1 orEn APPLY V; =24V, GRO APPLYS55 V
! MEASURE Iy
A S1 8,C,S2,D
5.5 Vo—_ S1 A, B C,S2,D
B S1 A,C,$2,D
e | C S2 A,S§1,B,D
Vi o—— | : S2 C.D A.51,8
b SEE
iC TEST ! ] D S2 A,S1,B,C
. TaBLe | | |
I e | \ Vi, e
1
APPLY V| =04V,
MEASURE |
L APPLY 5.5 V
APPLY |j =—10mA
PR MEASURE V|
L A $1,8B,C,52,D
S1 A,B,C,52,D
B A,S81,C,S2,D
= T = C A,S1,B,52,D
(45 V FOR
TESTING V) §2 A,S1,B,C,D
D A,S1,B,C,S2
FIGURE 5-V|, I}, )14, AND I
2V
llccz(om
Vecz “souRce
coLLecToRs |
OPEN
|
[}
1
|
|
Tlccunm
55V -
FIGURE 6-Icc1(off) AND lcc2(off)
T Arrows indicate actual direction of current flow.
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TYPES SN55325,

SN75325

MEMORY CORE DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits {continued)T

24V

|

Vee2  sounce |
coutkcrons | o
TORS ©

TEST TABLE
c D S2 Y Y4
GND | 5V | GND | Isink) | OPEN
5V | GND | GND [ OPEN [ I(sink)
sV
Itsink) = 50 mA
SEE s\
TEST
TABLE
= 55V = =
FIGURE 7-Icc1, EITHER SINK ON
24V
l'ccz
Vee2 sounce |
coLLECTORS !
(3%
SEE
TEST =
TABLE l
£ a1 I' TEST TABLE
[} ] l'(souu:e!' -50 mA A S1
: 1L GND| 5V | GND
| : 5V |GND| GND
[

OPEN

QPEN

FIGURE 8—I¢c2, EITHER SOURCE ON

T Arrows indicate actual direction of current flow.
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TYPES SN55325,
MEMORY CORE

SN75325
DRIVERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics

15V
AL = AL=
35082 OPEN R =249 240 24Lﬂ
(N - -SOUR?E-: SOURCE
INPUT _ _ : COLLECTORS : COLLECTORS
= [ | Re
25 oF
PULSE W
GENERATOR
See Note A
509 L—
OUTPUT Y
A OL=
4 25 pF
OUTPUT Z
S~ CL=25pF
TEST CIRCUIT
TEST TABLE
PARAMETER | OUTPUT UNDER TEST | INPUT | CONNECT TO5 V
. e o ect AandS1 | B,C,Dands2
an urce coliectors
PLH anciPHL BandS1 | A,C,D ands2
PLH tPHL, Sink output Y CandS2 | A,B,DandS1
TTLH. tTHL.
and tg Sink output Z D and S2 A,B,CandS1

|-—4—< 10ns

OUTPUT

|
10%
=TT T T Visat
tTHL —l-—-l _ je—sb—tTLH
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: 25y = 50 £, duty cycle < 1%,
B. C| includes probe and jig capacitance.

FIGURE 9—SWITCHING TIMES
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TYPES SN55325, SN75325

MEMORY CORE DRIVERS

switching characteristics

PULSE
GENERATOR
See Note A

PARAMETER MEASUREMENT INFORMATION

[

||l'—vul_v——o
8
]

TEST

TABLE

|
1
SEE 1
|
|
|

20V

3

OPEN

Rint_

Vecz SOURCE
coLLecTors |

1]

L UTPUT W
FRCL=25 $hL=1k2
pF
X UTPUT X
¢, =253RL= 1k

pF

4

TEST CIRCUIT
TEST TABLE
PARAMETER |OUTPUT UNDER TEST| INPUT | CONNECTTOSV
and Source output W A and S1 B,C, D, and S2
TLH andITHL g e output X BandS1| A,C,D,andS2
le—s+— <10 ns Je—s}— <10 ns

3v

I |
90% ! '
| I
INPUT I !
\ |
P~~~ 7 ov
Je— 200 ns -l
90% SR —VoH
| 1
OUTPUT | |
! |
10% I | 10%
| : | | VoL
tTLn —le—sed le—ot— tTHL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Z5,¢ = 50 Q, duty cycle < 1%,
B. Cp_ includes probe and jig capacitance.

FIGURE 10—TRANSITION TIMES OF SOURCE OUTPUTS
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

TYPICAL CHARACTERISTICS

OFF-STATE CURRENT INTO SOURCE COLLECTORS HIGH-LEVEL SINK OUTPUT VOLTAGE
vs vs
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2 Veer =45V
i O e
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

TYPICAL APPLICATION DATA
balanced bipolar logic-line driver

The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however,
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a
three-state output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive
circuit giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to
further increase noise immunity. The circuit is capable of driving twisted-pair lines of several thousand feet in length or
low-impedance coaxial lines.

5V 14V

"1 Vec2 Source TV
? coiLecTors |

|
|
|
T
g OUTPUT WZ
1
[}
|
|
| ! RL=100Q
L ) !
DATA SN75325 |
INPUT |
]
| |
[} 1 QUTPUT XY
T |
) |
| |
'
S1_ open !
| ] ]
T i 1
| : ]
| SN74121 GND ' 1
1k | SR | B S I_.___Vfc'_.....___ S04
5V

TEST CIRCUIT

TTL |
INPUT

QUTPUT
WZ TO XY

VOLTAGE WAVEFORMS

TR and C are adjusted to give the desired bipolar output pulse width.

FIGURE 16—-BALANCED BIPOLAR LOGIC—LINE DRIVER
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

TYPICAL APPLICATION DATA

In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 {with mode select high), enabling source X of
SN75325 No. 2 to drive lines 12 through 16, and SN74154 No. 2 must be set to 2, providing asink at Y of SN75325
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode-
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line
of the particular system imposes on the driver. A 256-drive-tine selection matrix is shown in Figure 18. These 256 drive-
lines are sufficient to serve (256/2)2 = 16,384 individual cores.

