LINEAR CIRCUIT TYPE SN7510
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIER

WIDE-BAND VIDEO AMPLIFIER
FEATURING

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

description schematic

600 Q Veer

This wide-band video amplifier features a flat
frequency response and low. phase-shift from dc to w00 ;mn a
40 MHz. Differential inputs and outputs are provided
which permit it to be used as a high-frequency 4
differential amplifier. NPT 1 ot oureuT |
aa 780 Q 6o TkQ
Elements of the SN7510 video-amplifier bar include - e
3 transistors with transition frequency as high as waed (o o] 708 5.0
] 1.2 GHz under low-current and low-VCE conditions. N 780 @ OUTPLT 2
Circuit frequency response from dc to greater than INPUT 2 0— w

100 MHz is possible.

860 Q2 v, 400 Q 1kQ
cca

Component values shown are nominal.

"terminal assignments

F L
FLAT PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW)
ouT- ouT-
PUT PUT
Veez NC  GND 2

50900

DOO®

INI;UT NC veet NC IN!;UT CASE
THE CIRCUIT IS ELECTRICALLY THE CIRCUIT ISELECTRICALLY
INSULATED FROM THE CASE INSULATED FROM THE CASE

NC—No internal connection
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CIRCUIT TYPE SN7510

DIFFERENTIAL VIDEO AMPLIFIER

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

Supply voltages (See Note 1): Ve,

VCCZ
Differential input voltage .

Positive input voltage (See Note 1) .

Negative input voltage (See Note 1)
Operating free-air iemperature range
Storage temperature range

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

electrical characteristics, T, =25°C, Vecci = +6 V, Ve, = —6 V

-8V
-8V
5V
Veer

VCCZ
0°C to 70°C

. ~65°C to 150°C

PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX | UNIT
Voo Differential-output offset voltage 1 0.5 2 v
Average common-mode output
Vemotav) offset ?ml::ge ° F ! 2 3 4 v
bn Input current 1 50 100 2A
Ipy Differential-input offset current 1 5 30 pA
Maximum peak-to-peak Single-ended, load resistance = 5 ki,
Voum output voltage 2 = 100 kHz, V;, = 20 mV rms 45 v
Load resistance = 5 kQ,
Dg Single-ended output distortion 2 input distortion < 0.2%, 2 %
V‘m = 1Vrms, f = 10 kdz
Equivalent average input noise Single-ended, Rg = 0,
VR voltage 3 f = 10 Hz to 500 kHz 5 wy
v Maximum common-mode input o v
CMIM  voltage -
Single-ended, load resistance = 5 k{2,
A Small-signal voltage gain 2 £ = 100 kHz 60 90 120
Single-ended, load resistance = 5 k<,
Aem € de-input voltage gain 4 v, =03 Vims f = 100 kHz —40 20 dB
CMRR Common-mode rejection ratio . 4 Load resistance = 5 k2, f = 100 kHz 85 _ dB
BW Bandwidth (--3 dB) 2 40 | MHz
Fin Input resistance 5 f = 100 kHz 6 kQ
Ci Input capacitance 5 f = 100 kHz 7 pF
Zout Output impedance 5 | f =100 kHz 35 Q
Pr 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
|t Fall time 6 Single-ended, V;, = 5 mV¥ 10 15| ns
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

letter symbol and parameter definitions

Voo The d-c differential voltage that exists between the output terminals when the input terminals are at ground.

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

Ip; The difference in the currents into the two input terminals.
Vom The maximum peak-to-peak output 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 circuits

%Cl
bar lecr
R —
INPUT 1 OUTPUT 1 INPUT 1
GND GND
L 2
= OUTPUT 2 =
INPUT 2 l leca in 5((; SISIBUT 2
lin2 Vourz Vourt Ry SR
“ 1 i
+ X L
1. Vpo = ]Vou" — voule 1. Single-ended ovtput distortion is measured at A or B
v v with V, or Vg = 1V mms, inpot distortion < 0.2%,
2 Vemopay = 2 2 and £ = 10 kHz.
z VyorVg
30y = [l — ling) 2ohys = v,
4. P = vaC‘l . ICC1I + { Veer * ez where: V;, = 1 mV rms and f = 100 kHz.
3. VoM = Vjor Vg
FIGURE 1 FIGURE 2
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

test circuits {(continued)

