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HIGH-SPEED, FULLY DIFFERENTIAL, CONTINUOUSLY
VARIABLE GAIN AMPLIFIER

FEATURES

Low Noise: V,, = 1.1 nV/VHz,
Noise Figure = 9 dB

Low Distortion:

— - HD, =-65 dBc, HD; = -61 dBc at 32 MHz
— - IMD; = -62 dBc, OIP; = 21 dBm at 70 MHz
300 MHz Bandwidth

Continuously Variable Gain Range: 11.6 dB
to 46.5 dB

Gain Slope: 38.8 dB/V

Fully Differential Input and Output
Output Common-Mode Voltage Control
Output Voltage Limiting

APPLICATIONS

A

Time Gain Amplifiers in Ultra Sound, Sonar,
and Radar

Automatic Gain Control in Communication
and Video

System Gain Calibration in Communications
Variable Gain in Instrumentation

AGC APPLICATION

1kQ 1kQ

DESCRIPTION

The THS7530 is fabricated using Texas Instruments'
state-of-the-art BiCom Ill SiGe complementary bipolar
process. The THS7530 is a dc-coupled wide
bandwidth amplifier with voltage-controlled gain. The
amplifier has high impedance differential inputs and
low impedance differential outputs with high
bandwidth gain control, output common mode control,
and output voltage clamping.

Signal channel performance is exceptional with
300-MHz bandwidth, and third harmonic distortion of
-61 dBc at 32 MHz with 1 Vpp output into 400 Q.

Gain control is linear in dB with 0 V to 0.9 V varying
the gain from 11.6 dB to 46.5 dB with 38.8-dB/V gain
slope.

Output voltage limiting is provided to limit the output
voltage swing, and prevent saturating following
stages.

The device is characterized for operation over the
industrial temperature range: -40°C to 85°C.

PowerPAD is a trademark of Texas Instruments.

V
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2002-2006, Texas Instruments Incorporated
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

PACKAGING/ORDERING INFORMATION

PART NUMBER PACKAGE TYPE PACKAGE MARKING TRANSPORT MEDIA, QUANTITY

THS7530PWP Rails, 90
TSSOP-14-PP THS7530

THS7530PWPR Tape and Reel, 2000

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted®

THS7530
Vs:+ - V5. Supply voltage 55V
\ Input voltage +Vg
lo Output current 65 mA
Vip Differential input voltage 4V
Continuous power dissipation See Dissipation Rating Table
T, Maximum junction temperature 150°C
Maximum junction temperature for long term stability 2) 125°C
Tstg Storage temperature range -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 300°C
HBM 3000 V
ESD CDM 1500 V
MM 200 V

(1) The absolute maximum ratings under any condition is limited by the constraints of the silicon process. Stresses above these ratings may
cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade device reliability. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those specified is not implied.

(2) The maximum junction temperature for continuous operation is limited by package constraints. Operation above this temperature may
result in reduced reliability and/or lifetime of the device.

PACKAGE THERMAL DATA

63a 63c Ta =25°C
PACKAGE PCB (cC/wW)  (°cC/W)@®  POWER RATING®@
PWP (14-pin)® See Layout Considerations in the application section of this data sheet. 37.5 2.07 3W

(1) This data was taken using the JEDEC High-K test PCB.

(2) This data was taken using 2 oz. trace and copper pad that is soldered directly to a 3 in x 3 in PCB.

(3) The THS7530 incorporates a PowerPAD™ on the underside of the chip. This acts as a heatsink and must be connected to a thermally
dissipative plane for proper power dissipation. Failure to do so may result in exceeding the maximum junction temperature which could
permanently damage the device. See Tl technical briefs SLMA002 and SLMAQ04 for more information about using the PowerPAD
thermally enhanced package.