NOTE A:

THIS 4 X 4 GRID OF SOURCE-SINK

PAIRS FUNCTIONS AS A MATRIX

TOSELECT ONE OUT OF 16 DRIVE LINES
ORIVE

DRIVE LINENO.  LINES
Mo g — A \
ORES
TID134 | DRIVE-LINE
BUSES
rYyylt
—si
T : L/
. 3
HH swreazs yY ¥ /
op—
o—rtn - Yy
e S g 11X :
¥ ;] s2 CX A
©O——10 3] 7
‘P o YYYy
50
SN74154 4
.
okcootn o ,_{_‘,. 22Z1IRW
wp al s1 ‘9 4
np 1
2P SN75325 Yy Yy
EnnsLe o——%el p Vo2
TIMING. “p
strose ™9 o iy FYYY 2
ppe Reg:
T
YYYy
-
asy
I I vl xl %

‘SOURCE STROBE
SINK STROBE

w VX 2 W z
SN75325 Mo, 3 SN75325 No.4
I sneod ) P Aste cs2 o st cs2o
woDE seLECT ' i stabse TTY A& 7
(SOURCE/SINKY + 131 I Bl - it
| T i | SOURCE 1 S +
stRoBE E:_x
2000000000
01 23 406 6 78 9101213

1MING STROBE

)}

GGz

MODE SELECT
{SOURCE/SINK]

0 ADDITIONAL
SOURCE-STROBE TO ADDITIONAL.
WeUTS. ST

This optiona) mode-select and timing-strobe technique can be used in place of the SN7440 mode-select and SN74154 timing-strobe
when minimum time skew is desired.

FIGURE 17—SN75325 USED AS A MEMORY DRIVER
TO SELECT ONE OF SIXTEEN DRIVE LINES
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

TYPICAL APPLICATION DATA
external resistor calculation

A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN756325
delivers load current (1 ). The sink-output transistor of another SN756325 sinks this current.

The value of the external pull-up resistor (Rext) for a particular memory application may be determined using the
following equation:

16 [Vee2(min) — Vs — 2.2]
IL — 1.6 [Vcc2(min) — Vs — 2.9]

Rext = (Equation 1)

where: Rgxt is in k2,
VCC2(min) is the lowest expected value of Vg2 in volts,
Vg is the source output voltage in volts with respect to ground,

ILisin mA.

The power dissipated in resistor Rgxt during the load current pulse duration is calculated using Equation 2,

IL
PRext ~ 75~ [Vcc2(min) — Vs — 2] (Equation 2)

where: PRext is in mW,

After solving for Rgxt, the magnitude of the source collector current (Icg) is determined from Equation 3,

lcg =~ 0.94 1 (Equation 3)
where: Icg is in mA.
As an example, let VCC2(min) =20 V and V|_ =3 V while I{_of 500 mA flows.
Using Equation 1,
16 (20 — 3 — 2.2)

Rext = - 05 kQ
et " 500 — 1.6 (20 — 3 — 29)

and from Equation 2,

500
PRext ~ & 20 -3-2] = 470mw

The amount of the memory system current source (Ics) from Equation 3 is:

Ics =~ 0.94 (500) =~ 470 mA

In this example the regulated source-output transistor base current through the external pull-up resistor (Rext) and
the source gate is approximately 30 mA. This current and 1cg comprise 1.
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TYPES SN55325, SN75325
MEMORY CORE DRIVERS

TYPICAL APPLICATION DATA
external resistor calculation (continued)

Ics
Rext l
r- SOURCE 1
I one cotLectors |
| sNss/75325 A
| SOURCE o |
I CH |
v
L MEMORY S
ELEMENT
F————————- 1
I one o |
| sNss/75325 |
INK
(I 1
L Sho)

NOTES: A. For clarity, partial logic diagrams of two SN75325’s are shown,
B. Source and sink shown are in different packages.
FIGURE 19
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TYPES SN55326, SN55327, SN75326, SN75327
MEMORY CORE DRIVERS

BULLETIN NO, DL-S 7712063, SEPTEMBER 1973 — REVISED APRIL 1977

SERIES 55/75 MEMORY DRIVERS
featuring

INTERFACE
CIRCUITS

SN55326, SN75326 PERFORMANCE

determined by using one of the four address inputs
and the common timing strobe.

The SN55326 and SN75326 memory drivers can sink
up to 600 milliamperes and operate from a single
5-volt supply. Each driver is similar to the sink drivers
of the SN55325/SN75325. The four output tran-
sistors share a common base-drive resistor and it is
recommended that only one of the four driver gates
be selected at a time. Qutput-transistor base current

EASE OF DESIGN

e Quad Positive-OR Sink Memory Drivers . Hggh-R_epetition-Rate Driver Com;_:atible
e 600-mA Output Current Sink Capability with High-Speed Magnetic Memories
e 24.V Output Capability e Inputs Compatible with TTL Decoders
. e  Minimum Time Skew between Strobe
e Clamp Voltage Variable to 24 V and Output-Current Rise
SN55327, SN75327 PERFORMANCE e Pulse-Transformer Coupling Eliminated
* Quad Memory Switches e Drive-Line Lengths Reduced
e 600-mA Output Current Capability SN55326, SN75325
e Vg2 Drive Voltage Variable to 24 V J OR N DUAL-IN-LINE PACKAGE
. (TOP VIEW)
e Output Capable of Swinging Between
Vce2 and Ground
CLAMP CLAMP
description W,z D s Vec € Y_oXY
16 J15| j1a[ J3] J12] |n| [10] |9
The SN55326, SN55327, SN75326, and SN75327 T
are monclithic integrated circuit quadruple memory
drivers. These devices accept standard TTL decoder
input signals and provide high-current and high-
voltage output levels suitable for driving magnetic I
memory elements. Output transistor selection is

NC—No internal connection

may be increased by connecting an external resistor SN55327, SN75327

between Rext {pin 4) and V. Each output collector JOR N DUAL-IN-LINE PACKAGE

is protected from voltage surges during inductive (TOP VIEW)

switching by a clamp diode in paralle! with its

internal pull-up resistor. The two clamp pins may be o, b s wvem © Y %~

returned to a power supply of from 4.5 volts to
24 volts.

The SN55327 and SN75327 memory switches can
source or sink up to 600 milliamperes and operate
from two supplies; one of five volts and the other
from 4.5 volts to 24 volts. Each switch is similar to
the source drivers of the SN55325/SN75325. They
can function as either sink drivers or source drivers
since the voltages at the output transistor terminals
are capable of swinging between V2 and ground.
The four output transistors share a common base-
drive resistor and it is recommended that only one of
the four outputs be selected at a time. An internal
base-drive resistor is available on the chip and can be

Vceea w A
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TYPES SN55326, SN55327, SN75326, SN75327
MEMORY CORE DRIVERS

description {continued)

used by connecting Node R (pin 4) to Rjnt (pin 5).