PARAMETER MEASUREMENT INFORMATION

Veer
VCC]
0.1 pF
$ 0 1 pF
INPUT 1 = QUTPUT 1
—Q INPUT 1 UTPUT ]] A
GND ~O-
B 'agm _GND 0. 2 pF SR, T
= = B
INPUT 2 ORS lNPUT - QUTPUT 2]L — Va
Vin 0. 2 pF f
\3
Yz 0.1 4F
= T l
vN(ouH] or VN(omz) 1. A Vyor Vg
LoV = vem = 20 Log [_A
' Ays Y,
V—— == true rms broad-band
where: " N ious) noise voltage from where: ¥V, == 03V rms ond f = 100 kHz.
10 Hz to 500 kHz. 2. (MRR = 20 log Ays — A
FIGURE 3 FIGURE 4
Veer INPUT
INPUT 1 OUTPUT 1
QUTPUT 1
GND
rm C‘n
OQUTPUT 2
INPUT 2
Zou Zout OUTPUT 2
Vec2 ‘—_L ‘i‘
1. Test circit is identical fo that shown in Figure 2.
FIGURE 5 FIGURE 6 —t_and t; VOLTAGE WAVEFORMS
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE INPUT CURRENT
vs vs
> 4 FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
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FIGURE 7 FIGURE 8
PEAK-TO-PEAK QOUTPUT VOLTAGE : PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
LOAD RESISTANCE FREQUENCY
5 T — T 8 T 77T
3% totol harmonic distortion 3% total harmonic distcrtion
Single-ended s 7F Single-ended
> f-10kHz R5:5OQ
I s L Ta = 25°C ‘ ) .
" 3 L_ No external ioad
I ) . 950
pet 2 Ta = 25°C
2 s
- 5 5
33 / 2
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& e, N
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3 3
> > 1
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0 1 2 3 4 5 1 2 4 7 10 20 40 70100
R, — Load Resistance —kQ f — Frequency — MHz
FIGURE 9 FIGURE 10
T Unless otherwise noted Vegy = 6V, Vee, - —6 V.
?
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

SMALL-SIGNAL VOLTAGE GAIN
vs
FREE-AIR TEMPERATURE

SMALL-SIGNAL VOLTAGE GAIN VARIATION
vs

SUPPLY VOLTAGE

160 s
Sinc e mended 2 CURVE NO. |Veer=[Veer T
140 }— Single-ende 1.0
Rs =50Q ‘I: 1 +6 V |-Vx
£ 2 = 5k0 K 2 V., 6V
] R = 5 0.5 C
° 120 % 100 khz T 3 M [V -~
g i 0 - !
= 100 £ I”;aﬂ
2 ° A
5 g -0.5
5 ® b v 1
2 S -1.0 /)
T e 3 /
E
“ 5.5 3 Single-ended |
Y w0 2 / Rg=50Q
< £ -2.0 R =5kQ
T /
3 I 2 £ = 100 kHz
720 T, = 25°C
<> A §
0 < -3.0 .
0 10 20 30 40 50 60 70 40 45 50 55 60 65 7.0
T, — Free-Air Temperature — °C ’ Vy — Supply Voltage — V
FIGURE 11 FIGURE 12
SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN
vS§ vs
FREQUENCY FREQUENC
50 50
LT Single-ended
—4Rs =50Q
1 HI Rg =50Q
3 g =502 o o R =5kQ
; : T, =25°C
£ £ "N r
O \ ™ 8 N
L
B ® A g
3 1k 3
30 Single-ended s =1kQ >
5
5 20 R =5k 5 2
9 »
= T =25°C X "
4 o
5 5
"o '
& <
0 o]
1 2 4 0 20 40 100 1 2 4 10 20 40 100 400 1000
f — Frequency — MHz F— Frequency —MHz
FIGURE 13 FIGURE 14
T Unless otherwise noted Voo, = +6V, Voo, = —6V.
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

PHASE SHIFT COMMON-MODE REJECTION RATIO
Vs
Vs
200 FREQUENCY FREQUENCY
110 T T 11T
Single-ended :mgl;;egded
175 |Rg =50 ' 2 00 S
Ry = 5kQ L R =5kQ
2 = 950
150 11, =25°C 5 9% T, =25°c ||
g -5 \
3125 c 80
° 3 Iy
J & h“-
£100 s 70 .
z 3 N
275 S 60
o o
/ S N
50 / | 50
= %
25
/// 3 “© A
A
0 ] OT T
1 2 4 7 10 20 40 70 100 1 4 7 10 20 40 70 100
f — Frequency — MHz f — Frequency — MHz
FIGURE 15 FIGURE 16
TVeer = +8VandVee, = —6 V.
‘IIIIIIIII*_WUT
EEYAESRNI
Illlllﬂll“l
' Horizontal: 10 ns/division
INPUT —»|

Illlllllll!l
‘IIII=IIIV

NOTE: $eb Figure 2 for test circuil.

P P

FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE

Vertical: Output = 200 mV /division

toput = 5 mY/division

e
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PRINTED IN U.S.A
TI connot assume any responsibility for any circuits shown
or represent that they are free from potent infringement

TEXAS INSTRUMENTS RESERYES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROYE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



