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SN75207, SN76207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

D1314, JULY 1973--REVISED SEPTEMBER 1986

SN75107A, SN75107B, SN75108A, and

SN75108B, respectively. The improved input sensitivity makes them more suitable for MOS memory senss
amplifiers and can result in faster memory cycles. Improved sensitivity also makes them more useful in
line receiver applications by allowing use of longer transmission line lengths. The ‘207 and ‘207B each
features a TTL-compatible active-puli-up output. The ‘208 and ‘208B each features an open-collector output
that permits wired-AND logic connections with similar output configurations.

@ Plug-in Replacement for SN76107A, D, J, OR N PACKAGE — -
SN75107B, SN75108A, SN75108B with ‘ (TOP VIEW) T 72 ‘S‘/
Improved Characteristics 17T T vee s
® 10 mV Guaranteed input Sensitivity 182 13{] vee -
- Nc([s  12[d2a
@ TTL Compatible 1vda nf] 28
! ® Standard Supply Voltages . . . 6 V 16[0s o NC
® Differential Input Common-Mode Volitage GNS E: :% ;é
Range of £3 V k
@ Strobe Inputs for Channel Selection NC—No internal connection
® ‘207 and ‘207B Have Totem-Pole Outputs FUNCTION TABLE
H ® ‘208 and '208B Have Open-Collector DIFFERENTIAL
] Outputs ) INPUTS STROBES OUTPUT
@ “‘B’" Versions Have Diode-Protected input A8 g S A
Stage for Power-Off Condition Vip = 10 mv i )If : @
® Sense Amplifier for MOS Memorles ~10mV < Vjp < 10 mV L X H E’
® Dual Comparator H H indeterminate 'a
. X L H Q
® High-Sensitivity Line Receiver Vip s -10mV L X H g
H H L @
description . ) ~
H = high level, L = low level, X = irrelevant @
The SN75207, SN75207B, SN75208, and ;
SN75208B are pin-for-pin replacements for the (a]
(4]
£
-

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 useful in certain “’party-line’’ systems that may have muitiple Vcc + power supplies
and may be operated with some of the VG 4+ 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:

weuT—DH—o—PH—9— '”PUT—N—H—*’—N;‘H

- -
AA, AA
\ A4

UNSUFFIXED VERSION ’ “‘B'" VERSION

This would be a problem in specific systems that might possibly have the transmission lines biased to
some potential greater than 1.4 voits. .

These devices aré characterized for operation from 0°C to 70°C and are available in ceramic dual-in-line
(J) 'package, plastic small outline (D) package, or plastic dual-in-line (N} package.

carrent as of publication date. Products conform to
spacifications per the terms af Texas !nstrumsnts
standard warranty. Production processing doss not

necessarily inclute testing of all parameters. lNSTRUMENTS
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SN75207, SN75207B, SN75208, SN75208B

DUAL SENSE AMPLIFIERS FOR M0S MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

91D 75631

D

T-73-5/

logic symbolst

logic diagram (positive logic)

. SN75207 g 18
8)
s EN
E| ; 1a
1A )] ] >3 & @ ) (4) 1w
18 2 p ~— 1Y 18 *—
16 {6) 16 (B}
24 U12)
28 11 b (9) oy ®
26 8l 2G
{12) —
SN76208 2A 8 oy
(6}
s
& ] 55 11
1 4 &
18 2l ] of— 4y
(5)
1G
5 24 {12)
@ 28 a1 s . (9) 5y
O 2g &8
=
('<p t These symbols are in accordance with ANSI/IEEE Std 91-1984
o and IEC Publication 617-12. .
S
0 .
8 schematic {each receiver)
9, (14)
g Vee+ —9 f
‘b
bl c1ke 31 l_m 400 ni 4 kQ 3
1]
. v 4.8 ""i {4, 9) OUTPUT
Y | 'T v
[
ia {1, 12) L 7'60 m
INPUTS '3 1( @ p—— GND
1B "
2, 11 f ) 4
¢ : ’ (5. 8} sTROBE
\—1 G
r=———==" .-
| i 425403 |
3k033 kni L v |
COMMON
N _I v { T0 BOTH ! !
! RECEIVERS ]
v {13) T T (8] STROBE
cc- ¢ i . s
| ‘ vy
-
R TO OTHER RECE!VER
TR = 1 k@ for "207 and '2078, 750  for ‘208 and ‘208B.
NOTES: A. Resistor values shown are nominal.
B. Components shown with dashed lines in the output circuitry are applicable to the 207 and ‘2078 only. Diodes in series with
P
the collectors of the differential input transistors are short-circuited on ‘207 and ‘208.
i
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8961724 TEXAS INSTR (LIN/INTFC) 91D 75632 D
o SN75207, SN752078, SN75208, SN75208B
‘ DUAL SENSE AMPLIFIERS FOR MOS MEMORIES

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS
T-73-5/

The ’207 ‘2078, ‘208, and ‘208B line receivers/sense amplifiers are TTL- compatlble 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.

design characteristics

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 64/74 TTL.