FUNCTION TABLE

This resistor provides adequate base current to the INPUTS OUTPUTS
output transistors for output sink currents up to 375 ADDRESS | STROBE

milliamperes with Vg2 at 15 volts or 600 milli- A B C D S wox Y z
amperes with Vg2 at 24 volts. Base current can-be L HHH L ON OFF OFF OFF
regulated to within x5 percent by substituting for H L H H L OFF ON OFF OFF
this resistor an external resistor connected between H H L H L OFF OFF ON OFF
Node R (pin 4) and Vcgc2 with Rjpt (pin 5) H H H L L OFF OFF OFF ON
remaining open. This method is preferable in high- H H H H X OFF OFF OFF OFF
duty-cycle, high-power applications since the power X X X X H OFF OFF OFF OFF

dissipated in this resistor is outside the package. When
a source current and Vg2 voltage other than the
above values are required, it is recommended that the
base drive be supplied through an external resistor of
the appropriate value calculated using Equation 1
shown in the SN55325, SN75325 data sheet.

H = high level, L = low level, X = irrelevant
NOTE: Not more than one output is to be on at any one time.

The SN55326 and SN55327 circuits are characterized for operation over the full military temperature range of —55°C
to 125°C; the SN75326 and SN75327 are characterized for operation from 0°C to 70°C.

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

SN55326 SN75326 SN55327 SN75327 UNIT

Supply voltage, V¢ or Vg1 (see Note 1) 7 7 7 7 \
Supply voltage, Voo 25 25 \
Input voltage, any address or strobe 55 5.5 6.5 5.5 \Y
QOutput collector voltage 25 . 25 25 25 v
Output clamp voltage 25 25 A\
Output collector current 750 750 750 750 mA
Continuous total dissipation at (or below) J package 1375 1375 1375 1375
25°C free-air temperature {see Note 2) N package 1150 1150 mW
Operating free-air temperature range —5510 125 0to 70 —55 to 125 0to 70 °C
Storage temperature range —65 to 150 —65 to 150 —65 to 150 —65 to 150 °C
Lead temperature 1/16 inch from °

300 300 300 300 o3
case for 60 seconds: J package
Lead temperature 1/16 inch from °

260 260 260 260 C
case for 10 seconds: N package

recommended operating conditions
SN55326 SN75326 SN55327 SN75327 UNIT
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX | MIN NOM MAX

Supply voltage, Vg or Vect 45 5 5.5 | 4.5 5 55 | 45 5 55 | 4.5 5 55| V
Supply voltage, Vcc2 4.5 24 | 45 24 Vv
Output collector voltage 24 24 24 24 A
Output-clamp voltage, V(clamp) 4.5 24 | 45 24 v
Output collector current 600 600 600 600 | mA
Operating free-air temperature, Tp —55 125 0 70 | —-55 125 0 70| °c

NOTES: 1. Voltage values are with respect to network ground terminal(s),
2., For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
‘starts on page 19. In the J package, these chips are alloy-mounted,
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TYPES SN55326, SN55327, SN75326, SN75327
MEMORY CORE DRIVERS

SN55326, SN75326 electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)

SN55326 SN75326
PARAMETER TEST CONDITIONST UNIT
MIN TYPE MAX | MIN TYPE mMAX
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 08| V
Voe =45V, I =— ,
VIK Input clamp voltage TEZ 25°C I 10 mA -1 -1.7 -1 -1.7 \
VoH High-leve! output voltage Vec=45V, lo=0 19 23 19 23 \
Vec=45V, Full range 0.9 0.9
V(sat) Saturation voltage I(sink) = 600 mAS, ~ \Y
See Note 3 Ta=25"C 043 0.7 0.43 0.75
Output-clamp-diode Vi{clamp) = 0, H{clamp) = —10 mA,
1.5 .
VF (clamp) forward voltage Tp=25°C v
Output-clamp current, °
! I(sink) =80mA, Ta=25°C 5 7 5 7| mA
{clamp) one output on (sink) A
Input current at Address 1 1
Iy maximum input V=565V mA
voltage Strobe 4 4
High-level Address 40 40
| V=24V A
H input current Strobe ! 160 160 | “
Low-level Add -1 -1.6 -1 -16
e ! ow-level ress V=04V mA
input current Strobe —4 —-6.4 -4 -64
lccloff) Supply current, all outputs off Allinputsat5V, Tp =25°C 18 25 18 25| mA
Ieclon) Supply current, one output on l(sink}) =50 mA, Tp=25"C 58 75 58 75 | mA
SN55326, SN75326 switching characteristics, Vgc =5V, Ta = 25°C
PARAMETERSY TO (OUTPUT) TEST CONDITIONS§ MIN  TYP MAX |UNIT
t 0 50
PLH W, X, Y, orZ 3 ns
tPHL 25 50
e Vs=Viclamp) =15V, RL=24Q, C =25pF, 7 15
W, X Y, orZ See Fi
T ¥ ee Figure 3 70 20 ns
g W, X, Y, or2 24 35 ns
Vg=V =24V, RL=479, C_=25pF,
VOH W, X, Y,orz 5% Viclamp) L= L= “2P% lyg-25 mv
I(sink) = 500 mA, See Figure 3

TUnless otherwise noted, Vee =55V, V(clamp) =24 V. See Figure 1.
fan typical values are at Tp = 25°C.
§ Under these conditions, not more than one output is to be on at any one time.
ﬂtp LH = propagation delay time, low-to-high-level output

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

tTLH = transition time, low-to-high-level output

tTHL = transition time, high-to-low-level output

tg = Storage time

V oH = High-level output voltage (after switching)
NOTE 3: These parameters must be measured using pulse technigues. t,, = 200 us, duty cycle < 2%.