RECOMMENDED OPERATING CONDITIONS

TEST CONDITIIONS MIN TYP MAX| UNIT
[Vs.to Vs,]  Supply voltage 45 5 55| V
Ta Operating free-air temperature -40 85| °C
Input common mode voltage [Vs.to Vg ] =5V 25 \Y
Output common mode voltage [Vs.to Vg ] =5V 25 \%
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SPECIFICATIONS: MAIN AMPLIFIER
Vg, =5V, Vg =0V, Voey=25V,Vyu=25V,Vs =0V, Vg, =1V (maximum gain), T, = 25°C, ac performance measured
using the ac test circuit shown in (unless otherwise noted). DC performance is measured using the dc test circuit

shown in (unless otherwise noted)

TYP OVER TEMPERATURE
PARAMETER TEST CONDITIONS 5oC o5oC '4g;?ct° UNITS :\\AMAN;
AC PERFORMANCE (See Figure 1)
Small-signal bandwidth All gains, P,y = -45 dBm 300 MHz Typ
Slew rate® é;i/:p Step, 25% to 75%, minimum 1250 Vips Typ
Settling time to 1% @ 1 Vpp Step, minimum gain 11 ns Typ
Harmonic distortion Vorp) = 1V, R dim= 400 Q
2nd Harmonic f=32 MHz -65 dBc Typ
3rd Harmonic f=32 MHz -61 dBc Typ
Third-order intermodulation distortion gc?o:kﬁg tgﬁ?g%ii?ntgone’ fc=70 MHz, -62 dBc Typ
Third-order output intercept point fc=70 MHz, 200 kHz tone spacing 21 dBm Typ
Noise figure (with input termination) Source impedance: 50 Q 9 dB Typ
Total input voltage noise f> 100 kHz 11 nVWVHz | Typ
DC PERFORMANCE—INPUTS (See
Input bias current 20 39 40 UHA Max
Input bias current offset <150 pA Typ
Minimum input voltage Minimum gain 15 1.6 1.7 \% Max
Maximum input voltage Minimum gain 35 3.35 3.2 \% Min
Common-mode rejection ratio 114 56 44 dB Min
Differential input impedance 8.5( 3.0 kQ || pF| Typ
DC PERFORMANCE—OUTPUTS (See
Output offset voltage All gains +100 +340 +480 mV Max
Maximum output voltage high 35 3.275 3.25 \% Min
Minimum output voltage low 15 1.7 1.8 \% Max
Output current +37 +16 +16 mA Min
Output impedance 15 Q Typ
OUTPUT COMMON-MODE VOLTAGE CONTROL (See

Small-signal bandwidth 32 MHz Typ
Gain 1.00 VIV Typ
Common-mode offset voltage 4.5 12 13.8 mV Max
Minimum input voltage 1.75 \% Typ
Maximum input voltage 3.25 \% Typ
Input impedance 25(1 kQ || pF| Typ
Default voltage, with no connect 25 \% Typ
Input bias current <1 UHA Typ

(1) Slew rate and settling time measured at amplifier output.

3
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SPECIFICATIONS: MAIN AMPLIFIER (continued)

Vg, =5V, Vg =0V, Voen=25V,V,cu=25V, V5. =0V, Vg, =1V (maximum gain), T, = 25°C, ac performance measured
using the ac test circuit shown in (unless otherwise noted). DC performance is measured using the dc test circuit

shown in (unless otherwise noted)

