EaHittite HMC610LP4 / 610LP4E

MICROWAVE CORPORATION v02.0607

RoHsY’ 70 dB RMS POWER
E DETECTOR, DC - 3.9 GHz

EARTH FRIENDLY

Typical Applications Features
The HMC610LP4(E) is ideal for: Accurate RMS-to-DC Conversion: DC to 3.9 GHz!"
e Cellular / PCS / 3G Input Dynamic Range of >70 dB:

-60 to +10 dBm in 50 Ohms

Waveform & Modulation Independent:
GSM / CDMA / TDMA

Linear-in-dB Output: Scaled 37 mV/dB
Operates from 4.5 to 5.5V from -40°C to +85°C

Power-Down Mode

* WiIMAX, WiBro, Fixed Wireless, & Military
* RF & Microwave Instrumentation
* Power Amplifier Linearization / Control Loops

¢ Transmitter Power Control

* Transmitter Signal Strength Indication

Compact 4x4mm Leadless SMT Package

Functional Diagram General Description

The HMCG610LP4(E) is a true RMS power detector
capable of providing a +1 dB measurement dynamic
range of more than 70 dB. It converts any RF input
signal at its differential input, regardless of modulation
GND or waveform complexity, to an accurately scaled linear-
in-dB output response that is equivalent to the Root-
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Electrical Specifications, T, = +25C, Vcc= 5V, Zo= 500 2]

Parameter Typ. Typ. Typ. Typ. Typ. Typ. Typ. Units
Input Frequency 900 1900 2200 2700 3000 3500 3900 MHz
Dynamic Range

+ 1dB linearity, CW Input | 3 [ 72 | 71 | 68 | &5 | 56 | 42 [ B
Deviation vs. Temperature

Deviation from output @ 25°C, -45°C < Ta < 85°C; Pin = -50dBm -0.9 -11 -1.2 -1.5 -0.8 -0.8 -1.0 dB
Deviation from output @ 25°C, -45°C < Ta < 85°C; Pin = -20dBm 0.5 0.3 0.2 0.3 0.6 0.4 0.3 dB
Deviation from output @ 25°C, -45°C < Ta < 85°C; Pin = 5dBm 0.8 0.5 0.4 0.8 1.2 1.3 1.3 dB

[1] Low frequency operation determined by external components

[2] Differential Input Drive Via 1:1 Balun Transformer, VTGT Connected to VREF, RMSOUT Connected to VSET, Unless Otherwise Noted.

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
8-32 20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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Electrical Specifications, (continued)

Parameter Typ. Typ. Typ. Typ. Typ. Typ. Typ. Units
Input Frequency 900 1900 2200 2700 3000 3500 3900 MHz
Modulation Deviation from CW Response
CDMA2000 3 Carriers, 9 Channels 0.15 0.12 0.15 0.18 0.25 0.3 0.35 dB
CDMA2000 1 Carrier, 9 Channels 0.1 0.08 0.1 0.14 0.2 0.25 0.3 dB
1S95 Reverse Link 0.05 0.05 0.1 0.1 0.1 0.15 0.2 dB
WCDMA 1 Carrier 0.1 0.14 0.12 0.18 0.2 0.3 0.3 dB
WCDMA 4 Carrier 0.2 0.22 0.24 0.24 0.3 0.4 0.4 dB
Logarithmic Slope and Intercept
Logarithmic Slope 36.5 373 37.8 39.3 40.5 43.5 475 mV/dBm I_
Logarithmic Intercept -71.5 -70.3 -69 -65 -62 -57 -53 dBm E

Parameter Conditions Min. Typ. Max. Units U)
RMS Conformance Error f<2.7 GHz +0.6 dB -
RF Input (INP, INN) Interface
Input Resistance Pins INN, INP, AC coupled, Differential drive 200 QO U)
Logout Interface (RMSOUT) m
Available Output Range RLoap =200 Q to ground 0.4 3.2 \ O
Absolute Voltage Low End of Range Detection mode, f=900 MHz,Pin=-58 dBm 0.5 \ I_
Absolute Voltagel High End of Range Detection mode, f=900 MHz,Pin= +15 dBm 3.12 \ O
Source/Sink Current RMSOUT held at Vs/2, to 1% change 8/0.4 mA Lu
Rise Time, 10% to 90% 0.2V to 1.9V, CINT=0 10 ns I_
Fall Time, 90% to 10% 1.9V to 0.2V. CINT=0 500 ns Lu
VSET Interface (VSET) D
Nominal Input Voltage Range To +1 dB error 0.4 3.2 \% m
Input Resistance 54 kQ Lu
Voltage Reference (VREF) ;
Output Voltage Ta=25°C 2 \Y O
Temperature Sensitivity -40°C < Ta< +85°C mV/°C D_
Output Resistance Small Signal at 100 kHz 8 Q
RMS Target Interface (VTGT) 2 \
Nominal Input Voltage Range 0.3 4.2 \
Power Supply Interface (Vdd)
Supply Voltage 4.5 5.5 \
Quiescent Current Pin=70 dBm 65 mA

Pin=+15 dBm 85 mA

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373 8-33
Order On-line at www.hittite.com
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RMSOUT vs. Pin with
Different Modulations @ 900 MHz

4 4
.| ——————ldeal |l ...