For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits.
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TYPES SN55326, SN55327, SN75326, SN75327
MEMORY CORE DRIVERS

SN55327, SN75327 electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

PARAMETER TEST CONDITIONSY SNS5327 SN75327 UNIT
MIN TYPF MAX | MIN TYP MAX
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 08| V
v Input clamp volt Vee=45V, h=-10mA 1 17 1 17| v
IK P amp voltage TA - 25°c . .
) Collectors terminal Vge1=45V, Full range 500 200 A
o) stfstate current V(col) = 24V Ta=25°C 150 200 | ¥
Vv =45V,
VCC=10 Full range 0.9 0.9
Vi(sat)  Saturation voltage | o= - 600 mAS v
(source) | Ta=25°C 043 07 043 075
See Notes 3and 4
Input current Address 1 1
I at maximum Vy=565V mA
input voltage Strobe 4 4
High-level Address 40 40
| V=24V A
H input current Strobe ! 160 60 | *
Low-level Address -1 —-1.6 -1 —-16
h . V=04V mA
input current Strobe -4 —64 -4 —6.4
Supply current, | From Veeq ) ° 7 10 7 10
| All utsat5 Vv, Ta=25C A
CClof) a1t qutputs off | From Vce2 e A 13 20 EE
| Supply current, | From Vet | Vigon =6 V, I{source) = —50 MA, 8 12 8 12- A
m
CClon} ;e outputon | From Vgga| Ta = 25°C, See Note 3 36 55 36 55
SN55327, SN75327 switching characteristics, Vcc1 =5V, Ta =25°C
PARAMETERY TO (OUTPUT) TEST CONDITIONS 8 MIN TYP MAX |UNIT
tPLH Collectors Vg=Vge2=15V, Ry =24Q, C_=25pF, 35 55 s
n
tPHL W,ZorX,Y See Figure 3 and Note 4 30 55
\% =V = ., RL=1009Q,C_=25pF, 30
tTLH W, X, Y. arz teol) = Vce2 20V, RL=1 L P ns
tTHL See Figure 4 and Note 4 10
Collect Vg=V =24V, R =47, C =25pF,
VoH ollectors s=Veez=2 L= L= P lyg—25 mv
W,ZorX,Y I{sink) ~ 500 mA, See Figure 3and Note 4

tUnless otherwise noted, Veet =°5.5 V, Vgea = 24 V. See Figure 2,
All typical values are at T = 25 C.
§ Under these conditions, not more than one output is to be on at any one time.
ﬂtpLH = propagation delay time, low-to-high-level output
tpH | = propagation delay time, high-to-low-level output
tTLH = transition time, low-to-high-level output
tTH transition time, high-to-low-level output
V oH = High-level output voitage (after switching)
NOTES: 3. These parameters must be measured using Pulse techniques. t,, = 200 us, duty cycle < 2%.
4. A 350-$2 resistor is connected between node R {pin 4) and Vo {pin 1) with R4 (pin 5) open.

For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits.
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TYPES SN55326, SN55327, SN75326, SN75327

MEMORY CORE DRIVERS

schematics SN55326, SN75326
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Resistor values shown are nominal and in ohms,

PARAMETER MEASUREMENT INFORMATION
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FIGURE 1-GENERALIZED TEST CIRCUIT
FOR SN55326, SN75326
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FUNCTION S

TABLE

COL X, Y] Hotf)

NOTE A: Rjpq is connected to Node R unless otherwise noted,

FIGURE 2-GENERALIZED TEST CIRCUIT
FOR SN55327, SN75327
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TYPES SN55326, SN55327, SN75326, SN75327
MEMORY CORE DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vs
RL INPUT
FROM OUTPUT oUTPUT
UNDER TEST
CL=25pF
T(See Note B)
OuTPUT } [
o 1~ — : — —Visa)
trh —le—ed tTLH ¢
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by generators having the following characteristics: Zg,¢ & 50 §. For testing Vo (after switching),
ty = 40 us, PRR = 12.5 kHz. For all other tests, t,, = 200 ns, duty cycle < 1%.
B. C| includes probe and jig capacitance.

FIGURE 3—SWITCHING TIMES

IN3064 INPUT
FROM OUTPUT
UNDER TEST p—— OUTPUT
>
C=25pF ZRL=1000
(See Note B)
= OUTPUT
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by generators having the following characteristics: Zy,,¢ ~ 50 £2, duty cycle < 1%.
B. C|_includes probe and jig capacitance. ‘

FIGURE 4—-SWITCHING TIMES
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INTERFACE
CIRCUITS

TYPES SN75328, SN75330
QUADRUPLE MEMORY SWITCHES

BULLETIN NO. DL-S 7712458, APRIL 1977

® Quadruple Interface for Core and
Bubble Memories

e Characterized for Use to 600 mA

®  24.V Output Capability

o Qutput Transient Voltage Protection
e Fast Switching Times . .. 40 ns Typ

e Qutputs Capable of Swinging Between
V2 and Ground

e Source/Sink Base Drive Externally
Adjustable

e TTL- or DTL-Compatible Inputs
e Input Clamping Diodes

description

The SN75328 and SN75330 are monolithic
integrated circuit memory switches with TTL logic
inputs that are designed for use with core and bubble
memories, Each device contains four 600-milliampere
memory switches and operates from two power
supplies, one of 5 volts and the other from 4.75 volts
to 24 volts. Each switch is similar to the SN75327
except that the strobe circuitry is omitted, which
allows the collectors of the output transistors to be
assigned to individual package pins.

Each switch can function as either source driver or
sink driver since the voltages at the output transistor
terminals are capable of swinging between Vg2 and
ground. On SN75328 the base drive of all four output
transistors is provided by connecting an external
resistor of the appropriate value between Vg2 and
Node R. On SN75330 the base drive of each
individual output transistor is provided by connecting
an external resistor of the appropriate value between
V2 and the corresponding Node R. By using this
method the base current may usually be regulated

Al

SN75328
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)

NODE
4 4E 4A R Vcc1 3w 3E 3¢

]
[ (]

2
Veez 1€ 1E 1A 2A 26 2 GND

logic: A low logic level at input A turns the switch on,

SN75330
J OR N DUAL-IN-LINE PACKAGE
(TOP VIEW)
ac NC 4aE 4A NE»?E Veer  3a 3E 3 N?RDE

20 19 13 n 16 15 L3 13 7 L

2 3 4 5 6 7 8 L] 10
Vecz 1€ 1E 1a  NODE NODE 2A 26 26 GND
IR 2R

1]

logic: A low logic level at input A turns the switch on,

NC = No internal connection

schematic of each input

within #5%, and the power dissipated by this resistor Vee -
.is external to the package and allows the integrated 4Kk2 NOM
circuit to operate at higher currents for a given
junction temperature.
. INPUT Py —_——
The SN75328 and SN75330 are characterized for
operation from 0°C to 70°C.
TEXAS INSTRUMENTS
CORPORATED
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TYPES SN75328, SN75330
QUADRUPLE MEMORY SWITCHES