TYP OVER TEMPERATURE
PARAMETER TEST CONDITIONS 250C 250C _4g;S;CtO UNITS MLN)é
GAIN CONTROL (See
Gain control differential voltage range Vg+ Oto1l \% Typ
Minus gain control voltage Vg. - Vs. -0.61t0 0.8 \ Typ
Minimum gain Vg+ =0V 11.6 dB Typ
Maximum gain Vg+ =09V 46.5 dB Typ
Gain slope Vg+ =0V 1t0 09V 38.8 dB/V Typ
Gain slope variation Vg+ =0V 1t0 09V +1.5 dB/V Typ
Gain error Vg+ =0V 1t00.15V +4 dB Typ
Vg+ =0.15Vt0 09V +2.25 dB Typ
Gain control input bias current <1 HA Typ
Gain control input resistance 40 kQ Typ
Gain control bandwith Small signal -3 dB 15 MHz Typ
VOLTAGE CLAMPING (See
8/?5 voltages (Vour+) relative to clamp voltages 1 voltage limiting mode 425 +38 +60 mv Max
Veus Input resistance 3.3 kQ Typ
~ | Voltage limits Vg to Vg, \% Typ
POWER SUPPLY (See Fiqure 7)
Specified operating voltage 5 55 55 \% Max
Maximum quiescent current 40 48 49 mA Max
Power supply rejection (tPSRR) 77 70 45 dB Min
POWERDOWN (See
Enable voltage threshold TTL low = shut down 14 1.0 \% Min
Disable voltage threshold TTL high = normal operation 14 1.65 \% Max
Power-down quiescent current 0.35 0.4 0.45 mA Max
Input current high 9 16 19 UHA Max
Input current low 109 116 119 HA Max
Input impedance 501 kQ || pF| Typ
Turnon time delay . 820 ns Typ
Tumoff time delay Measured to 50% quiescent current 500 e Typ
Forward isolation in power down 80 dB Typ
Input resistance in power down >1 MQ Typ
Output resistance in power down 16 kQ Typ
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Vi =5V
1kQ 1kQ T
‘l:: 0.1 uF T l l
= T O1lpF T 6.8uF
= 33 pF =
Coax 11 50Q 1:1 Coax
50 Q VN : Vo 50 Q
o — 249Q ¢ O—O
Source [~—Y I o |+ b AANA Y| Load
= Vocwm THS7530 =
PD — 2490Q
= \/e =
0.1WF T ¢ I}
= Ve Vo 33 pF
Figure 1. AC Test Circuit
Vs =5V

Your 01UF T 6.8 F
: 8u
Ve L u.
V|N+ + VOUT+
Vocm TH 5753 800 @
VIN-

PD —

Vourt-
Va.
0.1 uF f
= o

Vs.

Vs

Figure 2. DC Test Circuit
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PIN ASSIGNMENTS
THD7530PWP
(TOP VIEW)
NC 110 S V7S
NC 12 13 T v,
Vine 13 12 ' Voem
Vin. 4'—||_"I>11 1] Vour-
Vg EI5 10 EF Vour +
Ve. 6 9 [ vs,
PD 17 8 11 Vs.
NC - No internal connection
Terminal Functions
TERMINAL
DESCRIPTION
NO. NAME
1 NC No internal connection
2 NC No internal connection
3 Vin+ Noninverting amplifier input
4 V- Inverting amplifier input
5 Vg Gain setting positive input
6 Ve. Gain setting negative input
7 PD Powerdown, PD = logic low puts part into low power mode, PD = logic high or open for normal operation
8 Vs. Negative amplifier power supply input
9 Vg Positive amplifier power supply input
10 Vout+ | Noninverted amplifier output
11 Vour- | Inverted amplifier output
12 Vocm | Output common-mode voltage input
13 VeL Output negative clamp voltage input
14 Ve Output positive clamp voltage input
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Table of Graphs

TYPICAL CHARACTERISTICS

Measured using the ac test circuit shown in (unless otherwise noted).

