LINEAR TYPE SN7510
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIER

BULLETIN NO. DL-S 739856, FEBRUARY 1967—REVISED SEPTEMBER 1973

WIDE-BAND VIDEO AMPLIFIER
FEATURING

Flat Frequency Response with Low Phase-Shift from DC to 40 MHz

description schematic
This wide-band video amplifier features a flat ool Veer
frequency response and low phase-shift from dc to woq wa £
40 MHz. Differential inputs and outputs are provided
which permit it to be used as a high-frequency 4 .__(
differential amplifier. NRT 1 ot oureur 1
7800 1kR2
a“2n a0
Elements of the SN7510 video-amplifier bar include | & ‘o
transistors with transition frequency as high as a3 (L o] @00 sa
1.2 GHz under low-current and low-V¢g conditions. 2 e ourrr 2
Circuit frequency response from dc to greater than INPUT 20— w
100 MHz is possible.
860 03 v, 400 R 1k2
cca
Component values shown are nominal,
terminal assignments
P
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! z THE CIRCUIT 1S ELECTRICALLY
INSULATED FROM THE CASE
NC—No internal connection
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TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

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

Supply voltages (See Note 1): V¢,

vCCZ
Differential input voltage .

Positive input voltage (See Note 1) .
Negative input voltage (See Note 1)
Operating free-air temperature range
Starage tempéroture range

NOTE 1: These voltoge values are with respect to network ground.

electrical characteristics, T, = 25°C, Vcoi =46 V, Ve, =6 V

+8V
-8V
5v
Year
Ve

0°C to 70°C
. —65°C to 150°C

PARAMETER FaSTE TEST CONDITIONS MIN  TYP MAX|UNIT
Voo Differential-output offset voltage 1 0.5 2 \'4
n-mod tput
Vemoa ::;::3:::::0 o ! 2 3 o I
lin Input current 1 50 100 HA
Ip, Diftferenfial-input offset current 1 5 30 | pA
Maximum peak-to-peak Single-ended, load resistance = 5 ki,
Yom output voltage 2 f = 100 kHz, V;, = 20 mV rms 45 v
Load resistance == 5 k{2,
Dg Single-ended output distortion 2 input distortion < 0.2%, 2 %
Vo = 1V rms, f = 10kHz
Equivalent average input noise Single-ended, Ry = 0,
VT voltage 3 f = 10 Hz to 500 kHz 5 Al
v Maximum common-mede input 1 v
CMIM voltage -
Single-ended, load resistance = 5 kQ,
A, Small-signal voltage gain 2 f — 100 kHz 60 90 120
Single-ended, load resistonce = 5 kQ,
Avem C. -mode-input ge gain 4 V, =03V rms, f =100 kHz —40 —20 dB
CMRR Common-mede rejection ratio 4 Load resistance = 5 k{2, f = 100 kHz 80 dB
BW Bandwidth (—3 dB} 2 40 MHz
fin Input resistance 5 f = 100 kHz [ kQ
Cin Input capacitance 5 f = 100 kHz pF
Zout Output impedance 5 f = 100 kHz a5 2
Py Total power dissipation 1 No input signal, no external load 165 220 | mW
t Rise time 6 Single-ended, V;, = 5 mV¥ 10 15 ns
2 Fall time [ Single-ended, V; = 5 mV 10 15 ns

TeEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

973




TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

letter symbol and parameter definitions

VYoo The d-c differential voltage that exists between the output terminals when the input ferminals are at ground,

VYemafey) The average of the d-c output voltages with respect to ground when the input terminals are grounded.

Ipt The difference in the currents into the two input terminals.

Voum The maximum peak-to-peak autput voltage swing that can be obtained without clipping.

Vemim The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential
operation.

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain.

Bw The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value,

PARAMETER MEASUREMENT INFORMATION

test circvits

Veer

1 1 Veer

int (94
. l 0.1 pF

INPUT | OUTPUT | ) INPUT ) =OUTPUT Iy 7 A

GND GND 0.5%F S5 kA
2] 2 R
- OUTPUT 2 - UTPUT 2'/ = [}
A/ 50 { INPUT 2 v,
IRy 2 l'“? " 0 $50Q 0.2pF35ka |
linz Vour2 Youtt Rs & Rg R, 4
1 Vec2 i -L Veca TO.I WF i
1. Vpo = ]vw" - anl 1. Single-ended output distortion is measured ot A or B
with ¥, or Vg = 1Y rms, input distortion < 0.2%,
2 Voyoray =~ Yo and § = 10 kHz.
z Vyor Ve
3olp = [l — iy 2oy = [
4= ]vcc, . Jcc,] + [vccz * leey where: ¥, = 1mV tms and f = 100 kHz.
3 Vo = Yy or vy
FIGURE 1 FIGURE 2
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TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

PARAMETER MEASUREMENT INFORMATION

test circuits (continued)