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

Supply voltage, Ve (seeNote 1) . . . . . L . . . L L L e s e e e e e e e e e e e . TV
Supply voltage, VCC2 - - - « « « v v e e e e e e e e e e e e e e e e e e e e i e .. 2BY
Inputvoltage . . . . . . . . . . . . . . . . e e e e e e e e e e e e e . . BBY
Outputcollectorvoltage . . . . . . . . & o & v v v e e e e e e e e e e e e e e e e ... 25V
Outputcollectorcurrent . . . . . . . . . . . 4 e e e e e e e e e e e e e e e i e e . . . T50MA
Continuous total dissipation at (or below) 25°C free-air temperature {see Note 2): J package . . . . . 1375mW

Npackage . . . . . 1150mW
Operating free-air temperaturerange . . . . . . . . « « 4 v « v « 4 e e v v w v ... . 0°Cto70°C
Storage temperature range e e e e e e e e e ... ... ... ..-65Cto1B0°C
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . . . . . . . . . . . . . . . .300°C
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . . . .260°C

NOTES: 1. All voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 19. In the J package, SN75328 and SN75330 chips are alloy-mounted.

recommended operating conditions

MIN NOM MAX UNIT

Supplyvoltage, VCC1 - - -+ - + v & « 4 v i i e e e e i i e e e . .. 4TS 5 525 V
. Supplyvoltage, VCC2 .« -« -+ .+ v i i e e e e e e e e e e e e .. 8T8 24V
Output collector voltage . . . . . . . . . . L. . e e e e e e e 24 vV
Output collector current . . . . . . . . . L . . e e e e e e e e e 600 mA
Operating free-air temperature, TA. . . . . . .« . v v v v v e e e 0 70 °c

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

PARAMETER TEST CONDITIONST MIN TYP{ MAX|UNIT
VIH High-level input voltage 2 A\
ViL Low-level input voltage 08| V
Vik Input clamp voltage Vee1=475V, 11=-10mA -1 =17 Vv
1(off) Collector off-state current | Vg =4.75V, V(co)) =24V, See Figure 1 200} rpA
Veer - 478V, RL =285 2, Rext = 3.9 K&Z, l{sink) ~ 50 mA 120 200
) Voo =15V, RL=95Q, Rext = 1.3 k2, I(sink} = 150 mA 300 400
V(sat) Saturation voltage See Figure 1, RL=48Q, Rext =650 2, I(sink) = 300 mA§ 420 550| mV |
Ses Note 3 RL=-32%, Rext = 430 ©2, I(sink) ~ 450 mA§ 500 650
RL=24Q, Rext = 350 2, I{sink) ~ 600 mA§ 600 750
I .Input current at maximum V) =55V 1l ma
input voitage
I High-level input current V=24V 40[ pA
TR Low-level input current | V| =04V -1 —1.6| mA
IeCloff) ::f::‘:::;rem' aH Allinputsat5V, Ta=26°C ::: xgg; 1; 122 mA
Ieclon) Supply current, one V(col) =08 v, Y{source) = —50 mA, From Ve 8 12 mA
output on TA=25C, See Note 3 From Vcea 36 655

tUnless otherwise noted, Vgogq = 5.25 V' Ve =24 V.
- ¥All typical values are at Tp = 25°C.
§Under these conditions, only one output is to be on at any one time.
NOTE 3: These parameters must be measured using pulse techniques, t,, = 200 us, duty cycle < 2%.
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TYPES SN75328, SN75330
QUADRUPLE MEMORY SWITCHES

switching characteristics, Vogq =5V, T4 = 25°C

PARAMETER TEST CONDITIONS § MIN TYP MAX | UNIT

tpLH Propagation delay time, Jow-to-high level output 40 60 ns
Vg=Vce2=15V, RL=24Q,

tpHL Propagation delay time, high-to-low level output c 25 oF R -3500 30 50 ns
tTLH Transition time, low-to-high level output SL -F P é ext ' 20 30 ns
tTHL Transition time, high-to-low level output ee Figure 15 25| ns
Vg=Vgc2=24V, RL=47Q,
CL =25pF, Rext = )
VoH High-level output.voltage after switching L=2p oxt = 350 & Vg —25 mV

I(sink) ~ 500 mA, ‘See Figure 2

§Under these conditions, only one output is to be on at any one time.

PARAMETER MEASUREMENT INFORMATIONT

— 4

Veer  Veez
Icca Icc2
P 1{sink)
T Veer  Vecz  NODERg) 1 - 4]

I o[> ‘/ I V(:at)
| Ma_ | )
| ]
I |
| {{> g |

. WK i }~4 I

(+) a | ] loff
- he { | - (4
> o :
| I
| [
| 1
1

| |
! |
|

GND
N SO

FIGURE 1—-GENERALIZED TEST CIRCUIT

T Arrows indicate actual direction of current flow, Current into a terminal is a positive value,
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TYPES SN75328, SN75330
QUADRUPLE MEMORY SWITCHES

PARAMETER MEASUREMENT INFORMATION ‘

switching characteristics

Vs
AL INPUT
FROM COLLECTOR OUTPUT
OUTPUT UNDER TEST — , —el
=C = 25pF | {See Note Al } — LK
(See Note B) bo— tpHL ——y
| bo— tg ——d' | Vow
= i |
ouTPUT : |
I ! - —:— —Visat
1T —be—ed TLH—e—=
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by generators having the following characteristics: Zgyy = 50 Q. For testing Voy after switching,
tyw = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle < 1%.

B. Ci includes probe and jig capacitance.

FIGURE 2—SWITCHING TIMES

TYPICAL APPLICATION DATA

external resistor calculation

The value of Rext for any particular output current level may be determined by using the following equation:

Veez

Rext
A 16(Vgez2 — VE —2.2)
Xt gl — 1.6 (Veoa— VE — 2.9)

NODE R

N "
b o,

where Ig is in mA and Rgxt in kQ.