Figure
Voltage Gain to Load vs Frequency (Input at 45 dBm) 3
Gain and Gain Error Vs Vg4 4
Noise Figure vs Frequency 5
Output Intercept Point vs Frequency 6
1-dB Compression Point vs Frequency 7
Total Input Voltage Noise vs Frequency 8
Intermodulation Distortion vs Frequency 9
Harmonic Distortion vs Frequency 10
S-Parameters vs Frequency 11
Differential Input Impedance of Main Amplifier vs Frequency 12
Differential Output Impedance of Main Amplifier | vs Frequency 13
Vg+ Input Impedance vs Frequency 14
Vocm Input Impedance vs Frequency 15
Common-Mode Rejection Ratio vs Frequency 16
Step Response - 2 Vpp vs Time 17
Step Response - Rising Edge vs Time 18
Step Response - Falling Edge vs Time 19
VOLTAGE GAIN TO LOAD GAIN AND GAIN ERROR
Vs Vs
FREQUENCY (P,y = -45 dBm) Vg
[T LT : "
40 qr/ T10.2
a \ 35 /
! 30 \ /
2 ™ % Gain ° s
3 \\ \ % 25 <+ ]
g o \ : 7/ 1oz 8
3 N\ m g c
o N © / 3
o 10 \“ 15 \// Gain Eror —pp[ “04 ©
s . : \
> inimum Gain 10
o [—HHHHH— -+ A\ |/ 1-06
Gain is taken at load. Add 6 dB \\'n 5
10 |9 refer to amplifier output, i \../ -08
1 10 100 1000 0 0 200 400 600 800 1000 ’
f - Frequency - MHz V -Vg+ —mV
Figure 3. Figure 4.

bubmit Documentation Feedback


http://focus.ti.com/docs/prod/folders/print/ths7530.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOS405B&partnum=THS7530

[HS7530

SLOS405B-DECEMBER 2002—-REVISED FEBRUARY 2006

{'f TEXAS
INSTRUMENTS

www.ti.com

NOISE FIGURE
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| I I
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oy
o
1 25
S
E, Gain = 30 dB
L 20
Q
0
.g
| 15
L
z Gain = 40 dB
10 I
T
Terminated Input
5 1 1 1

0 50 100 150 200 250 300
f - Frequency - MHz

Figure 5.

TOTAL INPUT VOLTAGE NOISE

S
FREQUENCY
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>
5 N\
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Figure 8.
S-PARAMETERS
S
FREQUENCY
0
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£ \
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§ 10 |l su |
8
‘QEJ -50 /
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Figure 11.

Output Intercept Point — dBm

IMD, and IMD 3 - dBc

Differential Input Impedance - kQ

OUTPUT INTERCEPT POINT
VS
FREQUENCY

60
55

50 \
s\ \
40 ) g \
35 \
\
\

30 /’
25 OIP3 M
20 i\

15| Taken at load. Add —
3 dB to refer to amplifier output
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10

Figure 6.
INTERMODULATION DISTORTION
Vs
FREQUENCY
-45
-50 / ™
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IMD, /
55 f\_,/
o/ /
/ IMD3 /
-65 y
-70
|7 Ve+=1V,Vo=1Vpp
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Figure 9.

DIFFERENTIAL INPUT IMPEDANCE
OF MAIN AMPLIFIER
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Figure 12.

1 dB Compression Point — dBm

HD2 and HD3 - dBc

Differential Output Impedance - Q
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Figure 7.

HARMONIC DISTORTION

VS
FREQUENCY

—50 T T T
5ol RL=4000Q

Vo =1 Vpp,
541 VG+=1V
-56 //‘
-58 /
-60 HD3 L —
-62 . il
-64 HD2

’/
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7
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Figure 10.

DIFFERENTIAL OUTPUT
IMPEDANCE OF MAIN AMPLIFIER

A
FREQUENCY

50

a5

40 Il

35

30 (

25

20 /

15

10

1 10 100
f - Frequency — MHz

1000

Figure 13.
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Vgs+ INPUT IMPEDANCE

VS
FREQUENCY
100
N
90
¢ & N
X
. N\
© 70
g N\
T 60 \
g \
£ 50 \
3 40
£
! 30 \
& N
20
>
\‘
10 .
[ty _—
0
0.1 1 10
f - Frequency - MHz
Figure 14.
STEP RESPONSE
1.5 — T p— L
At Amplifier Output and Minimum Gain
RL =400 Q
a 1
a
>
N
! 0.5
Q
7]
c
2
0 0
Q
o
g
& -0.5
-1
-1.5
0 200 400 600 800 1000
t-Time - ns
Figure 17.