Vear
Vear
0.1 pF
0.1 pF
INPUT | = OUTPUT 1| g
o INPUT 1 TOUTPUT 1y A
G_;D— [ G > 0.0%F éj’ ka
- 2 uF SRy T
INPUT 2 50 = QUTPUTY/ = 8 v,
v Rs S INPUT 2 0. 21\ 5ka}
Vitout) " HF SR, v
| Vecz o1 uf ViNiout 2) l Veer o1t (]
. e oy _L
= T & 2 L1 T 1 14
. v = vN—(nuH) or VN(cun] 1oAvem = 20 Log Yoo Vg
- N{in) — _E?__——_—_ __f_
mn
where: Vm = "ule ms brood-band where: ¥, == 0.3V rms and f = 100 kHz.
noise voltage from n
10 Hz to 500 kHa. 2. (MRR = 20 Log Avs — A,

FIGURE 3 FIGURE 4

Vee INPUT
INPUT 1 OUTPUT 1
I T QUTPUT 1
GND
rlﬂ C'ﬂ
OUTPUT 2
2
INPUT 2o Zour OUTPUT 2 V, | o . I
v i 4 e — |
cc2 = = L LT

1. Test circeit is identical to that shown in Figure 2.

FIGURE 6 —1, and t, VOLTAGE WAVEFORMS

FIGURE 5
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TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

AVERAGE COMMON-MODE QUTPUT OFFSET VOLTAGE

-~

Vs

FREE-AIR TEMPERATURE

INPUT CURRENT

vs
FREE-AIR TEMPERATURE

>
) 80
#
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>
é’ 3 i 60
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32 3
: 2
2 = 30
E 1
] £
§ H 20
]
>
‘I‘ 10
i
g o 0
] 10 20 30 40 50 60 70 ] 10 20 30 40 50 60 70
Ta — Free-Air Temperature — °C Ta ~— Free-Air Temperature — °C
FIGURE 7 FIGURE 8
PEAK~TO-PEAK QUTPUT VOLTAGE PEAK~TO-PEAK OUTPUT VOLTAGE
vs vs
LOAD RESISTANCE FREQUENCY
s " o 8 T T ITTT11]
3% total harmonic distortion 3% total harmonic distortion
Single-ended > 7 b Single-ended
> F=10kHz Rg =50 Q
| 4} 1, =25C I
o 13 s No external lood
g 2 Ta = 25°C
2 >
13— g’
- =
3 / S
- %4 4
X o
& &
1
é 2 ? 3 N
~ X \\
o o
& o A
P2 N
I - N
8 $
0 0
0 1 2 3 4 5 i 2 4 7 10 20 40 70 100
R, — Load Resistance — kQ f — Frequency — MHz
FIGURE 9 FIGURE 10
t Unless otherwise noted Yooy = 8V, Voo, = —4 V.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222

713



TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

114

TYPICAL CHARACTERISTICSY

SMALL-SIGNAL VOLTAGE GAIN

v

FREE-AIR TEMPERATURE

SMALL-SIGNAL VOLTAGE GAIN VARIATION

vs
SUPPLY VOLTAGE

160 1.5
= 7 JCWRVE NO. Vee Ve
140 }— Single-ended T 1.0 ‘
Rs =500 c ! [+6 V [Va
§ B =5kQ ,% 2 Ve 6V
120 —Ffu = 5 05 3 +V, V,
2 f= 100 kHz ] s [V 2/3
2 w0 e 0 —
o 2 1
s o .
3 g -0.5
5 g v 1
z >° -1.0 /
g2 H /
w §’ -1.5 3 Single~ended {
] 2 Rg = 50 Q2
Z w 3
£-2.0 1 R, =50
I f= 100 kHz
» 2.5 2 .
$ Ta = 25°C
o < -3.0 k
0 10 20 30 40 50 60 70 4.0 4.5 5.0 5.5 6.0 6.5 7.0
T, — Free-Air Temperoture — °C Vy — Supply Voltage —V
FIGURE 11 FIGURE 12
SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN
vs vs
FREQUENCY FREQ
50 FTTEH so a8 Single-ended
L_tRg =50Q
/ 111 Rg =500
2w STl R R, =5k
1 A i 2
é - S )
g % § %
I ] 3
">6 Single-ended Rg =1k >
Q
5 20 |r =5Kk2 5 20
i o i
- T =25°C 2
o
£ -
Y e Yoo
4 £
0 0
1 2 4 10 0 40 100 1 2 4 10 20 40 100 400 1000

f — Frequency — MHz

FIGURE 13

1 Unless otherwise noted Vocy = + 6V, Yooy = -6V,

§ — Frequency — MHz

FIGURE 14
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TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

P”ASESSH'FT COMMON-MODE REJECTION RATIO
Vs
FREQUENCY FREQUENCY
200
110 T T TTy
Single-ended sm?l;(‘)egded
175 FRg = 50 @ 20 Ry L]
R, = 5 kQ | R =5kQ
o -
130 11, - 25°C 5 % T, = 25°C
H 5
2125 -
$ g 80 I
| & et
£ 100 L 70
- E
_f;;’ 75 / ‘;’ 50
a
E
Y 5 N
50 / | 50
"6 x
25 3 40
/" v A &~
0 o o
1 2 4 7 10 20 40 70 100 1 2 4 7 10 20 40 70 100
f — Frequency — MHz f -~ Frequency — MHz
FIGURE 15 FIGURE 16
TVeer = +6Vamd Ve, = —4 .
~—OUTPUT
SCALES
INPUT Horizontal: 10 ns/division

Vertical: Output == 200 m¥/division
Input = § mV¥/division

NOTE:  See Figure 2 far test circuit.

FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE
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