The circuits feature high input impedance and low input currents, which induce very little loading on the
" transmission line. 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. . o
>
absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 'g
Supply voltage, VCC+ (868 NOte 1) . .o it ittt it it it e et e e 7V é’
SUPPlY VOItagE, VOl — + v vttt it et e e e -7V v
Differential input voltage (see Note 2} . .............. i, +6 V 5
Common-mode input voltage (see Note 3} . .... ...ttt 5V 2
Strobe INPUt VOIage . « . . . o e e e e e e 55V 5
Continuous total dissipation at {or below) 25°C free -air temperature (see Note 4)
D PACKAGE . . it e e e e e 950 mW g
JPaCKBEE . ... e e e et L1026 MW 15
N package . . ..o e e e e 1150 mW
Operating free air tempPerature FaNGE .« . . . v vt vttt ettt e e 0°C to 70°C
Storage temperature raNEE . . .. ov v vn v i e e ettt et e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds:
JpBCKagE . . e e e P 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds:
D oor N PaCKage . o v vttt i e e e e e e 260°C
NOTES: 1. All voltage values, except differential voltages, are with respect to ground terminal.

1 .
2. Ditfferential input voltage values are at the noninverting (A) 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. For operation above 25 °C free-air temperature, derate linearly to 608 mW at 70 °C at the rate of 7.6 mW/°C for the D package,
656 mW at 70 °C at the rate of 8.2 mW/°C for the J package, and 736 mW at 70°C at the rate of 9.2 mW/°C for the N package.
Al -
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SN75207, SN75207B, SN75208, SN75208B : T-73-51

DUAL SENSE AMPLIFIERS FOR M0OS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

recommended operating conditions (see Note 5)

. MIN NOM MAX | UNIT
Supply voltage, VCC + 4.76 6 B6.26 v
Supply voltage, Voo — -4,78 -6 -56.26 \4
High-level differential input voltage 0.01 5 v
VipH {see Note 6}
Low-level differential input voltage, VipL -5t -0.01 A
4 Common-mode input voltage, V|C {see Notes 6 and 7} -37 3 \
N input voltage, any differential input to ground {see Note 6} -5t 3 \
High-level input voltage at strobe inputs, V|H(s) 2 6.6 \
Low-leve! input voltage at strobe inputs, V| (g) o] 0.8 v
Low-level output current, igp i -16 mA
Operating free-air temperature, Ta [¢] 70 °C

T The algebraic convention, in which the less positive {more negative) limit is designated as minimum, Is used in this data sheet for logic
voltage levels only.
NOTES: 5. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one
of tha differential inputs of the unused receiver should be terminated at some voltage between —~3 V and 3 V.

- 6. The recommended combinations of input voltages fall within the shaded area of the figure shown.
5' 7. The commen-mode voitage may be as low as —4 V provided that the more positive of the two inputs is not more negative
(] than -3 V. .

o

= RECOMMENDED COMBINATIONS

-] OF INPUT VOLTAGES

73 3

) 2

8 1

e,

< ]

[1-]

-

/]

Input—A-to-Ground Voltage~V
|

-6-4-3-2-10 1 2 3
Input —B-to-Ground Voltage—V
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SN75207, SN752078, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

T-73-51
1
electrical characteristics over recommended free-air temperature range (unless otherwise noted)
‘207, '2078 ‘208, ‘2088
PAMMETEB TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
High-leve! A Vip=5V 30 76 30 75
1 = +6.26V
H nputcurrent [ B | YCCx = *58.28 ViD= -5V 30 76 30 75| "
Low-level A Vip= -5V -10 -10
| = .26V
L nputeurrent | B | YOG = £6:28 Vip =6V ~10 "0 M
- High-level Vecs = £6.25V, Vjyg) = 2.4V 40 40| uA
i input current Vocs = £6.25V, Vipg) = £6.26V i T mA
into 1G or 26 CCx = %528V, ViH(s) = £
Low-level
IiL input current Vecs = £5.26V, V)g) = 0.4V -1.6 -1.6| mA
into 1Gor 2G
) High-level input Vec: = £5.25V, Vijyig) = 24V 80 80| A
M urrentinto s Vec: = £5.25V, Vg = £5.26V 2 2| mA
] Low-level input
| Vi = £86.26V, V, =04V -3.2 -3.2 A
IL current into S CCx ILIS) m ’
v, High-level Veet = £4.76V, Vi) =08V, Vipy = 10mV, 24 v ﬂ
OH  sutput voltage iOH = -400 4A, Vic = —3Vto3V : 2
Low-level Vcee = £4.76V, Vigig) = 2V, VipL = —10mV, ‘©
V, 0.4 0.4 \
0L Gutput voltage loL = 16 mA, Vic= -3Vto3V 9
High-level o
f V, = +4.76V, V, =526V 250
OH output current CCz OH kA b
-
Short-circuit )
= 6. -1 -7
los output current® Veez +5.26 V 8 (¢] mA -E
Supply current from 0
! Vec: = 626V, Ta = 25°C 18 30 18 30| mA
CCH+ Ve + . outputs high ccs A o
[ Supply curtent from |y, < 6.6V, Ta = 26°C -84 -15 -84 15|ma |
CCH- Vee -, outputs high | ' CC* = *0 + A ’ ’ -4
T All typical values are at Vec+ =6V, Voo~ = -8BV, Tp = 25°C.
#Not more than one output should be shorted at a timg.
switching characteristics, VGc+ = 6V, Vge—- = -5V, TA = 25°C
‘207, ‘2078 ‘208, ‘2088
PARAMETER TEST CONDITIONS
MIN MAX | MIN MAX UNIT
Propagation delay time, low-to-high-level
1 B
PLH(D) output, from differential inputs A and B 35 36| ne
Propagation delay time, high-to-low-level
t
PHLODI  output, from differential inputs A and B | Ry = 470 0, CL = 16 pF, 20 20| ns
Propagation delay time, low-to-high-lavel See Figure 1
t
PLHIS) output, from strobe input G or § 1 171 ns
Propagation delay time, high-to-low-level
1
PHLIS) output, from strobe input G or S 17 171 ns
I TEXAS b 4-408
NSTRUMENTS
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8961724 TEXAS INSTR (LIN/INTFC)