Vocm- Input Impedance - kQ

Vo - Output Voltage - V

Vocwm INPUT IMPEDANCE
VS
FREQUENCY

25

20

TN

10 \

N

0.1 1 10 100

f - Frequency - MHz

Figure 15.

STEP RESPONSE- RISING EDGE

1.5
l (
0.5
0
-0.5
-1 = — -
Amplifier Output at Minimum Gain
R_ =400Q
-15
0 2 4 6 8 10 12
t-Time - ns
Figure 18.

CMRR - Common-Mode Rejection Ratio - dB

Vo - Output Voltage - V

COMMON-MODE REJECTION RATIO
A
FREQUENCY

0.1 1 10
f - Frequency - MHz

100 1000

Figure 16.

STEP RESPONSE- FALLING EDGE

15 Amplifier Output at Minimum Gain
R_ =400 Q
1
0.5
0
-0.5
-1
-15
0 2 4 6 8 10 12
t-Time - ns
Figure 19.
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APPLICATION INFORMATION
The THS7530 is designed for nominal 5-V power Vsi =5V

supply from Vg, to Vg..

The amplifier has fully differential inputs, V. and
V|n., and fully differential outputs, Vgoyrs and Vour.
The inputs are high impedance and outputs are low
impedance. External resistors are recommended for
impedance matching and termination purposes.

The inputs and outputs can be dc-coupled, but for
best performance, the input and output
common-mode voltage should be maintained at the
midpoint between the two supply pins. The output
common-mode voltage is controlled by the voltage
applied to Voep. Left unterminated, Voo IS set to
midsupply by internal resistors. A 0.1-uF bypass
capacitor should be placed between Vgcy and
ground to reduce common-mode noise. The input
common-mode voltage defaults to midrail when left
unconnected. For voltages other than midrail,
Voemmust be biased by external means. Vy, and V.
both require a nominal 30-yA bias current for proper
operation. Therefore, insure equal input impedance at
each input to avoid generating an offset voltage that
varies with gain.

Voltage applied from Vg. to Vg, controls the gain of
the part with 38.8-dB/V gain slope. The input can be
differential or single ended. V. must be maintained
within -0.6 V and +0.8 V of Vg for proper operation.
The negative gain input should typically be tied
directly to the negative power supply.

Ve and V. are inputs that limit the output voltage
swing of the amplifier. The voltages applied set an
absolute limit on the voltages at the output. Input
voltages at V¢, and V. clamp the output insuring
that neither output exceeds those values.

The power-down input is a TTL compatible input,
referenced to the negative supply voltage. A logic low
puts the THS7530 in power savings mode. In
power-down mode the part consumes less than 1-mA
current, the output goes high impedance, and a high
amount of isolation is maintained between the input
and output.

Power supply bypass capacitors are required for
proper operation. A 6.8-uF tantalum bulk capacitor is
recommended if the amplifier is located far from the
power supply and may be shared among other
devices. A ceramic 0.1-pF capacitor is recommended
within 0.1" of the device power pin. The ceramic
capacitors should be located on the same layer as
the amplifier to eliminate the use of vias between the
capacitors and the power pin.

The following circuits show some basic circuit
configurations.

1kQ

= = 33 pF
.