35 - — CW Cl AR — ——— CDMA2000 3 carriers 9 Chn

----- CDMA2000 3 carriers 9 chn ' - = = = = CDMA2000 single carrier 9 Chn
3| =mmmmemaa CDMA2000 single carrier 9 chn 2 i | mmmmmmaa- 1S95 reverse link

—————— 1S95 reverse link ' = WCDMA 4 carreiers
————— WCDMA 4 carriers = = = = = WCDMA single carrier

25]- — —— WCDMA single carrier 1 . . . .

INPUT POWER (dBm)

RMSOUT vs. Pin with
Different Modulations @ 3000 MHz
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RMSOUT vs. Pin & Frequency
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RMSOUT Error vs. Pin with
Different Modulations @ 900 MHz
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For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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RMSOUT & Error vs. Pin @ 900 MHz ]
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RMSOUT & Error vs. Pin @ 2200 MHz []
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RMSOUT & Error vs. Pin @ 3000 MHz [
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[1] CW input waveform.
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DETECTOR, DC - 3.9 GHz

RMSOUT & Error vs. Pin @ 1900 MHz ]
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For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
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RMSOUT & Error vs. Pin @ 3900 MHz 1]
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[1] CW input waveform.

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
8-36 20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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Output Response to RF Burst
Input @ 1900 MHz, CINT (C17) = Open

TIME (us)

(A) 3719VYN3 1SHNd 44

70 dB RMS POWER
DETECTOR, DC - 3.9 GHz

Output Response to RF Burst
Input @ 1900 MHz, CINT (C17) = 0.1 uF

(A) 3719VYN3 L1SHNd 44

TIME (us)

Input Impedance vs
Frequency, 100 MHz - 3.9 GHz "]

[1] Reference plane at J1 connector on evaluation board.
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Absolute Maximum Ratings

Supply Voltage 5.6V A

_— G\ OBSERVE HANDLING PRECAUTIONS
Equivalent Voltage 2.25 Vrms

Channel / Junction Temperature 125°C

Continuous Pdiss (T = 85°C)

(Derate 22.72 mW/°C above 85°C) | 01 WWatts
Thermal Resistance (Ry,) o
(junction to ground paddle) 44.02°C/W
Storage Temperature -65to +150 °C

Operating Temperature -40to +85 °C

Outline Drawing

—
=
0p)
1
BOTTOM VIEW
0
161 [4.10 PIN 24  — [-—.016 [0.40] REF
@) 153 [3'90] 942 8'?3] — 008 [0.20] MIN
- 24 19 ' ' A‘ "
O ‘ Jguguty
E | e 8 PP
oo o< [ [
L HNNN 3 SN ]
a = | o]
- XXXX | =5 o8 O b
- —=Q ~
L 6 \ 13 TF -
= \ OO0 U
O ’ 12 \_LOT NUMBER 116 [2.95 A
a 1104 | 265 || SAoDIE
039 [1.00
: [0.80] SQUARE

J—_031
.002 [0.05] NOTES.

I'OOO 0.00 1. LEADFRAME MATERIAL: COPPER ALLOY
_Ld = _rv_ SEATING 2. DIMENSIONS ARE IN INCHES [MILLIMETERS].

PLANE 3. LEAD SPACING TOLERANCE IS NON-CUMULATIVE
. PAD BURR LENGTH SHALL BE 0.15mm MAXIMUM.
-C- PAD BURR HEIGHT SHALL BE 0.05mm MAXIMUM.
5. PACKAGE WARP SHALL NOT EXCEED 0.05mm.
6. ALL GROUND LEADS AND GROUND PADDLE MUST
BE SOLDERED TO PCB RF GROUND.
7. REFER TO HMC APPLICATION NOTE FOR SUGGESTED PCB LAND PATTERN.
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M [.003[0.08]]c]

Package Information

Part Number Package Body Material Lead Finish MSL Rating Package Marking @
HMC610LP4 Low Stress Injection Molded Plastic Sn/Pb Solder msLt )'("f;&
HMC610LP4E RoHS-compliant Low Stress Injection Molded Plastic 100% matte Sn msL1 & )%