SN75207, SN75207B, SN75208, SN75208B
DUAL SENSE AMPLIFIERS FOR M0OS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS

91D 75635 D

T-73-5/

PARAMETER MEASUREMENT INFORMATION

oiFFerenTIAL || & Vee-
weor | pmmmmmd ey
1l : OUTPUT
? |
PULSE 18
GENERATOR |-& Y | 50 pF
{See Note A} ref : {Ses Note C)
=L mV . 0
o P £ 7Y SN76208
Q !
28| 9
_— L — e cun g = :
= 470 0
1G WA~
470 0
o (] ANV 49— OUTPUT
c =t a7
. 16 pF
o STROBE 50 0 {See Note C)
lw) INPUT
=, {See Note B) =
g PULSE
- GENERATOR
Q (See Note A}
X
g TEST CIRCUIT
e,
< \
o 0mV — ————— F 40 mv
L INPUT
B8
| |
|
|O-—-tw1——bl " al
i . | . I* tw2 »
; 4 : : 3v
i : | f
i » . ' . ! .
— =0V
—=VoH
VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generators have the following characteristics: Zoyy = 50 Q, t; < 5 ns, t; < 6 ns, ty1 = 6500 ns with PRR < 1 MHz,
tw2 = 1 us with PRR = 600 kHz,
B. Strobe input pulse is applied to Strobe 1G when Inputs 1A-1B are being tested, to Strobe § when inputs 1A-1B or 2A-28
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. "
C. Cg includes probe and jig capacitance.
D. All diodes are 1N9186.
4-410 EXAS U

INSTRUMENTS

POST OFFICE BOX 865012 ¢ DALLAS, TEXAS 76285




TEXAS INSTR {LIN/INTFC} 91 'BEI 89L172Y4 0075L3b Y4 r

i —
l 8961724 TEXAS INSTR (LIN/INTFC) ) 91D 75636 D

SN75207, SN75207B, SN75208, SN752088
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS
TYPICAL APPLICATION DATA T-73-5/
STROBES
r=—=f-|====
WNPUT OUTPUT
FROM —tj - TO
play SN75361A i i m
or MOS MEMORY | 4 ] i
SN764528 DUMMY 10090 | 1/2 207, '2078 |
LINE | or l
i 1/2 '208, '2088 1
Vref ) : .
ADJUSTMENT N
N /
g \/
DRIVE - MEMORY SENSE
FIGURE 2, MOS MEMORY SENSE AMPLIFIER »
1
@
RECEIVER 1 RECEIVER 2 RECEIVER & '2
3]
Y ¥ v 4
STROBES x
STROBES TRANSMISSION LINE HAVING STROBES e
Ry CHARACTERISTIC IMPEDANCE Zg Ry ]
* vV >
ota mt1
- LOCATION 2 T (=]
Rt = % DRIVER 1 DRIVER 3 DRIVER 4 g
3 A A A :
DATA INPUTB B B
c c ¢
INHIBIT o o o
LOCATION 1 LOCATION 3 LOCATION &

Recalvers are ‘207, ‘2078, or 208", or *208B; drivars are SN55109A, SN76109A, SN56110A, SN75110A, or SN76112.
FIGURE 3. DATA-BUS OR PARTY-LINE SYSTEM

PRECAUTIONS: When only one recsiver in a package is being
used, at least one of the differential inputs of the
unused receiver shouid 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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