Figure 20. EVM Schematic: Designed for Use With
Typical 50-Q RF Test Equipment

Vg, =5V

2490 0.1pF
Vi —1f + —— Vour+
THS7530
- F—— Vour-
2490 0.1 pF
0.1 uF Ve ]

o Vor 33pF

Figure 21. AC-Coupled Single-Ended Input With
AC-Coupled Differential Output

Vgi =5V

249Q
0.1pF
Vine — 1
Vin- —

0.1pF

Figure 22. AC-Coupled Diferential Input With
AC-Coupled Differential Output
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+
THS7530

—— Vout+
—"\/\/\—— Vour-

Ve I

ViN

Vocm

5 —

0.1 pF i 1
- Vs, Ve

Figure 23. DC-Coupled Single-Ended Input With
DC-Coupled Differential Output

Vg =5V

+
THS7530

Ve I

Vs. T Ve

Figure 24. DC-Coupled Differential Input With
DC-Coupled Differential Output

LAYOUT CONSIDERATIONS

The THS7530 comes in a thermally enhance
PowerPAD™ package. FEigure 23 shows the
recommended number of vias and thermal land size
recommended for best performance. Thermal vias
connect the thermal land to internal or external
copper planes and should have a drill diameter
sufficiently small so that the via hole is effectively
plugged when the barrel of the via is plated with
copper. This plug is needed to prevent wicking the
solder away from the interface between the package
body and the thermal land on the surface of the
board during solder reflow. The experiments
conducted jointly with Solectron Texas indicate that a
via drill diameter of 0.33mm (13 mils) or smaller
works well when 1 ounce copper is plated at the
surface of the board and simultaneously plating the
barrel of the via. If the thermal vias are not plugged
when the copper plating is performed, then a solder
mask material should be used to cap the vias with a
dimension equal to the via diameter + 0,1 mm
minimum. This prevents the solder from being wicked
through the thermal via and potentially creating a
solder void in the region between the package bottom
and the thermal land on the surface of the PCB.

TSSOP
14 Pin PWP
2X3

3.4

O O
O O
O O

T
e

Figure 25. Recommended Thermal Land Size and
Thermal Via Patterns (dimensions in mm)

See Tl's Technical Brief titted PowerPAD™ Thermally
Enhanced Package (SLMA002) for a detailed
discussion of the PowerPAD™ package, its
dimensions, and recommended use.

THEORY OF OPERATION

shows a simplified schematic of the
THS7530.

The input architecture is a modified Gilbert Cell. The
output from the Gilbert Cell is converted to a voltage
and buffered to the output as a fully-differential signal.
A summing node between the outputs is used to
compare the output common-mode voltage to the
Vocwm input. The Vgey error amplifier then servos the
output common-mode voltage to maintain it equal to
the Vgeum input. Left unterminated, Ve iS set to
midsupply by internal resistors.

The gain control input is conditioned to give linear in
dB gain control (block H). The gain control input is a
differential signal from 0 V to 0.9 V which varies the
gain from 11.6 dB to 46.5 dB.

Ve and Vg . provide inputs that limit the output
voltage swing of the amplifier.

Ve Ver-

Vs > TJ
) A 4 Vour+

Output

x1 Buffer

Vocw Error

Amplifier T
Vine *—¢o Vour-
— Vocm
ViN-—
_— Power
b

THS7530

\\I//

Figure 26. THS7530 Simplified Schematic
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SPICE MODEL

[Disclainer] (C) Copyright Texas Instrunents |ncorporated 1999-2002 Al rights reserved
Texas Instruments |ncorporated hereby grants the user of this SPICE Macro-nodel a
non-excl usi ve, nontransferable |license to use this SPICE Macro-npdel under the follow ng
terms. Before using this SPICE Macro-nodel, the user should read this license. If the
user does not accept these terns, the SPI CE Macro-nodel should be returned to Texas
Instrunments within 30 days. The user is granted this license only to use the SPICE
Macro-nodel and is not granted rights to sell, load, rent, |lease or license the SPICE
Macro-nodel in whole or in part, or in nodified formto anyone other than user. User may
nodi fy the SPICE Macro-nodel to suit its specific applications but rights to derivative
wor ks and such nodifications shall belong to Texas Instruments. This SPI CE Macro-nodel is
provided on an ?AS | S? basis and Texas Instrunents nakes absolutely no warranty with
respect to the information contained herein. TEXAS | NSTRUVENTS DI SCLAI M5 AND CUSTOMER