[1] Max peak reflow temperature of 235 °C
[2] Max peak reflow temperature of 260 °C
[2] 4-Digit lot number XXXX

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
8-38 20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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Pin Descriptions

70 dB RMS POWER
DETECTOR, DC - 3.9 GHz

Pin Number Function Description Interface Schematic
Vce
1.6,8, 11, 21 vee Bias Supply. Cpnnect supply v.olta.ge to these pins
with appropriate filtering.
GND
2,5,12, 13, 16, GND Package bottom has an exposed metal paddle that
18, 24 must be connected to RF/DC ground. L
Vce
Vce
IN+ O K
’ } 1.8k
3.4 IN%, IN- RF Input pins. Connect RF to IN+ and IN- through a = 5
1:1 balun.
—— 220
vdd Q
1.8k
Q
IN=O % K
Vce Vcc
Disable pin. Connect to GND for normal operation. 3400
7 ENX Applying voltage V>0.8 Vdd will initiate power saving ENX O—
mode.

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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Pin Descriptions (Continued)

Pin Number Function Description Interface Schematic
Vce
4{ 20pF
Input high pass filter capacitor. Connect to common
9,10 COFS via a capacitor to determine 3 dB point of input ‘

signal high-pass filter. y ‘

GND VSET

VSET input. Short this pin to RMSOUT for normal
14 VSET operation. Use a resistor between RMSOUT and |27k
VSET to increase the logarithmic slope.

> 12.7k O [:
+
12.7k O
INTERNAL
Logarithmic output that converts the input power BIAS
15 RMSOUT to a DC level. Short this pin to VSET for normal
operation.

16 IPWR Ground for proper operation

RMSOUT
27k O

I_
=
n
%)
i
@)
I_
O
L
I_
L
0
0
L]
=
o
o

Connection for ground referenced loop filter

17 CINT ) ) ;
integration capacitor.

This voltage input changes the logarithmic intercept 3000
point. Use of lower target voltage reduces error for VTGT

19 VTGT ) )
complex signals with large crest factors. Normally

connected to VREF.

=
115k
115k O
20 VREF Reference voltage output. N 2 S
VREF O——— . v

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
8-40 20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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Pin Descriptions (Continued)

Pin Number Function Description Interface Schematic

Temperature compensation pins. Leave both pins

22,23 CPB, CPA floating for normal operation. 1(5)k 1gk
CPA CPB
|
Application & Evaluation PCB Schematic N
3 44 oC
o 9 O
VREF VTGT =
05 LL]
AN\ I—
L0 o TO THE PACKAGE AS L]
24| 23 22 21| 20| 19 POSSIBLE ()
F————————— ] < o o L =
| | s & g B P o
o | Vee I 1 v > > 118 LLI
J6 I p _I cc 1
0.1uF 100pF = I _ ;
I L = 17 771
[ [ CINT e @)
| c T c2 | = | wrl =
|N+I inF inF | 3 16 L __1 D—
J1 O =TT | IN+ HMC610LP4 IPWR——
- RMS
4 RMS 2 0J2
s
5 14
= VSET
6 % % 13
J6 o L Lo o
8 8 2 S
9 |_ M 11 12l
_________________ -
L |
cto Lz ™
= 1000pF | _ |
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POSSIBLE L__ T _lvee _ T _Vee| T __|
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Je J6

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373 8 - 41
Order On-line at www.hittite.com
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Evaluation PCB

70 dB RMS POWER
DETECTOR, DC - 3.9 GHz
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List of Materials for Evaluation PCB 118147 !

ltem Description

J1-J2 PC Mount SMA connector

J3-J7 DC Pins

C1-C3 1 nF Capacitor, 0402 Pkg.

C4, C6, C8, C11, C17 0.1 pF Capacitor, 0402 Pkg.

C5,C7,C9, C12 100 PF Capacitor, 0402 Pkg.

C10 1000 PF Capacitor, 0402 Pkg.

R25 68 Q Resistor, 0402 Pkg.

R11, R24 0 Q Resistor, 0402 Pkg.

R4 10k Q Resistor, 0402 Pkg.

T1 1:1 Balun, M/A-COM ETC1-1-13

Ul HMC§10LP4 / HMC610LP4E
Logarithmic Detector / Controller

PCB [2] 118144 Eval Board

[1] Reference this number when ordering complete evaluation PCB
[2] Circuit Board Material: Rogers 4350

The circuit board used in the final application should
use RF circuit design techniques. Signal lines
should have 50 ohm impedance while the package
ground leads and exposed paddle should be con-
nected directly to the ground plane similar to that
shown. A sufficient number of via holes should be
used to connect the top and bottom ground planes.
The evaluation circuit board shown is available from
Hittite upon request.

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:

20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373

Order On-line at www.hittite.com
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