. Example 1. Forlg = —300mA, VE=4V,Vcc2=24V
Rext=1kQ

Example 2. Forlg = ~600 mA, VE =4V, Vgoz = 24 V
Rext = 0.5 ke

TEXAS INSTRUMENTS
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2225 SYX3L 'SVY1IvVA ¢ 210§ XOB 3IDI1440 LSOd

AILVHOJHOOINI

SINTIWNULSN] SVX3I|

vee

PERIPHERAL DRIVERS

o o w
s E w 55w |2 é . 5 _d E § @ g DEVICE TYPE AND PACKAGE
EEE | ESS |22Ec | 82 |Eo|E%Q INPUT Loste
§ e 3 2 : 6' § g 8 g i z 3 % g o COMPATIBILITY FUNCTION
20> 245 |=0°0 g ; -55°C TO 125°C 0°C TO 70°C
-4
SN75430 | JN AND*
SN75431 | JGP AND
15V 15V 300 mA 15ns TTL, DTL SN75432 | JGP NAND
SN75433 | JGP OR
SN75434 | JGP NOR
30V 20V 100 mA 22 s 2 ECL SN75441 | JN OR
SN554508 | J SN754508 | J.N AND*
SN554518 | JG | SN75451B | JGP AND
30V 20V 300 mA 21ns TTL, DTL SN554528 | JG | SN754528 | JGP NAND
SN55453B | JG | SN75453B | JG,P OR
SN55454B | JG | SN75454B | JG P NOR
SN55460 | J SN75460 | JN AND*
SN55461 | JG| SN75461 | JGP AND
BV 30V 300 mA 33ns 2 TTL, DTL SN55462 | JG| SN75462 | JGP NAND
SN55463 | JG| SN75463 | JG,P OR
SN55464 | JG | SN75464 | JGP NOR
SN75401 | NE AND
SN75402 | NE NAND
LY 0V 500 mA 33ns TTL,DTL <Noza0s T NE oR
SN75404 | NE NOR
TTL, DTL, CMOS, P-MOS ULN2001AT| N
14V to 25V P-MOS ULN2002AT| N | INVERTING
sov sov 350 mA Tus YES 7 TTL and 5V CMOS ULN2003AT| IN BUFFER
6-V 10 15-V P-MOS, CMOS ULN2004A T JN

* With output transistor base connected externally to output of gate,

to°cto85°C

1! = Propagation delay time
PD

SH3AIHA 1vHIHdIYId
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2zZ5L SYXIL 'SYTIva * Z10S XOH 321440 LSOd

A3LVHOJdHOOINI

SINTIWNULSN] SvXa]

:144

PERIPHERAL DRIVERS (continued)

a 7y
gy zsy |3 8 L5 2 | s 8 o g DEVICE TYPE AND PACKAGE
ELS | EEZ |EEtg| o2 |EB| 89 T Loale
%23 ZE3 | 3$58%| fE | 32| 28| cowearmuny FUNCTION
25> 2a5 | = g © " 3 8§ -s5°CTO125°C | 0°CTO70°C
sN55470 | 4 | Sn7s470 | 4N AND*
SN55471 | JG | SN75471 | JGP AND
70V 55V 300 mA 33ns 2 TTL, OTL SNG5472 | JG | SN75472 | JGP | NAND
SN55473 | IG | SN75473 | JGP OR
SN55474 | JG | SN75474 | JGP NOR
70V 55V 300mA | 100ns | VES 2 TTL, DTL, MOS SN75475 | JGP | NAND
SN75476 | JG.P AND
SN75477 | JGP | NAND
70V 55V 300mA | 200ns | YES | 2 TTL, DTL, MOS Nreas T or .
SN75479 | JGP NOR
SN75411 | NE AND
70V 55V 500 mA 33ns 2 TTL, DTL Sysalz | ne NAND
SN75413 | NE oR
SN75414 | NE NOR
SN75416 | NE AND
SN75417 | NE NAND
70V 55V 500mA | 200ns | vES 2 TTL,DTL, MOS sn7eais T e on
SN75419 | NE NOR
TTL, DTL, CMOS, P-MOS SN754667 | JN
14V 10 25V P-MOS SN75467T| IN | INVERTING
100V 6oV 350mA | 130ns | vES 7 eV oS sN75268 TN | sUPFER
6-V 10 16-V P-MOS, CMOS SN754697| JN

*With output transistor base connected externally to output of gate.

to°c to85°C

ﬂtpD = Propagation delay time.

SHIAIYA 1vHIHdIY3d
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22zS4 SVX3L 'SYIIVA ¢ Z10S XO8 IOIH40 LSOd

A3ILVHOLHOINI

SINTFWNYULSN] SVXd]

92z

DISPLAY DRIVERS
FOR COMMERCIAL TEMPERATURE RANGE

INPUT DRIVERS
DISPLAY POWER DEVICE | PACKAGE
DESCRIPTION COMPATI- PER ADDITIONAL FEATURES
TYPE SUPPLIES TYPE TYPE
BILITY PACKAGE
® Independent addressing of each gate for serial
Veer =12V SN75426 IN arfd parallel-applications )
cMOS 4 e High input impedance {typically 1 megohm)
Ve variable 30-mA clamp diodes on output
from SN75427 JN Switches 70V in 1.2 us
40 Vto 90V ® AND driver (SN76426); NAND driver (SN75427)
AC AXIS ® High-speed serially shifted data input
PLASMA DRIVER operation {4 MHz max)
DISPLAYS Veer =12V *SN75500 N ® Fast output transitions {less than 150 ns)
® 25-mA output current capability
CMOS 32 ® OQutput short-circuit protection
Vg2 variable ® Latches on all SN75501 driver outputs
from *SN75501 N e X-axis driver — SN75500
40 V to 100 V ® Y-axis driver — SN75501 (performs Y-axis
sustaining function)
SEGMENT wos . 1:' V' 4 SN75491 N . :gmi scur::e'/s‘ijnk capabilityb."
1 e L] - ate abihe
DRIVERS anable from 4 | sn7sa03 N -mA regulated source capability
32Vto88V o Display blanking provisions
LAY 6 SN75492 N ® 250-mA sink capability
MOS Variable from ® 250-mA sink capability
LED 32Vto88V 6 SN76494 N o Display blanki isi
. 0 8.4 ankin n:
DISPLAYS isplay g provisions
DIGIT _ e 100-mA sink capability
MOs, Variable from
DRIVERS 7 SN75497 N ® Input threshold ... 2.7 V max
TTL 27Vto66V . .
® Low voltage saturating outputs (0.4 V maximum)
MOS, Variable from ® 100-mA sink capability
9 N75498 N
TTL 27Vto66V SN7549 ® Input threshold ... 2.7 V max

*Future product
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2zZSL SVXIL 'SVIIvVA * T10§ XOB 321440 LSO

A3LVHOJHODNI

SINTWNULSN] SVXAL

[X44

DISPLAY DRIVERS ]
FOR COMMERCIAL TEMPERATURE RANGE (continued)