WAl VES ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG WARRANTI ES OF MERCHANTABI LI TY

OR FI TNESS FOR A PARTI CULAR PURPCSE. The entire risk as to quality and performance is with
the Custonmer. ACCORDI NGLY, |N NO EVENT SHALL THE COWMPANY BE LI ABLE FOR ANY DANMAGES,
WHETHER | N CONTRACT OR TORT, | NCLUDI NG ANY LOST PROFI TS OR OTHER | NCI DENTAL, CONSEQUENTI AL,
EXEMPLARY, OR PUNI TI VE DAMAGES ARI SING OUT OF THE USE OR APPLI CATI ON OF THE SPI CE
Macr o- nodel provided in this package. Further, Texas Instrunents reserves the right to

di sconti nue or nmake changes without notice to any product herein to inprove reliability,
function, or design. Texas Instrunents does not convey any |icense under patent rights or
any other intellectual property rights, including those of third parties

THS7530 SUBCI RCUI T
H GH SPEED FULLY DI FFERENTI AL VARI ABLE AMPLI FI ER
WRI TTEN 11/ 26/ 02

EE I I I R R I I S T S N R

VG is tied to VS- and output clanping is not nodel ed
CONNECTI ONS: | N+
| I N
| | VS+
I I I VS
I I I I ouT-
I I I I I QuT+
I I I I I I VOCM
I I I I I I I VG
I I I I I I I I
. SUBCKT THS7530 1 2 3 4 5 6 7 8
*]1]1 ></ Code>
<Code><! [ CDATA[ * | NPUT*
Q 122 1 101 NPNLIN 16
Q 123 2 102 NPN_IN 16
R1 102 101 25
11 101 4 DC 4. 85e-3
12 102 4 DC 4. 85e-3
*QUAD*]] ></ Code>
<Code><! [ CDATA] B 132 120 122 NPN 16
(73 121 119 122 NPN 16
& 132 119 123 NPN 16
Qb 121 120 123 NPN 16
R2 132 3 250
R3 121 3 250
* CURRENT AMP*
F1 128 129 VF1 6
VF1 132 121 oV
*Z NODE*
R4 128 129 2k
13 129 4 DC 0. 75e-3
14 128 4 DC 0. 75e-3
V9 128 328 0.7
V10 129 329 0.7
* FREQUENCY SHAPI NG*
E3 131 0 329 0 1
R5 131 140 30
L3 140 133 7.5n
C6 133 0 24p
E4 130 0 328 0 1
R9 130 141 30
L4 141 125 10n
C7 125 0 27p
* QUTPUT BUFFER*
Q@ 4 133 117 PNP 5.12

12
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THS7537

INSTRUMENTS
www.ti.com
SLOS405B-DECEMBER 2002—-REVISED FEBRUARY 2006
SPICE MODEL (continued)
QLo 3 133 127 NPN 5.12
QL1 3 117 134 NPN 81.92
QL2 4 127 135 PNP 81.92
QL3 4 125 116 PNP 5.12
Q4 3 125 126 NPN 5.12
Q15 3 116 136 NPN 81.92
QL6 4 126 137 PNP 81.92
R6 138 134 5
R7 135 138 5
R10 139 136 5
R11 137 139 5
15 3 117 DC 0. 4e-3
|16 127 4 DC 0. 4e-3
17 3 116 DC 0. 4e-3
18 126 4 DC 0. 4e-3
*QUTPUT Z*
R8 113 138 2
R12 115 139 2
L1 113 5 4n
L2 115 6 4n
cl 65 2p

*VOCM ] ></ Code

>

<Code><! [ CDATA[ Rerril

115 114 8k

Cenil 115 114 0.1p

Ren 114 113 8k

Ceng 114 113 0.1p

El 118 0 114 7 1le3
Rt op 3 7 50k

Rbot 4 7 50k

Qr 128 118 3 PNP 16
(0] 129 118 3 PNP 16
*GAI N CONTROL*

V8 235 8 0.454

E5 231 0 235 4 0.51

E6 232 0 POLY(1) 231 0 0.01 1 0.5 3.5
E7 233 0 232 0 0.115

E8 234
E9 120

Rsupply 3 4 310

0 POLY(1) 233 0 0.0 0 1 0 0.333
119 234 0 0.42
V7 3 120 1.6

. MODEL NPN_I N NPN

+ KF=1E- 12
. MODEL NPN NPN
. MODEL PNP PNP
. ENDS]] ></ Code
</ SubSecti o
</ GenSect i on>
</ dat asheet >
<?__map: eof >

>
n>
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [4—P1—b|
OO0 006 0O T
ol o ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T%wmmwn
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
THS7530PWPR HTSSOP| PWP 14 2000 330.0 12.4 6.67 54 16 8.0 12.0 Q1

Pack Materials-Page 1



R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 11-Mar-2008

TAPE AND REEL BOX DIMENSIONS

At
4
///
// S
/\g\ /)i\
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
THS7530PWPR HTSSOP PWP 14 2000 346.0 346.0 29.0

Pack Materials-Page 2



MECHANICAL DATA

PWP (R—PDSO—G**) PowerPAD " PLASTIC SMALL—OUTLINE PACKAGE

20 PIN SHOWN

dd AR {fgwaﬁ

/ 4,50 6,60 0,15 NOM

430 6,20 i

O l Gage Plane
ﬁHHHHHHHH% l

«— A ——»

% fr\ Y )
O g seotng e 3 (A h
1 015 T

120 o @
PINS **
DIM 14 16 20 24 28
A MAX 5,10 5,10 6,60 7,90 9,80
A MIN 4,90 4,90 6,40 7,70 9,60

4073225/H 12,/05

A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQOO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. Falls within JEDEC MO-153

NOTES:

PowerPAD is a trademark of Texas Instruments.

Q" TeExAs
INSTRUMENTS
www.ti.com



X Texas THERMAL PAD MECHANICAL DATA
INSTRUMENTS

www.ti.com PWP <R*PDSO*GW4>
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to o printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAOOA4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

AARGAR
T R

Exposed Thermal Pad

Top View

NOTE:  All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4206332-2/J 10/08




LAND PATTERN

PWP (R—PDSO—G14) PowerPAD™

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

Increasing copper area will
enhance thermal performance

(See Note D)
el |=—12X0,65

J(
%

4x1,5

H

solder mask

over copper \

!
2,46 3,4 5,6

Ly

3x1,5—
6x20,33

UUADTD

5,6 2,46

Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
Reference table below for other
solder stencil thicknesses

14x0,25 ——

JULD]

14x1,55-

!

—

Il

X
2,31

(See Note E)

|——

Jl

i

/ ~— Example Solder Mask
/ —— 2,31 = Defined Pad 12XO,65—>| |<_
/ ~— H () — (See Note C, D)
! )
/ Example
'/Non Soldermask Defined Pad
,'//"/—- T~ Example
¢" “\ 50'%;6“4:‘2'5(60?;"'”9 Center Power Pad Solder Stencil Opening
/ —f l=— (3 Stencil Thickness X Y
/ \ 0.1mm 2.5 2.65
,-’ ‘-\ 0.127mm 2.31 2.46
=\ _'\’/\ 0.152mm 2.15 2.3
‘\\1,6 || / Pad Geometry 0.178mm 2.05 2.15
“\ 0,07 /'I
N._ All Around.”
~.. 7
N~ - —
4207609-2/F 11/08
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2, SLMAOO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for dlternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

PowerPAD is a trademark of Texas Instruments.

¥ Texas
INSTRUMENTS
www.tl.com



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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