DISPLAY INPUY POWER DRIVERS DEVICE | PACKAGE
TYPE DESCRIPTION COMPATI- SUPPLIES PER TYPE TYPE ADDITIONAL FEATURES
BILITY PACKAGE
. e Outputs regulated to insure constant brightness
e Blanking and ripple-blanking provisions
HIGH-VOLTAGE TTL 5V 7 SN75480 N . Higr‘x off-state breakdown volfage {120 V typical)
BCD-TO-SEVEN- e Designed for seven segment displays such as
oas SEGMENT Beckr;!an and Pan:pl;;;y;so I
same features as the :
DISCHARGE DECODER/CATHODE e Decimal point provided o
DRIVERS TTL, Variable i .
DISPLAYS MOS, from 4.75 V - *SN75484 N ® Latches to hoid BCD mformahon
cMos 015 V ® Lower supply power requirements
e Higher output voltage breakdown capability
. -m tput ilit
ANODE MOS VEE ™ -85V, 6 SN75481 N . :)::sig:\\ezuf:ruti:S:Julti‘::lexed displays
DRIVER vgg=-18V
such as Panaplex 11
THERMAL THERMAL- TTL, ey s SN75490 IN e Common strobe ) »
PRINT PRINTHEAD CMOS o 30-mA source, 50-mA sink capability
DISPLAYS DRIVERS MOS 5V 7 SN75270 J,N ® Single ended, noninverting operation

*Future Product
OTrademark of the Burroughs Corporation
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ZZZSL SYX3IL 'SVIIVA ¢ Z105 XOH 3IDN440 1SOd

L

LINE DRIVERS
WITH TTL-COMPATIBLE INPUTS
a4
'Z- w
wo> g E wo © w
g E 3825w« ] DEVICE TYPE FOR o, | ) NAL
L — -
pescriPTion| 3 5 | o 2|4 B|3 % o | £ 7 | vemPeraTurERANGE | S & |5 COMPANION ADDITIO
- < = ;- O Wl s o & Q & Q RECEIVERS FEATURES
22 mlZlcwl g | =3 < a ¢
a < » o|l<a « a
5° [
o - -55°C TO 125°C| 0°C TO 70°C
SN554508 J
300 mA| 20 ns|S, D| YES| YES 5V 2
SN75450B IN SN75122, SN75152,
SN55451B JG SN75115, SN75182,
300 mA| 20 ns YES| 5V 2 )
SN75451B JG,P SN75140 series
100 mA| 36 ns YEs| sv SN75361A JG,P 2
SN55121 J
100 mA| 22 ns YES| 5V 2 SN75122
GENERAL SN75121 JN
PURPOSE SN55183 J
40mA| 12ns YES| 5V 2
DRIVERS SN75183 JN
SN55114 J SN75115,
40mA| 15ns YES| 5V 2
SN75114 JN SN75182
N55113
40mA| 13ns ves| sv |SV® ! 2 3-State Output
SN75113 JN
i ]
DS7831 J SN 75140 series, qutDUt clamp
40mA ¢ 15ns YES| S5V DS8831 N 248 SN75115, SN75122, diodes to Vcc
' SN75124, SN75125, 3-State Output
SN75127, SN75128
DS7832 J ‘ '
40mA/| 15 ns YES| sV 2,48| $N75129, SN75152, 3-State Output
DS8832 4N : ’

SN75182

§4 for single-ended lines; 2 for differential lines

ﬂ‘PD = Propagation delay time.
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2z2SL SVX3L 'SVIIVA ¢ ZT0S XO8 IDI440 LSO

622

L

LINE DRIVERS (continued)

WITH TTL-COMPATIBLE INPUTS

-
s 83
u o> g Eluz » w
zE 3|6 glZo|y [« b DEVICE TYPE FOR Ow|E ¢
S |s 2 = w NAL
pescrieTion | 0 5 | 2 2[4 EF5| © |¥ | TemreraTumemancE | & |55 ¥ COMPANION ADDITIO
F< | S0kl E |O & OF lz®*Q RECEIVERS FEATURES
5a Zlz tlewl| s | & 2 g c &
&g @ G|<y @ -
= 0 ey (]
8 v A -55°C T0125°C | 0°C TO 70°C
360/370 1/0 [100mA | 20ns|s  |ves|ves | sv SN75123 JN 2 SN75124, SN75125,
INTEREACE s |ves *SN75126 N SN75127, SN75128  {CMOS*®
SN55158 G
40 mA 5V 2 uA9637, SN75157 RS-4224
omAi16ns O SN75158 JG P
10mA | 60ns|s YES [£12 V SN75150 JG.P 2 SN75152, SN75154  |RS-232C=
DRIVERS 6mA [220ns|S YES |t12 v SN75188 JIN 4 SN75189, SN75189A |RS-232C=
MEETING *UA9E36M 1G CMOS®; RS-423%;
EIA 7omA s H12v *uA9636C 4GP ’ RS-232C*
T G UA9637, SN75157 . "
u {RS-4
STANDARDS | 50mal10ns| © 5V ~UAGEIBC iGp 2 cMOs®; RS-422
tate Output;
40mal 16ns| D|YES|{YES| SV SN75159 IN 2 uA9637, SN75157 ;‘SS;nA“ pu
D|YES|YES | 5 V N75112 N 2
18mA 1 9 ns S S 2 SN75107A, SN75107B,
CURRENT- SN55110A J
65mA| 9ns| D|YES|YES |15 v 2 SN75108A, SN751088,
MODE SN75110A JN
SN75207, SN752078,
DRIVERS [ N . 5y | SNE5109A J N75908. SN782
.5mA [ 9ns| D|YES|vEs | SN75109A N 2 SN75208, SN752088

9 tpp = Propagation delay time

* Future product

*Also CMOS input compatible
“Satisties requirements of EIA Standard RS-232C

“Satisties requirements of EIA Standard RS-423
ASatisfies requirements of EIA Standard RS-422
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a3 LVHOdHOINI

SINIWNULSN] SVXa]

0€z

Ly

LINE RECEIVERS

® OUTPUT STROBE

® PARTY-LINE OPERATION

w
£ 18 @
wi 2| =5 |SulB DEVICE TYPE FOR o g 8
o5 14,8 22 |29 S Y S e g DITIONAL
DESCRIPTION | w & gg g E g 2 ‘; g TEMPERATURE RANGE g & 253 COMPANION ADDITIONA
>3 |“¥| %2 |£2|88% G % |5 8| DRIVERS FEATURES
[l <} e ] = . a g w a
o |0 N «
Qo -55°C to 125°C 0°C 10 70°C
SN75207 J.N
T-P 17 ns 2
SN75207B JN
+10 mVv
SN75208 JN
o€ | 19 SN752088 IN 2 o “B" versions have i
) SN75109A, versions have input
SN55107A J 5 protection diodes for
DIFFERENTIAL- SN75107A JN power off condition
T-P 17 +25mV | £3V 5V N
LINE ns SN551078 J 2 SN751104,
RECEIVERS SN751078 IN SN75112
SN55108A J 2
SN75108A IN
o-C 19ns | #2565 mV
SN551088 J 2
SN751088 IN
SN55122 J SN75121 o Hysteresis for improved
T-P 20 ns 5V 3 ‘ o )
SN75122 JN DS8831,DS8832 noise immunity
SINGLE- SN55140 JG 2 e Common reference
ENDED SN75140 JG,P voltage pin and strobe
LINE SN55141 JG 2 754508 series, | @ [nput protection
RECEIVERS SN75141 JG.P SN75361A, diodes {"141)
TP | 22ns | £100 mV 5V SN55142 ] ) SN75113, e Individual reference
SN75142 IN Ds8831, voltage and strobe
L DS8832 terminals
SN55143 J i
2 ® Input protection
SN75143 JN diodes {'143)

tT.P = Totem pole, O-C = Open collector, R = Resistor pull-up
Qtpp = Propagation defay time
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LINE RECEIVERS (continued)

3
3z
8 ¢ .
A < N 5 @ DEVICE TYPE FOR w o
weloBb | _ 2 ;e B5iE £ | TEMPERATURE RANGE Guw |49 companiON ADDITIONAL
DESCRIPTION |Q b W & | aQ > 4| o | 2 2 §r oWy DRIVERS
zulesE|sslkE| 2|88 oF [Wag FEATURES
» 0|+ 0D Tlea| B & 2 g w <
[ Flao « o o B N e o« o
®a —-55"C to 125°C| 0°C t0o 70°C
20ns [ YES| YES| 5V SN75124 JN 3 SN75123, SN75126 |® Hysteresis
RECEIVERS -
FOR SN75125 JN 7 e Schottky Circuitry
360/370 TP 18ns |YES .5V SN75123,SN75126 |4 siandard Vee
10 SN75127 N ’ Pinout (SN75127)
INTERFACE SN75128 J,N 8 .
18 ns | YES| YES 5V L Schottky Ci t
SN75129 N g SN75123, SN75126 |® Schottky Circuitry
5Vor N
TP 22ns 12v SN75154 JN 4 SN75150 o Hysteresis
e Response Threshold
RECEIVERS SN75189 IN 4 Control
R 25 ns 5V SN75188
MEETING e ‘189A has more
EIA STANDARD SN75189A JN 4 ) R
hysteresis than ‘189
RS-232-C
e Also meets
D R 60 ns YES | t12V SN751562 J.N 2 SN75150 MIL-STD-188C
o Hysteresis
R;EE;V:(F;S ToNss1ST *SN75157 .IJGGP 2 | sn7sis8 i
EIA STAI\IIDARD O-C j 20ms 5v . N7 . PSN75159, 1 pinout (+157)
| *uA9637M JG 2 UA9636, UA9E38 e Schottky Circuitry
RS-422/423 *UA9B37C | G p
RECEIVERS O-Cor 20ns |vES| vEs SN55115 J 2 ® Input Sensitivity:
WITH o TP sy SN75115 IN SN75113, SN75114.1 500 my
RESPONSE TIME SNS5182 J SN75183,DS8831, |y Common-Mode
T-P 31 ns |YES| YES 2 DsS8832
CONTROL SN75182 JN Range: +15 V

T7.P = Totem pole, O-C = Open collector, R = Resistor pull-up
q tpp = Propagation delay time

*Future product
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DIFFERENTIAL-LINE TRANSCEIVERS

RECEIVER
DEVICE TYPE FOR
CHARACTERISTICS TEMPERATURE RANGE PACKAGE ADDITIONAL
COMMON FEATURES STROBE TYPE? | COMMON-
TYPE FEATURES
OoR OF MODE 55°C t0 125°C | 0°C to 70°C
ENABLE | OUTPUT | RANGE | -~ = '° °
® Single 5-V supply O-Cor 5V SN55116 J e Receiver frequency
i i T-P B
e Party-line opveranoviw v sTRoBE SN75116 IN response control
e TTL-compatible driver inputs SNB5117 1G
e Driver enable for 3-state driver output e Driver and receiver
. TP GVtob6V
o Driver output current capability: 40 mA SN75117 JG,P connected internally
® Driver propagation delay time: 14 ns (typical) O-Cor 115V SN55118 J ® Same as ‘116 with
o Receiver propagation delay time: 20 ns (typical) ENABLE T-P - SN75118 J,N 3-State receiver output
E4 \" i i t itivi 1 JG e S ‘117 with
e +500 mV receiver input sensitivity P OVto6V SN55119 ame as ’ wi
e QOne transceiver per package SN75119 JG.p 3-State receiver output
SINGLE-ENDED LINE TRANSCEIVERS
DRIVER RECEIVER
DEVICE TYPE FOR
CHARACTERISTICS CHARACTERISTICS
TEMPERATURE RANGE PACKAGE ADDITIONAL
COMMON FEATURES OUTPUT STROBE STROBE
tpp¥ tpp TYPE FEATURES
CURRENT OR OR o ° B N
TYPICAL TYPICAL —-55'Cto1256C| 0Cto70°C
CAPABILITY ENABLE ENABLE
AM26S10M J h P
100mA | 10ns |STROBE| 10ns ® Sehottky eircuitry
AM26S10C J.N ® P-N-P inputs to minimize
* Single S supply 100mA | 12ns [sTROBE| 10 AM26S1TM J joading
n . .
e Party line operation m, ns S AM26S11C IN o Inverting driver (AM26S10)
e TTLl-compatible SN55138 J e 2.3V receiver threshold for
L 100 mA 15ns | STROBE 8ns . .
driver inputs SN75138 J.N maximum system noise margin
e Totem-pole receiver e Simitar to N8T26
outputs e 3-State driver and receiver
. 40 mA 16 ns ENABLE 8ns ENABLE SN75136 JN . N
® Four transceivers outputs with Schottky circuitry
per package ® P-N-P inputs to minimize loading
® Meets IEEE STD 488
48 mA 30 ns STROBE 30 ns MC3446 J,N ® Receiver input hysteresis
e Drivers also MOS compatible

tT.Pp = Totem pole, O-C = Open-collector, R = Resistor pull-up

q tpp = Propagation delay time
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